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of. ‘ The work contains upward of 250 pages, 
is illustrated by 142 engravings, and is neatly 
printed and bound in cloth.”—Asmerican Artt- 
san 


Large 8vo., Cloth, $2. 
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HOT-WATER 


HEATING 4nd FITTING. 


William J. Baldwin, M. E. 


TREATISE on the practice of warming by HOT-WATER, with modern 


methods, discribed and explained. 


The book containes much of the matter on this subject which has appeared 
in the columns of THE ENGINEERING RECORD, together with a large amount of 


additional original data. 


The volume zs a large 8vo. handsomely bound in cloth and fully 


tllustrated, 392 pp. 


Among the questions treated are the following : 


The cause of the circulation of the water within heat- 
ing-apperatus. 

Afotion explained by the use of diagrams. 

How to find the velocity of the flow of water io pipes 
of an apperatus. 

Simple formulz «xplaining the laws which govern the 
flow of water in an apparatus. 

Diagrams showing the co-efficients of the curve of the 
expansion of the water. : 

Diagram showing the velocity of water in feet per 
second when the height from which it flows is 


known. 

The use of the diagrams in estimating the flow of the 
water through the apparatus. 

Table of the quantity of water in U.S. gallons of the 
water that will passthrough pipes of a given di- 
ameter. 

Table giving the friction loss in inches of the water 
head for each ten feet of length of different sizes of 
clean iron pipes discharging given quantities of water 

r minute. 

The loss of head by friction and resistance of elbows. 

Saving by long radius elbows. 

Saving by smooth elbows. 

Resistance caused to the flow of water by elbows and 
return bends. 

Resistance caused by valves, etc., and how it may be 
made less. 

How to find the flow of water throuxh main pipes of an 
apparatus 

To find the quantity of water that will passin U. S. 
gallons when the total head 1s known. 

To find the diameter of a pipe for a given discharge 
of water. 

To find the diecharge of pipes for given diameters. 

How tocompute radating surfaces. 


Expecents of Tredgold and Hood in warming 
ce 


a s 
Expenments of modern investigators on radiators 
How to find the amount of water that should 
through a radiator todo certain duty. 
How to determine the size of inlet and outlet to hot- 
water radiators. 

How to estimate the auseury of water that shculd pass 
through a radiator for a loss of 10 degrees. . 
Diagram giving the diameter of flow and return pipes ~ 

when the radiating surtace aud the length of the 
Pipes are known. ae 
Experiments illustrating use cf diagram in the piping 
of buildings. 
The different systems of mains used in hot-water heat- 


pass 


ing. 
Treatment of single circu.ts. 
Brarch circuits. 
Compound circuits. 
How to proportion the apparatus for indirect heating . 
Heat given off per square toot of surface. 
of heat through walls and windows of a room. 
Heat lost by ventilation—how to consider it. ; 
How to find heating surface of a room warmed by ia- 
direct radiation. . 
Comparative exper.ments with hot-water coils, 
Diagram of sizes of main pipes for indirect radiation. 
Examples of buildings warmed bv hou water. 
Boilers used in hot-water apparatus. 
Direct and ind‘rect radiators used in hot-water appa- 
ratus. 
Expansion tanks and how they should be used. 
Special fittings for hot-water apparatus. 
ow tocondoct experiments in testing the cffic:ency 
of hot-wat-r radiators. 
How to control fires by the heat of water. 


The whole containing a large amount of practical and useful information of 
great value to the Engineer, Architect, Mechanic and Householder. 
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BUILDERS’ AND CONTRACTORS’ 
ENGINEERING AND PLANT. 


Now APPEARING IN THE ENGINEERING RECORD. 
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I.—Introduction. Issue of November 27, 1886. 

II., ILI., 1V.—Erection of the Towers of St. Patrick’s 
Cathedral in New York City. Seven Illustrations. 
Issues of December 4, 11, and 18, 1886. 

V —Ilmprovements in Dredging Machinery. Thirteen 

Illustrations. Issue of December 25, 1886. 

VI.—Dumping-Scows. Thirteen Illustrations. 


of Jane 1, 3887. 
VIT., VIEL, IX., X., XI.—The Equitable Building 
in New York City. Thirteen Hlustrations. Issues 
ot January 8, 22, 29, February 5 and 12, 1887. 
XIJ.—Carson’s Trench Machine. Four Lllustrations. 


Issue of ibaa? 19, 1857. 

X111.—Raising the 1d Court-House in Boston. Three 
Illustrations. Issue of March s, 1887. 

X1V.—Cram’s Steam Pile-Hammer. Five Illustra- 
tions. Issue of March 12, 1887. 

XV.—The Equitable Building, New York City. Three 
Illustrations. Special Hoisting Engine and Der- 
rick. Issue of March 26, 1887. 

XVI.--The Equitable Building, New York City. One 
Illustration. Shonng of Column. Issue of Apni 


1887. 

XVI1.— Bndge-Erecting and Hoisting-Engioe used on 
the Suburban Elevated Railway, New York City. 
Three Illustrations. Issue of April 30, 1887. 

XVILI.—Traveler for Erecting Columns and Trans- 
verse Girders, Kings County Elevated Railway 
Brook yo, N. Y¥Y. Four I[!ustrations. Issue of 
June 4, 1887. 

X1X.—Excavating Apparatus used on the Tancar- 
ville Canal and Sewer, Havre, France. Three Il- 
lustrations. Issue of July 2, 1887. 


XX.—Tipple Cars on the New Croton Aqueduct. Six 
INustrations. Issue of August 13, 1887. 

XXI.—Derrick, Foot Block and Sheaves at Shaft 14 
on the New Croton Aqueduct. Two Illustrations. 
Tasue of September, 17, 1887. 

XXI1.—The Potomac Flats Dredging Plant. Nine 
Illustrations. IJssue of October 8, 1887. 

XXILI.—The Tube-Riveting Machines at the Forth 
Bridge. Two Illustrations. Issue of October 23,1887. 

XX1V.—T he Lockwood Dredge. Cape Cod Ship Canal. 
Eight Illustrations. Issue of November 5, 1887. 

XXV.—Location of Plant at Shafts on the New Cro- 
ton Aqueduct. Two Illustrations. Issue of No- 
vember 12, bade 

XXVI1.—Material Lock used iu the Pneumatic Caissons 
at the Forth Bridge. Illustrated. Issue of De- 
cember 3, 1887. ‘ 

XXVII.—Six-Ton Universal Traveling Crane for Ele- 
vated Railroad Erection. Illustrated. Issue of 
December 17, 1887. 

XXVII1.—Head-House on the New Croton Aqueduct 
at Shaft 22. Illustrated. Issue of December 24, 1887. 

XXIX.—The New Harlem River Bridge. Ulustrated. 


Issue 


Issue of January 21, 1888. 
XXX —Erection of Poughkeepsie Bridge, No.1. LI- 
lustrated. Issue of March 3, 1888. 


XXJ.—Oil Rivet Furnace at the Forth Bridge 
Works. Illustrated. Issue of April 21, 1888. 
XXXI1.—Erection of Poughkeepsie Bridge. No. 2. 
Masonry. Illustrated. Iesue of May 5, 1888. 
XXXI1}.— Erection of Poughkeepsie Bridge. No. 3. 

False Work. Illustrated. Issue of May 12 1883. 
XXXIV.—Erection of Poughkeepsie Bridge. No. 4- 
Travelers. Illustrated. Issue of May 19, 1888. 
XXXV.—Erection of Poughkeepsie Bridge. No. 5. 
Riveting Traveler, Derrick, and General Plant. 
Illustrated. Issue of May 26, 1888. 
XXXVI .—Erecting Traveler on Kettle Cicek Trestle. 
Hiiustrated. Issue of June 2, 1888. 
XXXVII.—Erection of Central Viaduct, Draw Span, 
Cleveland, O. Illustrated. Issue of June go, 1888. 
XXX VIII.—The 70-foot Caissons at the Forth Bndge. 
Iilustrated, Issue of June 9, 1888. 
XXXIX.—Raising an Engine at Poughkeepsie Bridge 
erection. Illustrated. Issue of June 16, 1888. 
XL.—The Hydrauiic Spade at the Forth Bridge 
Works. Illustrated. Issue of June 30, 1888 
XLI.-XLVI.—Harlem River Bridge Erection. No. 2. 
Masonsy. Illustrated. Issue of July 7, 1888.— 
No. 3. Cement 7 rag tient pay onions vane 
of July 14, 1888.—No. 4. Hoisting Apparatus; Re- 
Salvin: Derrick. Illustrated. Issue of July ar, 
1888.—No. 5. Hoisting Apparatus; Floor Travel- 
ers. Illustrated. Issue of July 28. 1888.—No. 6. 
Derrick Details and Shipping. Illustrated. Issue 
of August «1, 1888.—No. 7. Support of Segments, 
Field Riveting, etc. Illustrated. Issue of Septem- 


ber 1, 1888. 
XLVII.—Head-House on New Croton Agqneduct at 
Shafts Nos. 1.2. Illustrated. Issue of Septem- 


ber 8, 1888. ; ; 

XLVI11.—Lever Truck for Handling Bridge Mate- 
rial. Illustrated. Issue of September 15, 1888 

XLIX.—RBismarck Hridge. Erecting Tiaveler. Illus 
trated. Issue of November 3, 1888. 

L.—Details of Head House, New Croton Aqueduct. 
Hlustrated. Issue of November 17, 1888. 

LI —Suspended Tipple for Dumping Cars oa the New 
Croton Aqueduct, N. Y. Illustrated. Issue of 
December rs, 1888. 

LI1.—A Viaduct Erecting Traveler. Illustrated. Issue 
of December 22, 1888. 

LIII,— Ropes and Tackle. Illustrated. 
cember 29, 1888. ; 

LIV.—Power used for Operating Plant on the New 

Croton Aqueduct. Issue of January 19, 1889. 


Issue of De- 
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LV.—Special Methods of Handlirg Material on the 
New Croton Aqu-duct. Issue of February 16, 1849. 

LVI.Railway Bridge Erection in Peru. Partl. The 
Erection of a 200-foot Span. Illustrated. Issue 
of February 23, 1889. 

LVII.— Railroad Bridge Erection in Peru. Illustrated 
Issue of March 2, 1889. 

LVIII.— Erection of Omaha Bridge. Part 1. 
Description and Erecting Travelers. 
March 9, 1889. 

LIX.—Erection of Omaha Bridge. No. II False 
Work in Channel Span. Illustrated. Issuc of 
March 16, 1889. 

LX.—Building the Centre Pier of Railway Draw- 

dge. Illustrated. Issue of March 23, sca 

LX1.—The Sugar River Bridge Erection. False Work 
Illustrated. Issue of March 30, 1889. 

LXII.—Erection of Canadian Pacific Railway Depot. 
Montreal, P.Q. Illustrated. Issue of April 20, 1889. 

LX111.—Erection of a Plate Girder Bridge. Illus- 
trated Issue of May 18, 1889. 

LXIV.-LXV.—The Boylston Street Bridge, Boston, 
Mass. lIlliustreted. Issue of June 8 and 22, 1889 

LXVI,—Erection of Harvard Bridge, Boston, Mass. 
I)lustrated. Issue of June a9, 1889. 

LXVII.—False Work of St. Peter’s Bridge over the 
Dadore. Illustrated. Issue of August 10, shes F 

LXVIII.—Methods of Timbering Shafts on the New 
Croton Aqueduct. Illustrated. Issue of August 


17, 1889. 
LXIK The Erection of Machinery Hall at Paris Ex. 
ition. Illustrated. Issue of August 34, 1889 
LXX.—Hoisting Cages on the New Croton Aqueduct 
Wlustrated. Issue of August 31, 188. 
LXX1.-LXXIII.—Erection of Machinery Hall, Paris. 
issue of September 7, 21 and28, 1889. 
LXXIV.—Standard Cars used on New Croton Aque- 
duct. Illustrated. Issue of October 12, 1889. 
LXXV.—Erection Adjustment of the Kanawha River 
Bridge. Illustrated. Issue of October 26, 188. 
LXXVI.—An Adjustable Pile Driver and Derrick. 
INustrated. Issue of November 9, 1889. 
LXXVII.—Construction of Inverts and Side Walls on 
New Croton Aqueduct. Illustrated. Issue of 
November 16, 1889. 
LXXVIII.—Erection of Buffalo Truss Viaduct. II- 
lustrated. Issue of December 14, 1889. 
LXXIX.—Construction of Arches on the New Croton 
Aqueduct. Illustrated. Issue of December 14, 1889. 
LXXX.— Erection of St. Paul High Bndge. Part I. 
General Diagram and Viaduct Erecting Traveler. 
Illustrated. Issue of December 21, 1889. 
LXXXI.—New Croton Aqueduct Compressed Aur 
Plant. Illustrated. Issue of December 28, 1889. 
LXXXII.—Erection of St. Paul High Bridge. Part 
Il. False Work and Traveler for River Spans. 
Ilustrated. Issue of December 28, 188. 
LXXXIII.—1 ighting the Croton Aqueduct. 
guy 11, 2890. 
LXXX1V.—Erection National Gallery, Berlin. Illus- 
trated. Isaue of January 11, 1890. 
LXXXV.—The Van Buren Bridge Piers. Part I. 
General Description of voion Structure, Meth- 


Genera’ 
lasue of 


Isaue of 


ods, Progress and Materials. Illustrated. Issue 
of January 11, 1890. 
LXXXVI.—Ventilating Croton Aqueduct. IIus- 


trated. Issue of January 25, 1890. 
LXXXVII.—Van Buren Bridge Piers. Part II. Iilus- 
trated. Issue of February 8, 1890. 
LXXXVII1U.—Croton Aqueduct Pumps. Experiments 
relating to Hydranlics of Fire Streams. Issue cf 
February 22, 1890. 
LXXX1!X.—European Bridge Erection. Illustrated. 
Issue of March 1, 1890. 
XC.— Erection of Court Street Bridge at Binghamton, 
N. Illustrated. Issue of March 8, 18go. 
XCI.—Sidewalk Protection during Building Construc- 
ticn. Illustrated. Issue of March 1s, 1890. 
XCII,.—House Builder’s Derrick. Illustrated. 
of April 5, 1890. 
ee Blastiog and Timbering the Croton 
Aqueduct, lustrated. Issue of May 17, 1890. 


Issue 


XCIV.—Raising a Block of Brick Houses. Illustrated 
Issue of May 31, 1890. 
CV.—Reinforcing an Iron Floor. Illustrated. 


Issue of July 5, 1890. 

V1I.—Repairing a Church Roof Truss. Illustrated. 
Issue of -u'y 12, 1890. 
XCVII.—Ropes and Hatches 

guy 19, 1890. 
XCVIIL.—Raising and Moving a Brick Furnace. 
Illustrated. Issue cof August 2, 1890. 
XCIX.—Launching the 70 foot Cassons. 
Issue of September 6, 1890. 
C.—Erection of the Hooghly Jubilee Bridge, India. 
[llustrated. Issue of October 4, 1890 
CI.—Erection of the Hooghly Jubilee Bridge, Ind a. 
Iilustrated. Issue of October 25, 1890. 
Cll.—Walditobel Arch Centering. Issue of Novem- 


rrr ° 
CLIT The Forth Bridge Construction. Three-ton 
Hand-derrick Crane. Illustrated. Issue of No- 
vember 1, 1890. 


Iilustrated. Issue of 


Illustrated. 


CiIV.—Chicazo Elevated Ratlroad Erection. Illus- 
trated, Issue of November 8, 1890. 
CV.— Underpinning Yarmouth City Hall). Illustrated. 


Issue of November 15, 1890. 
CVI —Erection of Ohio Connecting Railroad Bridge. 
Illustrated. Issue of December 13, 1890. 
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PAVEMENTS AND ROADS; 


THEIR 
CONSTRUCTION ann MAINTENANCE. 


REPRINTED FROM 


THE ENGINEERING RECORD, 


CompPILeD BY E. G. LOVE, Pu. D. 


PREFACE. 


HIS book is a compilation of articles which have appeared in recent volumes of 
THE ENGINEERING RECcorD, edited with a view of eliminating whatever was of 
timely or local interest, and arranged by divisions for convenience of use. 

The science of paving and the need of proper maintenance of pavements is yet 
comparatively little understoodin this country, and the same is true in even greater 
degree with regard to roads. The editor of the journal named was led to give the mat- 
ter special attention by seeing what was done in Europe, during his visits there, and 
finally began an investigation of work on streets and roads in England, France and 
other countries, the result of which was the gathering of a large and very valuable mass 
of information in regard to the subject. Of this everything likely to be of practical use 
in America was Pee in THE ENGINEERING ReEcorD, and is given here in more con- 
venient shape. ith it appears a large quantity of matter from American sources, 
including the prize essays on Road Construction and Maintenance submitted in the 
sac Sake instituted by the journal named in December, 1889. 

t will be seen that the great bulk of the book is made up of records of experience 
and statements of cost in different places. —The comments are based on this experience. 


TABLE OF CONTENTS. 


Seale, CHAPTER VL—STREET OPENING_M 
es NANGE. AINE 


CHAPTER I.—STONE PAVEMENTS, 


Construction of, in Piverpost ae 
tion—S ifications in New York— 
of Specifications—Paving Material. 


Liverpool Excavation Contract—Opening and 
Reinstating Pavements — Requirements in 
New York—Maintenance of Pavements in 
London—Cleaning London Pavements. 


CHAPTER VII.—NOTES. 


Experience with Various Pavements in Lon- 
don—Trafficin Paris and in American Cities 
—Iron Wheelways—Effect on Health of Noisy 
Pavements—Tests of Durability—Contracts 
Guaranteed. 


Inspec- 
iolation 


CHAPTER II.—WOOD PAVEMENTS. 


Construction of, in London—Cost and Dura- 
bility— Specifications for Materials — Wood 
Pavements in Paris and other Cities—Sanitary 
Aspects—Necessity of Maintenance. 

PART IL 


©“ aprer IIL—ASPHALT PAVEMENTS. nOeee | CONSTRUCTION AND MAINTE- 


Nature and Uses of Asphalt—Prvements in 
the United States, Paris and Beriin—Cost and 
Maintenance of in London and Live 1—Re- 
newals—Injury by Gas—Slipperiress—A ffect- 
ing the Value of Property. 


Repair and Maintenance—Common Roads in 
France—Road Making—Improving Country 
Roads — Specifications — Legislation — Mac- 
adam Roads—Herschell’s Treatise on Road 
Making—Methods of Superintending Con- 
struction and Repairs. 


CHAPTER IV.—BRICK PAVEMENTS. PART III. 


Clays, and the Manufacture of Paving Brick 
— Crushing Strength—Use in American Cities PRIZE ERD Malem. patch sh 


—Constructionand Durability—Specifications Cc fad ed 1 

aa : ~ompetition instituted by Zhe Engineer- 
Miscellaneous Road Metaling Material. ing and Butlding Record. of 

Report of Committee of Award. 

Abstracts of Essays receiving Honorable 
Mention, 

A Plea for Zisthetic Considerations in Road 
Making. 

Comments on the Prize Essays by the Com. 

mittee of Award. 


CHAPTER V.—CURBS, SIDEWALKS AND 
TRAMWAYS. 


Artificial Stone for Curbs- Footpaths in Eng- 
Libs fake and Concrete for Footpaths— 
Liverpool Tramways. 
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Obtainable at London Office, 92 and 93 Fleet Street, London, Eng., for 25s. 
SOME PRESS COMMENTS. 


The literature of road making is surprisingly small, and this is partly the consequence and partly the cause 
of the gross ignorance generally shown 10 all parts of this country by those who have charge of the expenditure 
of public money for road building and repairs. The study of the science of road making has not been especially 
attractive to engineers, for the reason that the rewards are small and not comparab!’e, either in amount or in 
duration of employment, with those to be received in other branches of engineering. The editor of THe 
ECURD has assiduously cultivated the few * * members of the profession who have made 
unbiassed and thorough studies of economical pavement and road construction, and drawn from them for 
publication in his journal the best results of their experiences. The vclume which he has had compiled from the 
series of papers ind discussions evoked, contains over 400 octavo pages of the most essential and profitable 
information on the subject at present available.—Raslroad Gasette, /ume 6, 1890. 


A most creditable and seasonable compilation. It is decidedly the best collection of data on this impor- 
tant subject that has yet appeared in book form.—Angiacering News, June 21, 1890. 


* © * It should have a place, especially in the offices of street and county commissioners, where its sug- 
gestions might soon contribute greatly to the commercial welfare, safety aud convenience of thousands of 
communities in our land.—/ron Age, June 19, 1890 


The art of road making is very imperfectly understood. There is little improvement from costly experience 
in most parts of our country. Experiments tried 10 one city are repeated in others for the benefit of contracturs 
and holders of patents—who ascribe failures to local c-nditions. The streets of our cities are continually toru 
up to try some new kind of pavement or manner of using materials on hand. Traffic upsets all the calculations 
of engineers, acd makes havoc with roads which are fit only for pleasure drives. A great want evokes many 
expedients and inventions. This book x:ves a record of the more important ones and comments on the trials 
made, more or less extended and successful.— Mefal Worker June 21, 1890. 


The book contains a large amount of valuable informat.on coilected from various sources, including records 
of experience with pavements of various kinds, methods of construction and maintenance adopted in this country 
and in Europe, and other matter of a similar kind; most of it practical and easy of application. Is ison a subject 
upon which information is much needed, and wh ch has been too generally neglected in this country, and the 
book is therefore likely to be of much service to engineers, * * * This treatise 1s the first American work on 
the subject which has appeared in a considerable time. * * * It is weil worth a careful treading by all who 
are interested in the subject.—Ratlroad and Engineering Journal, July, 1890. 


That evcellert technical journal, the Fncingerinc Rec rp (New York), has for several years been pub. 
lishing special articles and information from every available source concerning road m-king. The publishers 
have now issued a volume compiled from those articles with the title, Pavements and Roads; their Construc- 
tion and Maintenance,’’ the compilation being done by E.G. Love, Ph. D. Matter of merely temporary or 
local interest has been eliminated and the remainder arranged by divisions for convenience of use. The result 
is a porcly volume, packed closely with practical information concerning paving and road making in the Old 
World and the New, the great bulk of the book being made up of records of experience and statements of cost 
in differeut places with comments based on this experience. The work 1s a whole library on this special subject 
and its practical value is self-evident.— Cleveland Plain Dealer, June 8, 1890. 
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ELEVATED SIDEWALKS FOR NEW 
YORK. 


Last Sunday’s issue of the New York-World 
contains on its first page a cheerful picture, en- 
titled “ Looking Forward,” which purports to 
be “a prophetic photograph of one of New 
York’s busiest streets as it ought to appear be- 
fore many years,” and shows Broadway at Park 
Place, both streets being provided with elevated 
sidewalks on which crowds of happy pedestrians 
are serenely promenading, while below, as now, 
‘the chariots rage in the streets and jostle one 
another in the broad ways,” but with this differ- 
ence, that there are no luckless wayfarers for 
them to molest or make afraid. 

The beauty of this scene is enhanced by con- 
trast with the visions of accident and sudden 
death which fill nearly a page of the inside of 
the paper and which are well calculated to con- 
vey the impression that the life of the average 
New York pedestrian is somewhat more dan- 
gerous than that of a railroad brakeman. Un- 
fortunately these pictures do not exaggerate the 
conditions too often prevailing in the streets of 
the metropolis, for which no remedy but the 
elevated sidewalk seems to be practicable, and 
from many interviews published in the IVor/d the 
idea of such a remedy seems, as a rule, to be 
favorably received by all classes. 

The people of New York are to be congratu- 
lated that such an important improvement has 
received the support of one of their leading 
dailies, and it is interesting now that the 
idea has been brought so prominently forward 
to trace its first beginnings, which, as might be 
expected, are to be found tn the technical press. 

Not to go back to the short lived Lowe Bridge 
over Broadway and Fulton Street, which seems 
to have been born out of due time, and to have 
produced little impression even as a precedent, 
the first published suggestion of street bridges in 
New York, apart from those connected with the 
elevated roads, seems to be found in the de- 
scription of the new ferry house at Barclay 
Street, published in THE ENGINEERING AND 
BuILDING RECORD of November 24, 1888. The 
designers of this building, Messrs. Cooper & 
Namur, made provision for the future use 
of double deck ferry-boats and a foot bridge 
across West Street, so that passengers could 
pass from the upper deck of the ferry-boat 
to the east side of that crowded thorough- 
fare. This, however, only looked to a street 
crossing, but the complete idea of an elevated 
sidewalk was brought out in an editorial in 
this journal in November 23, 1889, where, in 
commenting on the offer of the Pennsylvania 
Railroad Company to build a bridge across 
West Street from its Cortlandt Street ferry 
house, it was suggested that it “should be 
supplemented by an elevated sidewalk continued 
up the streets towards Broadway to the elevated 
depots.” 

These West Street foot bridges were further 
and favorably commented on in this journal on 
February 1, 1890, and soon after the idea of the 
elevated sidewalk up Cortlandt Street was taken 
up by the Screnti~fic American, which published 
some views of the proposed structure, as noted 
by us on February 15, 1890. Meanwhile the 
same idea had occurred to a German engineer 
or architect, H. Rosenbusch, whose pamphlet on 
the “ Future Street of Great Cities’’ we had oc- 
casion to comment upon on the 17th of May last. 


Now that the matter has been taken up by 
the daily press there is reason to hope that be- 
fore long a popular feeling may be developed in 
favor of this important movement that will bear 
fruit in such legislation or other action as may 
be necessary to put the matter in practical 
shape. 

Fortunately, unlike a subway system or under- 
ground road, the elevated sidewalk can be tried 
on a small scale to begin with, and gradually 
extended as it may find favor, first, say, from 
one or more of the North River ferries to Broad- 
way, and then for certain down town streets 
through other streets, until those three big D’s 
of pedestrianism in lower New York—dirt, delay 
and danger, shall have forever departed. 


THE NEW JERSEY WATER SUPPLY. 


THE annual report of the New Jersey State 
Geologist, C. C. Vermeule, C. E., has an inter- 
esting section in regard to the water supply. 
By this it appears that Jersey City, Newark, 
Camden, East Orange, Atlantic City, New 
Brunswick, Perth Amboy, Elizabeth, Burling- 
ton, Bordentown, and Mount Holly, ten cities 
having a population of 465,823, or more than 
one-third of all in the State, are dissatisfied with 
their water supply. Of these, cities with an 
aggregate population of 383,801 have their 
supply contaminated by other towns, while the 
supply of towns with a population of 61,694 was 
naturally poor. The contamination is in the 
Passaic River on the east and the Delaware on 
the west. The first-named river, supplying 
Newark, Jersey City and Bayonne, is contami- 
nated by the sewage of Paterson and Passaic, 
while the latter, supplying Bordentown, Bur- 
lington and Camden, takes the sewage of ‘l'ren- 
ton. The report says: “It would seem that 
the Delaware below Trenton, and the Passaic 
below Paterson, are the natural sewers of their 
respective districts, and must be abandoned to 
that use.” 

Ten towns and villages, with an aggregate 
population of 30,000, are now constructing or 
projecting their first water-works. The largest 
of these is Plainfield, with 8,913 inhabitants, 
which has for some time been the largest town 
east of the Mississippi River without a public 
supply. At least six of the ten new works will 
get water from wells. Of the 56 water-works in 
the State which supply towns 43 have streams 
for their sources and 13 draw from wells. Eight 
of the latter are large open wells and five driven 
tube wells. 

Classified as to ownership, 38 of the towns are 
supplied by private corporations and 18 own 
their systems. Of the latter, 13 were built by 
the towns, and five by private capital, being 
afterward bought by the towns. Among the 
cities not owning their water-works are Pater- 
son, with a population of 63,273; Hoboken, 
population 37,721, and Elizabeth, population 
32,119. Newark, Camden, ‘l'renton, New Bruns- 
wick and Burlington bought their works from 
the companies. 

Newark, it should be noted, is already provid- 
ing for a new supply. 

Mr. Vermeule says: 

It would appear to be the time for a more active and 
direct control of these matters to be assumed by the 
State. The initiative was taken by the act of 1583, 
authorizing a commission of State water supply, but this 
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commission was not continued. The control of the con- 
struction of dams, the prevention of unnecessary pollution 
of streams and guarding of cities against the adoption or 
use of contaminated sources of supply, would be the 
proper work of such a commission. 


A SAFEGUARD FOR WORKERS IN COM- 
PRESSED AIR. 


IT has been found by sad experience that work in com- 
pressed air, such as has to be done sometimes in sinking 
foundations, or in driving subaqueous tunnels, often 
results in serious injury to health, and sometimes even 
causes death. The danger does not appear to lie so 
much in the application of the pressure as in its too rapid 
remoyal, especially after being exposed to it for too long 
atime, and it has been observed that if a workman who 
has collapsed on coming out of the aif-lock, is promptly 
put back in the chamber, and the pressure then reduced 
very gradually, he will suffer little, if any, ill effect from 
what might otherwise prove a serious matter. 

Noticing this circumstance, and finding frequent occa- 
sion to employ such treatment for the men engaged under 
his charge on the Hudson River Tunnel, the Resident 
Engineer in charge of the work, E. W. Moir, determined 
to make a special arrangement for such cases, as the 
gradual reduction of the pressure in the air locks often 
consumed so much time as to interfere with the progress 
of the work. He has, therefore, designed a separate 
pressure chamber, in which any man who shows symp- 
toms of suffering from too rapid release of pressure on 
coming out of the air-lock, can be at once placed, and the 
pressure relieved as slowly as need be, while, at the same 
time, opportunity is given for the entrance of a physician, 
and no interference with the working air-locks is neces- 
sary. 

The apparatus consists of a cylinder of 34-inch boiler 
plate some 6 feet in diameter and 16 feet long, lying on 
its side. The air-tight.door opens inward at one end, 
and in the middle is a partition, with a similar door. 
Light is given by some bull’s eyes in the sides, and the 
structure is designed and braced for a pressure of 40 
pounds per square inch. 

The patient is carried in on a stretcher and placed in 
the inner chamber, the middle door is then closed and 
the air pressure turned on, which is afterward allowed to 
slowly escape. Should it be necessary for a physician to 
enter, the outer chamber will answer as an air-lock for 
that purpose; or, in case of emergency, it can accom- 
modate another patient on a stretcher. 

The chamber is being built by the Cockburn Barrow 
Company, of Jersey City, and it seems reasonable to ex- 
pect that it will materially increase the safety and com- 
fort of work in the tunnel. 


THE NORFOLK DRY DOCK EXAMINED. 


A REPORT that the floor of the new Government Dry 
Dock, at Norfolk, Va., sank when the cruiser Baltimore 
was put in it, led the Secretary of the Navy to appoint 
a special board to examine it, and the report of this 
board, just submitted, says that ‘‘the dock is in good 
condition, and no remedy is necessary.’’ The receiving 
ship Franklin, with 4,074 tons displacement, was put in 
the dock as a test, but the depression noted, of 4 to § of 
on inch, was nearly recovered when the vessel was re- 
moved, and is said, by the report, to be no more than is 
usual from the compression of the timbers. There was 
no cracking of the cement floor. The board consisted of 
Captain O. F. Stanton, Constructors W. L. Mintonye 
and R. W. Steele, and Civil Engineers Thomas C. Mc- 
Collom and George Mackay. 


INLAND NAVIGATION CONGRESS, 


THE fourth Inland Navigation Congress will open at 
Manchester, England, July 28. 

The objects of the Congress are: To promote the 
improvement of inland navigation, and of estuaries ; to 
direct attention to the economical value of navigable 
waterways; to examine, generally, technical questions 
relating to the construction and working of canals; to 
receive the report of the International Statistical Com- 
mission, appointed at the last Congress, and to take 
further steps towards the collection of statistics bearing 
on inland navigation. 

The Congress will include one section devoted to engi- 
neering and another given to trading and economy. 


Invitations to appoint delegates have been sent to the 
Government of the United States, and to European Gov- 
ernments. 

All communications relating to the Congress should be 
addressed to the Secretary, at Lombard Chambers, 46 
Brown Street, Manchester, England. 


THE NEW YORK WATER SUPPLY. 


THERE is the usual complaint of increasing scarcity of 
water in New York City, and Public Works Commissioner 
Gilroy has issued a notice to the people urging economy in 
its use. He says that already water is being lowered in the 
reservoirs at the rate of an inch a day, and that this 
threatens in a little time to seriously increase the de- 
ficiency of supply in some localities. Ata meeting of the 
Construction Committee of the Croton Aqueduct Com- 
mission, . Wednesday, Chief Engineer Fteley said that if 
work was vigorously prosecuted the Aqueduct could be 
ready to deliver water by July 15, and action was taken 
that it is believed will secure that result. 


MR. MULLETT’S CLAIM DISALLOWED. 


THE Federal Court of Claims has finally dismissed, 
under the statute of limitations, the claim made by Alfred 
B. Mullett for compensation as architect of the building 
now occupied by the State, War and Navy Depart- 
ments. A_ press report says that under ordinary 
circumstances the statute would have begun to run 
in 1875, when Mr. Mullett retired from service as 
architect of the Treasury Department, but that it was 
claimed, that, according to the custom of architects, the 
amount could not be computed until the work was fin- 
shed, and this was not until 1888. The Court, however, 
decided that the statute must be applied in the usual 
way, and referred to the Cologne Cathedral and the 
Washington Monument to illustrate the impracticability 
of making any different rule. The claim was for about 
$150,000. 


ANNUAL CONVENTION OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


THE annual convention of the American Society of 
Civil Engineers will be held at Cresson, Pa., opening at 
10 o'clock, Thursday morning, June 26. There will be 
one business session, and other sessions for professional 
discussion. The annual address will be delivered by Presi- 
dent Shinn. Members of the Society are specially invited 
to send to the Secretary papers that they will present to 
the convention that they may be given places on the pro- 
gramme. 

The hotel at Cresson will entertain persons attending 
the convention for $3 per day. Arrangements have been 
made with the Trunk Line Association, the Southern 
Passenger Association and the Central Traffic Association 
(except in Michigan) for round trip tickets for one and 
one-third fare, and it is hoped that a similar rate will be 
given by the New England Passenger Committee and the 
Western States Passenger Association. 

The families of members are invited. A special train 
will leave New York on the Pennsylvania Railroad at 10 
o'clock Wednesday morning, June 25, arriving at Cresson 
in the afternoon. This train will be run as a second sec_ 
tion of the Chicago limited. The cost of accommodations 
on this train will be about the same as on ordinary Pull- 
man cars. Other special accommodations wiil be arranged 
for if it appears that any are needed. Further informa- 
tion may be had by addressing the Secretary, John Bogart, 
127 East Twenty-third Street, New York City. 


NOTES. 


THE Suez Canal traffic for the last quarter of 1889, as 
reported by S. G. Broodlunt, American Consular Agent, 
included 776 vessels of 1,447,815 total tons burden, 
Eleven vessels of 24,392 total tons were American. 


THE Baltimore Sus publishes a report to the effect 
that an association of French capitalists have got control 
of the stock of the Maryland and Delaware Ship Canal 
Company, and will immediately construct the work. The 
route selected is up the Sassafras River from Chesapeake 
Bay, and across the peninsula to Blackbird Creek and the 
Delaware River. It is said that there are but 7% miles 
of solid cut on the line, and that the whole distance to be 
covered, including the dredging of marshes, is but 14% 
miles. 


NEw ORLEANS is to have public baths, with accommo- 
dations for men and for women and children in separate 
buildings arranged on either side of the Sanitary Associa- 
tion’s flushing pump, which raises water from the river 
for flushing gutters. 


A NEWSPAPER correspondent reports that not less than 
$1,000,000 has been spent in rebuilding Johnstown, Pa., 
which was swept away a year ago, and that real estate 
sells higher than before the flood. 


THE arrival of 5,000 tons of steel rails from Pittsburg, 
Pa., at Piedras Negras, Mexico, is reported by Consul 
Fechet of that place. These are the first American rails 
sent to Mexico, and it is said that they can now be fur- 
nished cheaper than European rails. 


THE first fellowship in architecture of Columbia College 
has been awarded to Arthur A. Stoughton, of New York 
City. It amounts to $1,300, and the money is to be 
spent in travel and study abroad. R.M. Hunt, C. F. 
McKim, T. Elastings and A. Rotch were the Awarding 
Committee. 


OBITUARY. 


Francis C. LowtHorp, M. Am. Soc. C. E., died at 
Trenton, N. J., June 1, at the age of 81 years. He in- 
vented a railroad turntable and designed many railroad 
bridges, among which was the pivot drawbridge over 
Newark Bay, built by the Central Railroad of New 
Jersey. 


WILLIAM L. CRITTENDEN, C. E., in charge of the Third 
Division of the Government Survey in the upper Green 
River Country, Wyoming, was killed by Indians, June 1, — 
with E. W. Timburlake, George Woods, and Henry 
Overmeyer, chainmen. Jesse Lee, Assistant Engineer, 
was badly wounded and left for dead, but survived. <A 
party of Indians visited the camp, drank all their own 
whiskey and then demanded more from the engineers, 
and finally made a sudden attack upon the five whites, 
and killed four of them on the spot. Mr. Crittenden was 
about 45 years of age. 


PERSONAL. 
SAMURL N. DAUGHERTY has been re-elected City Engi- 
neer of Xenia, O. 


ARTHUR G. ERDMANN, architect, recently of Cincin- 
nati, has opened an office in the Newsalt Block, corner of 
Fourth and Jefferson Streets, Dayton, O. 


BRIGHAM & SPOFFORD, architects of the Massachu- 
setts State House extension, have moved from Milk 
Street to 22 Beacon Street, Boston, Mass. 


E. S. Davis, C. E., for the last eight years in the 
United States Surveyor-General’s office at Denver, Col., 
has resigned, and accepted a position with the sewerage 
department of Boston, Mass. 


J. C. RAWN, has been appointed manager of the 
Roanoke Gas and Water Company, of Roanoke, Va. He 
will continue to discharge the duties of Engineer-in- 
Charge of the Clench Valley Extension of the N. & W. 
R. R., which he has held for the past three years, with 
headquarters at Roanoke. 


COMING MEETINGS. 


THe ninth annual meeting of the New England Water-Works 
Association will be held at Portland, Me., June rz, 12 and 13. 


Tue annual convention of the American Society of Civil Engi- 
neers will open at Cresson, Pa., at roo’clock Thursday morning, 
June 26. 


OUR ARCHITECTURAL ILLUSTRATIONS, 


CHURCH AT PITTSBURG, PA. 


ALDEN & HARLOW, 
TON, MASS. 


LONGFELLOW, ARCHITECTS, BOS- 


RAILROAD STATION AT WELLESLEY HILLS, MASS, 
H. H, RICHARDSON, ARCHITECT, MASS. 


This station on the Boston and Albany Railroad is 
built of pink Milford granite, with Kibbe sandstone 
trimmings, and has a slate roof. The interior is sheathed 
with hard wood, and all doors, seats and finish are of 
hard wood. 
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ENGINEERING SOCIETIES. 


THE ENGINEERS’ CLUB OF ST. Louis held a meeting 
May 21, with Professor Nipher in the chair, W. H. 
Bryan, secretary, and Ig members and 3 visitors present. 

The paper of the evening, by George A. Brown, en- 
titled ‘‘Tbe Function of the Government in a Plan for 
General Irrigation,” was read by Professor Johnson. It 
discussed at some length the necessity of providing some 
more complete and systematic method of dealing with the 
problem of the artificial distribution of water for irriga- 
tion, this problem being one of great importance, espe- 
cially inthe Western States and Territories. The Govern- 
ment is now asked to determine the amount of water 
available for the purpose and to provide laws regarding 
its distribution and apportionment. The author thought 
that the Government should give a title to certain water 
privileges, the same as it gives to land. The author was 
connected for a short time last season with the irrigation 
survey work done by the Government in Western Nevada, 
under the direction of Maj. J. W. Powell. 

In the discussion, Professor Nipber said that experi- 
ments extending over a long period of years had demon- 


the Cresson convention was announced. Visits are pro- 
posed to the Jeanette Glass Works, to Johnstown, and to 
Altoona and other points of local interest, and the indi- 
cations promise a full attendance. 

Adjournment was followed by the usual collation. 


The following candidates were declared elected : 

As Members.— Rawlitson Tennant Bayliss, Resident Director and 
Manager Montana Company (Ltd) of f.oadon, operating the Drum 
Lummon (Gold) Mine at Marysville, Montana, in charge of the Com- 
pany’s business ix cluding construction of mills and machinery for the 
mining and reduction of go,ocoo tons of ore peranoum. Marysville, 
Mont.; Harry Winter Edwards, engaged on construction of new flour 
dock and warchouses with title of Division Engineer, West Superior, 
Wis ; John Edwin Greiner, Assistant Engineer, office of Engineer of 
Bridges B. & O. R. R., Baltimore, Md.; Carl Robert Grimm, en- 
gaged with New Jersey Steel and Iron Company; John Baillie Hen- 
derson, Government  Hydraul:c Engineer in charge of 
Water Supply Department, Brisbane, Queensland, Australia; 
Karl Emil Hilgard, Pmnc‘pal Assistant Engineer in charge 
Design and Superintendence of Construction Fourth Street 
Extension Chesapeake and Ohio Railroad, Cuincinnat:, O.; 
Gilbert Hodges, engaged in general engineering, Boston, Mass.: 
Charles Comstock Hopkins, Engineer of Sewers for Gloversville, 
N. Y.; Rice Creek Reservoir and Extension; Gloversville Water- 
Works, and Addisen, N. ¥., Water-Works; Andrew Langstaff John- 
ston, Chief Engineer Southside Land and Improvement Company of 
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A. J. Mason read, for the Committee on Affiliation of 
Engineering Societies, abstracts from a communication 
from Prof. J. B. Johnson, of St. Louis, proposing a 
federation of the leading engineering societies. Mr. 
Mason also presented a brief verbal report for the Com- 


‘mittee on Affliation adverse to a connection of the local 


societies with the American Society. The report was 
accepted and the committee requested to continue. 

Mr. Allen thought the field of work of the local 
societies was quite distinct from that of the American 
Society, and that joint publications would be unneces- 
sarily expensive and cumbersome for many members. 

Messrs. Filley and Stone were opposed to the pro- 
posed ‘‘ Federation”’ having a local habitation, while 
Messrs. Sickles and Mason held the opposite view, and 
thought that by selecting the city of Washington especial 
advantages would be attained without incurring hostility. 

A. Clifford Thomson was declared elected a member. 

The secretary read for the author, Robert M. Sheridan, 
a paper on ‘‘ The Evolution of the Elevator.” 

Beginning with the year 1855 the paper traced the 
growth of the elevator engine from the oscillating cylin- 
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RAILROAD STATION AT WELLESLEY HILLS, MASS.—H. H. RICHARDSON, ARCHITECT, BOSTON, MASS. 


o 


strated that the apparent increase in rain-fall in forests 
was due to the fact that the rain caught in the gauges was 
not affected by wind currents. Improved forms of rain 
gauges had shown that there was no actual difference 
between the amount of rain falling in forests and in open 
places. 

Mr. Robert Moore stated that such investigations as he 
had been able to make had satisfied him that the popular 
opinion that forests increased the amount of rain-fall was 
a fallacy, and he was glad to see the matter set at rest 
authoritatively. Messrs. Johnson, Blaisdell and Curtis 
also took part in the discussion. 


THE AMERICAN SOCIETY OF CIVIL ENGINEERS held a 
regular meeting June 4, with President W. P. Shinn in 
the chair. 

The death at Trenton, N. J., of Francis C. Lowthorp, 
a pioneer iron bridge builder, was announced, and followed 
by some biographical remarks. 

Some informal notes of a visit to the line of the Panama 
Canal, from the journal of a Civil Engineer, by J. Foster 
Crowell were read, and the progress of arrangements for 


Virginia; and Richmond and Southside Electric Railway and Con- 
solidated lines; Engineer Manchester Sewerage Company, Richmond, 
Va.; Claude William Kinder, Engineer-in-Chief to China Railway 
Company, Tientsin, North China; William McKelvy Marple, Assist- 
ant Engineer on construction of dams and reservoirs for same com- 
pany, Scranton, Pa.; Charles Eyra Marvin, Time Roadmaster Main 
Stem Central Railroad of Georgia in charge Road Department, 
Bridges, Buildings and Water Supply, Macon, Ga.; Mitsugu Sengoku, 
now Engineer to the State Railway, Tokio, Japan; Reuben Shir- 
refis, Second Assistant Engineer East Jersey Water Company, Pat- 
erson, N. J.; Charles Wallace Walton, Superintendent and Engineer 
in charge construction and eperation mills and log tramways for 
Anchor Manufacturing Company, Detroit, Mich.; Ethelbert George 
Woodford, State Mining Engineer, Department of Mines, to the 
Transvaal Republic, Pretoria, Transvaal. 

As /uniors.—Wainwright Parish, Resident Engineer in charge 
construction Keeseville, Ausable Chasm and Champlain Railroad, 
and Assistant Engineer D. & H. C. Co., Albany, N. Y.; George 
Ernest Roehm, Bridge Inspector of Michigan Central Railroad, De- 
troit, Mich.; William Lee Sisson, Assistant Engineer to Engineer 
Maintenance of Way B. & O. R. R., Baltimore, Md.; Charles Hor- 
ton Smith, Assistant Engineer New York, Ontario and Westero 
Railway, Middletown, N, Y. 


THE ENGINEERS’ CLUB OF KANSAS CITY held a meet- 
ing May 12 with F. E. Sickels in the chair, K. Allen, 
Secretary, and 11 members present. 
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der reversing engines (which marked the first step in the 
development of this branch of engineering) to the per- 
fected steam worm-geared passenger elevator engine in 
use at the present time. A summary of the various steps 
embracing the charges in engines of this class wzs pre- 
sented. The vertical cylinder hydraulic machine was de- 
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scribed and compared with the. perfected horizontal 
cylinder elevator and its improvements. The work- 
ings and advantages of the lever operating device in its 
connection with the auxiliary valve with the independent 
automatic stop valve were explained. A description of 
the principle of the centrifugal governnor attached to the 
car as a Safety device was given, accompanied by a gen- 
eral statement concerning the present requisities for 
elevator service, covering the point of absolute regula- 
tion at the highest speeds by the use of the improve- 
ments mentioned. The travel’ of the tower eleyator in 
the Chicago Auditorium building, passing through a dis- 
tance of 220 feet at a speed of about seven miles per 
hour, or 600 feet per minute, was cited as a case in point 
covering the various demands upon elevator service at the 
present time. ‘The future of the work, judging by the 
past, includes the elevator’s evolution along the lines now 
set, keeping pace with the demand for buildings that 
tower nearer the sky year by year. 


THE WESTERN SOCIETY OF ENGINEERS held a meeting 
at Chicago, May 7, with President L. E. Cooley in the 
chair, John W. Weston Secretary, and about 75 members 
and visitors present. Dwight H. Perkins, George F. 
Wightman, Edward W. Dewey, John M. Ewen, Ralph 
M. Sbankland, Walker Miller, Frank G. Ewald and 
Charles Hansel were elected members. 

A communication from the American Society of Civil 
Engineers in regard to relations between the associations, 
which had been delayed, was received, and Messrs. Will- 
iams, Herr, Chanute, Nagle and Morison were appointed 
a committee to respond in regard to the matter, but it 
was understood that they would not commit the society. 

“The Railway Problem of Chicago,” the subject 
assigned for discussion at the meeting, was brought up, 
and majority and minority reports from the committee 
appointed to consider the matter were read. Ossian 
Guthrie presented a paper bearing on the subject under 
discussion, which was largely a history of the growth of 
Chicago. 

C. J. Rooney presented some figures in regard to via- 
duct and bridge work done in the city, and A. F. 
Robinson read a paper on 4-track viaducts, giving esti- 
mates of cost for steel with brick piers, and for structures 
wholly of brick. There was discussion of the subject by 
Messrs. Morgan, Morison, Wallace, Nourse, Northway, 
President Cooley, Fish, Herr and MacDonald. 


THE ENGINEERS’ CLUB OF PHILADELPHIA, held a 
meeting May 17, with President H. W. Spangler in the 
chair, Howard Murphy, Secretary, and 35 members and 
two visitors present. 

Prof. J. W. Redway read a paper on the ‘‘ Physical 
Geography of the Mississippi River.” 

The Secretary presented, for George W. Creighton, a 
paper on “ Rail Joints.” 


A TOWER PROJECTED IN CHICAGO. 


A TOWER of iron and steel, 1,500 feet high, has been de . 


signed by Charles Kinkle and G. R. Pohl, architects, of 
Washington, D. C., to be erected in connection with the 
World's Fair at Chicago, and the 7ridune of that city re- 
ports that a number of capitalists in New York, Wash- 
ington and Chicago are behind the enterprise and will 
erect the structure without asking aid of the Fair managers 
or anybody else. The only name given is that of M. B. 
Bailey, a contractor and builder, who is one of the incor- 
porators. The tower, according tothe report, is to be 
erected within a mile of the commercial center of the city, 
regardless of the location of the Fair, be permanent, and 
" cost over $2,000,000. The base will be 480 feet in 
diameter, with a ‘‘ skeleton of steel-framed lattice work 
on 16 hyperbolic curved legs”; and there are plans fora 
hall with a capacity to seat 30,000 people and a hotel with 
4,000 rooms in the structure, space for the public library, 
rooms for the Grand Army, public institutions, etc. 
There are to be eight elevators for the first 100 feet, four 
to 200 feet, four to 400 feet, and two to the top. The 
floors will be 33 feet apart. 


THE Suez Canal traffic for the last quarter of 1889, as 
reported by S. G. Broadbent, American Consular Agent, 
included 776 vessels of 1,447,815 total tons burden. 
Eleven vessels of 24,392 total tons were American. The 
profits of the Canal for 1889 are reported to have been 
37,212,925 francs. The average time of passing through 
the canal has been diminished four hours. 


DESIRABLE EFFICIENCY OF HYDRANTS IN 
CONNECTION WITH WATER-WORKS.* 


THE suppression of fire is the most important factor 
we have to contend with. Convince the citizens of any 
city or town that they have a good fire protection, and 
the water-works become popular. The mains should be 
of a sufficient dimension to supply with ease the hydrants 
placed thereon, and they should never be less than 6-inch 
inlets. Many cities and towns make a great mistake in 
trying to reduce the cost of the works by using small 
mains and small hydrants. I can recall to mind instances 
where 10, 15, and even 20 hydrants are placed on a 6-inch 
main with no reinforcement, and the citizens expect that 
all of them could be used if wanted. It is a well known 
fact that four good fire streams is all that can be expected 
from that class of mains. I am reminded of an instance, 
related by a friend, where two competing fire companies 
were trying to put out a fire in a house, and each one was 
using two hydrants situated on a 6-inch main, with no 
effect on the fire, and as neither would give up to the 
other, the house was burned. If both companies had 
shut one hydrant each they would have been effective, 
and the house would have been saved. Another mistake 
that is made is locating hydrants too far apart, where 
you have mains of sufficient magnitude to supply. Hy- 
drants are cheaper than hose, and will last longer with 
less care; besides you get Setter results with short lines 
of hose. The friction in the hose overcomes the pressure, 
and the effectiveness is lost to a large extent. The rela- 
tive cost with the life of the bydrant in comparison with 
the life of the hose, is largely in favor of the closeness of 
hydrants. But they say the hydrants cost money; admit 
it does, what is the cost in comparison to its worth when 
you want it, and the location of one hydrant might save 
a hundred-thoussand-dollar conflagration, or even more. 
Ask your chiefs of the fire department if they think you 
have too many hydrants where the pipes are of the 
capacity equal to the demand, and they will tell you no! 
But where they are not, the Fire Department is often 
eensured for that which they are not to blame for, and in 
most of the cases the cause is traced to small mains and 
hydrants. The hydrant is looked upon by some as a 
useless thing because it is not used, or, in other words, 
because we do not have fires. We have on our works 
hundreds of hydrants that have never been opened for 
fire purposes in the past ten years, and yet I would not 
know where to discard one; in fact we do not wish to use 
them only when we have a fire, and then they are wanted 
more than their value. We never want a fire; it is like 
the insurance on our houses; we pay, but do not want 
them to burn. I remember a few years ago some of our 
citizens said we did not use them, and therefore ought 
not to pay for them. About that time we had a large 
lumber yard on fire, and it was a very dry time, and the 
wind was blowing in a direction which carried the sparks 
over the business part of the city. At one time we had 
the roofs of 60 buildings on fire. The hydrants were 
brought into service, playing 52 fire streams in that loca- 
tion, and in connection with the sill-cocks, which nearly 
every house has for garden hose, a conflagration was pre- 
vented which was liable to have cost a million of dollars. 
These same people said after that there were no useless 
hydrants in the city. All hydrants should be easy of 
access, and to have them so I believe the post hydrant is 
the most effective. I also believe the independent gate 
on each outlet for the hose is of more value than the extra 
cost of the same, and the day is not far distant when they 
will be more universally used. ‘To illustrate: Take a fire 
just started, with two or four streams playing, and one 
line of hose bursts, you have to shut off the other streams 
to replace the hose. During the delay the fire may get 
such headway as to cause great damage, but in the use of 
the independent gate the other streams play right along. 
The first minute on a fire is worth hours at some other 
stage of the conflagration. Firemen have chucks which 
are screwed on to the hydrant or hose, but they are un- 
wieldy in comparison with the gate. I know from expe- 
rience that where you have a heavy pressure you can reg- 
ulate it with the gate very easily. Superintendents of 
works should always look well, in making extensions 
of mains, to the efficiency of the hydrant. An- 
other important factor is fast coming into use—the 
automatic sprinkers, used only in case of fire. They 
do their work before the hydrant is called for, and in case 
they fail by some unforeseen circumstance, they should be 
governed by gates so that when their efficiency is gone 
they can be easily shut off in the street. We have in our 
city miles of automatic sprinkler pipe, and fires occur 
daily that are never reported. Hydrants never should be 
used only for fire purposes, in cases of necessity. Some 
cities allow them to be used for sprinkling carts or water- 
ing down the streets, and other purposes, by inexperieaced 
men. Then the firemen find them out of order, and the 
Superintendent has to stand the blame, as no one knows 
who did it. They should be inspected as often as twice 
a vear and properly oiled, but never inspected in extremely 
cold weather, as by the introduction of water they are 
liable to stick with frost. Of course, there are certain 
kinds of flush hydrants that have to be looked after in 
extreme cold weather more frequently. With an expe- 
rience of ten years with from 400 to 800 hydrants, we 
have never had but little trouble with frost. Ours are 
post hydrants with rubber disks, and shut against the 
pressure, and I have never had to remove one as yet. 


*From a paper read by Edwin Darling, Superintendent of the 
Pawtucket, K. 1.,Water-Works, at the Chicago meeting of the Ameri- 
can Water-Works Association. 
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After having built your works it is well to know what you 
can do if called upon in extreme cases. I had faith to 
believe we could play 70 fire streams at onee and main- 
tain 80 pounds pressure while playing, and I so stated 
at the last convention at Louisville. On September 10, 
1889, our Chief Enginee:, Mr. John Brierly, was invited 
to play 70 one-inch fire streams through 50 feet of hose 
at once. ‘lhis was successfully accomplished, holding a 


‘maximum pressure of 80 pounds during the time the test 


was made. Thetest was made on the 20 and 24-inch 
force main, 344 miles long, leading from the pumps 
through the center of the city to the storage reservoir on 
the heights, at an elevation of 301 feet above tide-water, 
the engines with a eapacity of 12,000,000 gallons all being 
running; 4,040 feet of this main was used, and the streams 
were taken from nine 6-wayed and eight 2-wayed hydrants. 
Four Edson recording gauges were placed on the line 
located so as to give the best results of the loss of press- 
ure, and one before each pump. The cards show with 
what nicety and precision they exemplify and verify the 
pressure. By the use of these gauges we were enabled 
to verify facts which we should have been unable to 
do without them. The pressure at the No. I engine, 
which was the nearest to the draught of water, was 
reduced 24 pounds: at the No. 2, 10 pounds, and at 
the No. 3, 10 pounds. We were delivering during 
the trial 15,50c gallons per minute. The capacity of 
the pumps was 12,000,000 gallons per day, and the 
draught on the reservoir was 10,000,000 gallons per day, 
including the supply of the city at the same time, making 
a consumption of 22,000,000 gallons per day. I am 
satisfied that by distributing the hydrants over a larger 
territory we would be able to play 100 fire streams and 
maintain the same pressure. I contend that originators 
of water-works should always bear in mind that the eff- 
ciency of the hydrants is of the most importaace, and 
should always be looked after with the greatest care. 
Superintendents having charge of works in making exten- 
sions should always try to connect all dead ends, so as to 
reinforce the supply to the hydrants, and make them more 
efficient as their works increase in magnitude. 

Chief Scannell, of the San Francisco Fire Department, 
with the aid of his most pewerful engine, recently gave 
the Grand Jury and the Mayor and Supervisors of that 
city an ocujar demonstration of the crying need for proper 
protection against fire of additional fire hydrants. Of 
course these gentlemen knew perfectly well that in many 
parts of the city the distance between the hydrants was 
from 1.500 to 2,000 feet, but it is probable that they 
never before realized so thoroughly how great was the loss 
in power of a stream caused by the friction in the long 
line of hose thus made necessary. It is safe to say that 
they were somewhat surprised when, after seeing water 
thrown 206 feet through 100 feet of hose, the pressure at 
the nozzle standing at go pounds ; goo feet more of hose 
were coupled on and the enfeebled stream fell to the 
ground just 54 feet from the nozzle, where the pressure 
mark was but six pounds. 


ANNUAL REPORTS. 


THE water-works report of Toledo, O., for 1889, H. 
C. Cotter Superintendent, shows that there were 39,016 
feet of 4 to 12 inch mains laid during the year, making 
367,791 feet in all; 29 hydrants set, making 464 in all; 
448 services were added, making 3,384 in all, and 43 
meters added, making 377 in use. There were 1,906,- 
484,100 gallons of water pumped an average height of 
167 feet, at a cost of $11,474, including $4,000 for fuel; 
in this case ‘‘fuel gas.” The total amount charged to 


current expense account was $28,915, but $7,000 of this 
was for repairs to pumps, which the report says should be 
distributed over other years. There was $42,138 charged 
to construction account. 

The report is accompanied by a letter to the water- 
works trustees, signed by George W. Davis, trustee from 
1883 tu 1889, and J. D. Cook, Chief Engineer and Super- 
intendent of the works from 1873 to 1879. This com- 
munication refers to the bistory of the works and to a 
detailed recommendation for purifying the water by set- 
tling reservoirs in the report for 1885. The letter also 
urges that the increasing difference between high and low 
water in the Maumee River is making new pumping ma- 
chinery necessary, and gives some figures showing the 
relative financial aspect of the proposed improvements. 
It is said that, as nearly as can be ascertained, the cost 
of water-works in all cities in the United States and 
Canada having 70,000 or more population averages $27.50 
per capita, and the net earnings $1.42 per capita, while 
in ‘l‘oledo, witb the cost of the improvements added, the 
works would represent but $14.58 per capita of popula- 
tion, and the net earnings for 1889 were but $0.46. 


How much importance is attached by the Germans to 
good connection by means of waterways, and easy navi- 
gation thereon, is evident, says the London Buzlder, if 
one bears in mind that, besides the long list of smaller 
works which outsiders scarcely hear of, a Danube-Oder 
Canal is being planned ; that the Rhine is not only to be 
connected with the river Maas and the Dortmund-Ems 
Canal, but also with the Elbe, which latter is to haye 
a new connection with the Trave; and that complicated 
schemes are being prepared in reference to the deepening 
of the Rhine and Elbe, so as to make them navigable for 


| ships of greater tcnnage. 


1890 


loeP RS ty TE ee 


THE ENGINEERING AND BUILDING RECORD. 5 


NEW OFFICES OF ADLER & SULLIVAN, 
ARCHITECTS, CHICAGO. 

IN connection with the articles on ** The Organization 
of An Architect’s Office,” published in THE ENGINEERING 
AND BUILDING RECORD recently, the accompanying illus- 
trations of the new offices of Messrs. Adler & Sullivan, 
of Chicago, will prove interesting. 

The offices are in the tower of the Auditorium Building, 
of which these gentlemen were the architects, occupying 
the sixteenth and seventeenth stories, 206 feet above the 
sidewalk level. The plans show very clearly the general 
arrangement adopted and require no explanation. 


PROPOSED WATER-WORKS AND SEWERAGE 
SYSTEM FOR BARRIE. 

THE town of Barrie, Ont., situated at the head of 
Kempenfeldt Bay, an arm of Lake Simcoe, has begun to 
feel the need of a water supply and a sewerage system and 
Willis Chipman, civil and sanitary engineer, of Toronto, 
Ont., has been requested to recommend plans for the 
same. 

In determining the amount of water required he 
assumes that 250,000 gallons a day will be sufficient for 
the present domestic uses of the estimated population of 
6,000 people, and doubles it to provide for future in- 
crease. For fire purposes he estimates that 700 gallons 
a minute should be allowed so as to supply at least three 
fire streams 1% inches in diameter and 100 feet high, or 
at the rate of 1,008,000 gallons per day, making a total 
of 1,040 gallons a minute, or 1,500,000 gallons a day. 

As to source of supply, after comparing the water from 
the bay and from various springs and creeks, he recom- 
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_ mends the use of artesian, or more properly, driven wells, 


located near the bay about 50 feet apart and 4 inches in 
diameter, a pit to be excavated about each well to the 
level of the water in the bay. Water is found about roo 
feet below this level and rises about 20 feet above it. 
The wells are to be connected by a suction main to the 
pumping station. Some 20 of such wells have been sunk 
in the town for various purposes with very satisfactory 


results, yielding through a 2 or 3-inch tube a flow of 20 


to 30 gallons per minute of good water at a height of 
about 15 feet above the bay. 

For pumping machinery a duplicate set of compound 
duplex engines is recommended with a capacity to easily 
deliver 1,040 gallons per minute against a head of 150 
feet for domestic service, or 150 pounds for fire service. 
A stand-pipe on high ground, 25 feet in diameter and 50 
feet high, is also advised. 

The estimated expense is as follows: Pump house, 
site, chimney and coal shed, $5,000; Pumping ma- 
chinery, boilers, etc., $8,000 ; 27,000 feet of 10 to 4-inch 
distribution mains with 50 hydrants and necessary valves, 


_ $30,000 ; stand-pipe, $7,000; engineering and other ex- 


penses, $3,000; eight wells with connecting pipes, valves, 
valve chambers, etc., $4,000; total, $57,000. The an- 
nual running expenses for the first few years are esti- 
mated at $3,000, and the receipts are expected to equal 
that amount at the end of four years. 

Mr. Chipman concludes his report by a strong argu- 
ment in favor of municipal rather than private ownership 
and control of the water supply, and gives a tabular 
synopsis of statistics of water-works in Ontario bearing 
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For the sewerage the adoption of the modified separate 
system is recommended, the smallest size of sewer to be 
8 inches; automatic flush tanks to be constructed at the 
heads of all sewers; sub-soil and cellar water to be re- 
moved by agricultural drain tiles laid alongside of and in 
the same trenches with the sewers; roof water to be 
admitted to the sewers only when necessary and when 
conneclions are properly trapped and storm water to be 
excluded. 

For the larger part of the town a single cast-iron outlet 
extending some 300 feet into the bay is expected to 
suffice. For the rest of the town several separate out- 
lets may be required. 

The use of salt glazed pipes is advised, with manholes 
at all junctions and street intersections and changes of 
line and grade. ‘The soil is sandy, and it is expected 
that the sewers can be laid at an average depth of 8 feet 
and at an average cost of $1.50 per lineal foot. No esti- 
mates of total length or cost are given. 
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THE DAVENPORT, IOWA, WATER-WORKS. 


ACCORDING to particulars bearing on the Davenport, 
Iowa, Water-Works, given by James I’. Donahue, Secre- 
tary of the Davenport Water Company, the water- 
works system of that town represents an investment of 
nearly $1,000, 000, 

The Davenport Water Company is a private corpora- 
tion, which was organized through the efforts of the late 
ex-Mayor Michae] Donahue and his brother, the late Col. 
Peter Donahue, of San Francisco. The work comprises 
two pumping stations and a reservoir, and about 34 miles 
of water mains, from 4 to 16 inches in diameter. There 
are 308 public and g private fire hydrants, and about 
1,800 water consumers. 

The pumping capacity of Station No. I is 11,000,000 
gallons in 24 hours. This station comprises the original 
works, and is situated on the Mississippi River. The 
punip-house is a large two-story building, 68 by 93 feet, 
including the boiler room. There are two sets of pump- 
ing engines inthis station. Pumping Engine No. 1 is a 
condensing set of duplex engines of 5,000,000 gallons 
capacity per 24 hours, built by the Clapp & Jones Manu- 
facturing Company. Pumping Engine No. 2, which has 
been more recently completed, is a high-duty Worthing- 
ton compound condensing duplex engine of the latest de- 
sign, and capable of delivering 6,000,000 gallons of water 
in 24 hours against a head of 345 feet. There has also 
been placed in this station within the last year a new 
triple set of steel boilers. At this station the smoke stack 
is 133 feet high, and one of the largest in the West. 
There is also one of the largest steam gongs ever built. 

The pumping capacity of Station No. 2 is 5,000,000 
gallons in 24 hours. The bluff or high service is supplied 
by reservoir water delivered by the pumps at this station, 
which are located at the reservoir. These engines are 
vertical—of the duplex compound condeusing type. In 
30 seconds the pumps of Station No. 2, which are con- 
tinually running for the high service, can be changed so 
as to pump into the gravity service, and pump down hill 
in case the reservoir pressure is not sufficient for fire pur- 
poses. Then, too, there is another resource in case of 
fire, and that is Pumping Station No. 1, which can be set 
in motion and give all the additional pressure necessary. 
This means that the piping system is so designed that the 
pumps at Station No. 1 and Station No. 2 can pump at 
the same time, at their respective ends of the distribution 
mains, thereby insuring increased pressure—an almost 
unlimited supply of water and pressure in time of fire, | 

‘The reservoir has a capacity of 5,000 000 gallons. It 
was built in 1883, at a cost of akout $100,000. It has 
an elevation of 115 feet. The purity of the water is as- 
sured, not only from the fact that no town of any size is 
drained within 40 miles, but also from the manner in 
which the water is taken fromthe river. The company 
tunneled under the bed of the river until the channel was 


reached, where the water runs over solid rock for several 
miles, with a current never less than six miles an hour. 
The water is delivered through this long tunnel into a 
large well 15 feet in diameter and 30 feet deep, and the 
water is, to a certain extent, filtered in this well before it 
supplies Pumping Station No. 1. 

‘he water-works are managed by the following officers: 
Nicholas Kuhnen, President; James P. Donahue, Vice- 
President and Secretary; ‘thomas N. Hooper, Chief En- 
gineer and Inspector. ‘These officers, with Col. James 
M. Donahue, of San Francisco; Hon. J. H. Murphy and 
F. H. Griggs, of Davenport, constitute the Board of Di- 
rectors. 
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SELBY AVENUE BRIDGE FLOOR. 


‘THE recent extension of a street cable railroad in St. 
Paul, Minn., made it necessary to build an iron highway 
and street car bridge on Selby Avenue, over the tracks of 
the Chicago, Milwaukee and St. Paul Railroad. This 
bridge consists of three thorough truss spans level and 
plate girder approach viaducts, on 6 per cent. grade. ‘he 
total length of the structure is about 720 feet, with a 
width between railways of 41 feet 9 inches. 

Figure 1 is a half cross section through a plate girder 
span, the part above V V being essentially the same as a 
cross section through a truss span. The bridge is sym- 
metrical about the center line C C. The outer part, A 
B, of the roadway has a plank floor, on which a wooden 
block pavement, like that on the adjacent street, is laid 
The remainder of the roadway has a buckle plate floor, 
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B BB, with concrete ballast, on which similar paving 
blocks are set. I I are the track rails, and H H are the 
cable conduit rails. Access to the cable is had at every 
second panel through manholes, D D, located at each 
cable-bearing pulley. P is a sheet-iron trough shielding 
the cable. 

Figure 2 is a plan of some of the center part of the 
roadway, with the concrete and paving blocks removed. 

Figure 3 is a section and elevation at Z Z, Fig. 2; Fig. 
4 is a section at Y Y; Fig. 5 is a section at X X; Fig. 6 
is a plan of buckle-plates at the abutment masonry; Fig. 
8 is a section at W W; Fig. 7 is a longitudinal section 
parallel to W W, through the outer part of the roadway, 
and Fig. g is a plan of the manhole frame and cast-iron 
cover (D, Fig. 1), with sections at U U and V V. 

The buckle plates B B, etc., are riveted on their trans- 
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verse edges to the floor joist C C, etc., and their longi- 
tudinal edges are riveted tothe T bar splices D D, ete. 
The track rails I I and the conduit rails H H are sup- 
ported by the cross-web plates F F, etc., to which they: 
are connected by angle clips G G, etc. ‘the edges of: 
these plates are planed at A A for accurate bearing with: 
the bottoms of the rails. 

The double joist C’ C’ are for an expansion joint, and 
the opening between them is covered by an iron plate 
with beveled edges that extends across the full width of 
the roadway. The longitudinal angles M M, etc., and 
the rails, with the transverse vertical plates E E, etc., 
and part of the plates F F, etc., form side barriers to 
keep the concrete in place before it sets. 

The iron work of this bridge will cost about $70,000, and 
is being built by the Edgemoor Bridge Co., of Wilming- 
ton, Del., in accordance with the plans and specifications 
of L. W. Rundlett, City Engineer of St. Paul. who 
furnished the data from which the above illustrations 
have been prepared. 


IN a paper on ‘* Asphalt in Building Construction,”’ 
recently read before the Architectural Students’ League 
of Brooklyn, T. H. Boorman stated that Theophilus P. 
Chandler, Jr., architect, of Philadelphia. is using rock 
asphalt on every floor of a large apartment house; the 
carpets will lay on the asphalt, being fastened down to 
narrow strips of wood set against the partitions when the 
asphalt is laid. 
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EXPERIENCE WITH ARTESIAN WELLS AT 
ROCKFORD, ILL,* 


ABOUT 90 miles northwest of Chicago, with an elevation 
above Lake Michigan of 128 feet, and above sea level of 
708 feet, on the banks of Rock River, running almost 
through its center, is situated the city of Rockford, a place 
of about 25,000 inhabitants, with a direct pressure system 
of water-works and 42 miles of mains. 

The southern boundary of the collecting area, from 
which our wells draw their supply, is about 65 miles north- 
west of Rockford, and its extent, roundly estimated, is 
about 4,000 square miles ; it has an effective elevation of 
270 feet above Lake Michigan (although parts of it rise 
as high as 400 feet), and 850 feet above sea Jevel. 

In this area the Potsdam sandstone Crops out at the 
surface. The difference in elevation between the two 
points is 142 feet, and the Potsdam sandstone being 
entered by the drill about 500 feet below the surface at 
Rockford, shows that water-bearing ruck to have a dip of 
about 650 feet. Over this rock is a layer of magnesian 
limestone Ioo feet thick, which, being impervious, con- 
fines the water to the lower rock. 

Our first well was drilled 1,530 feet deep, with an 8. 
inch bore, and flowed at the surface about 1,000,000 gal- 
lons in 24 hours, the water rising by test 28 feet above 
the ground. This showed a friction loss of 114 feet be- 
tween the basin and the well, or about 1.75 feet per mile. 

We continued the work of sinking wells, and soon had 
four connected with the pumps, whose combined flow was 
about 3,000,000 gallons per 24 hours, but this flow was 
not permanent, and soon began to decrease, so that about 
2,500,000 gallons per 24 hours was the limit. At this 
time a paper mill, situated one mile south of us on ground 
17 feet lower, drilled a well which affected ours still more, 
and we drilled one more, but our own supply did not in- 
prove to the extent we desired or expected, and an inves- 
tigation showed that the No. 1 well was flowing at the 
surface only 70,000 gallons, and at point of connection 
210,000 gallons in 24 hours, and we decided to repipe 
and repack this well down through the unper stratas in 
the magnesian and note results. When finished, the 
result was a flow of 177,000 gallons of surface, and about 
400,000 gallons at point of connection. 

The same work on No. 4, resulted in an increase from 
142,000 to 254,000 gallons at surface with a delivery at 
point of connection of about 700,000 gallons in 24 hours, 

We are now at work on the other wells, and the total 
benefit cannot be determined until all wells are repiped. 

We note that our wells were faulty in construction. 
The repiping shows conclusively that the wells were 
leaking badly in the upper stratas. 

One well will under certain conditions affect another, 
the conditions in our case being a bne water-bearing sand- 
stone, causing too much friction, and elevation. 

A multiplicity of wells of small diameter, close enough 
together to make the conduit or suction of any value at 
poiot of delivery to pumps, will intertere with each other 
to such an extent as to limit the supply, and if to over- 
come this interference the distance one from another is 
increased, the friction in conduit is so great as to overcome 
any gain on account of non-interference. This we demon- 
strate in our No. 5, which is 700 feet distant from the 
nearest one of the other four. 

The flow of our wells is not uniform. Extremely dry 
weather for any length of time at the basin affects the 
flow, decreasing it gradually, and it is months, frequently, 
before we notice a return to normal conditions. ‘these 
wells, being all connected to one conduit and through the 
suction into the pit, are so arranged that any one of them 
can be piped out above ground and shut off from the main 
pipe, and by so piping either one of the five, and 
continuing pumping from the other four we find that 
the highest the water will raise above ground is eight feet, 
and this head will gradually lower as we increase the 
pumpage and lower the water in the pit, showing con- 
clusively that we have more discharging capacity io the 
five holes than the porosity of the sand rock will supply 
in the area in which they are drilled. 

Artesian wells at Galena, ILlls.; Dubuque, Iowa, and 
Prairie DuChein, Wis., all supplied from the same basin, 
have a much stronger flow than ours, and investigation 
shows that at those places the Potsdam is much more 
porous, and in some instances delivers to the 8-inch hole 
more water than that hole can deliver at the surtace. We 
also find that while the area of the coilecting basin is 
about 4,0co square miles, only a small portion contributes 
toward our supply, owing to the dip of the rock preponder- 
ating toward the west and southwest. 


SOME OBSERVATIONS AND SUGGESTIONS 
CONCERNING WATER-WORKS CON. 
STRUCTION.+ 

The Water Supply.—TVhe first requisite of any system 
is, of course, an abundant supply of the best water. For 
supplies for small towns in the East ground water from 
coliecting or driven wells is being largely used. Stored 
in covered reservoirs or tanks it gives almost universal 


satisfaction. ; a eens 
Lhe Pipe System.—The pipes forming the distribution 


* entitied, ** Our Experience with Artesian Wells," 
Secieatca yee Lakin, Superintendent of the Rockford, Ill., 
Water-Works, at the Chicago meeting of the American Water- 
Works Association, May 20-33. an . . 

by F. L. ruller, C. E., ton, Mass., presente 
Prd iy Chiceco mecting: May 20-23, ot the Amc rican Water-Works 


THE ENGINEERING AND BUILDING RE 


system should be of sufficient size to furnish good fire 


streams. With this in view, 6-inch pipe is small enough, 


except for short cross streets, where there are no hy- 


drants, or to connect what might otherwise be dead-ends. 
If a pipe is a dead-end and has no hydrant upon it, or has 
one only to be used as a blow-off, there is this advantage 
in having it small, that less water is wasted in blowing it 
off, and the consumers get fresher water than from a 
large pipe. 

If possible, there should be none of these pipes with 
plugged ends, but every pipe should be part of a circuit. 

The size of pipes could be much reduced if only do- 
mestic service were to be provided for. A fire of any size 
requires immense quantities of water to extinguish it, and 
this must be applied quickly in large volumes. This 
requires large pipes. 

flose and Hydrants.—The recommendation of J. R. 
Freeman, in his valuable paper read before the American 
Society of Civil Engineers, of New York, and later, in a 
modified form, betore the New England Water-Works 
Association, at Boston, that the size of fire hose be in- 
creased from 234 to 3 inches in diameter, is worthy of the 
most serious consideration. It seems perfectly feasible 
that all, except the few lengths nearest the nozzle, which 
may have to be used from a ladder, should be of the 
larger size. The tables given in that excellent paper 
Show the great decrease in friction due even to a slight 
increase in the diameter of the hose. 

Of course this change wauld involve corresponding 
changes in the size of hydrants and hose fittings, but who 
that has watched the feeble streams thrown upon a great 
conflagration kas not wished they could be increased in 
force and volume. Increasing the size of hose for a part 
of its length at least is no doubt the most economical 
way in which this result can be secured. 

lydrants in the thickly settled parts of a town should 
not be over 350 feet apart. 

The loss from friction, especially in hose of the present 
size, is so great, that a good head at the hydrant or 
steamer is soon lost in forcing the water required for a 
good fire stream through a few hundred feet of ordinary 
hose. According to Mr. Freeman’s tables, the least fric- 
tion found was 10 pounds per square inch, and the great- 
est 27 pounds in 100 feet of hose. 

Both were 2% inches in diameter, the former being 
solid rubber, with ‘‘the interior free from ridges, and 
was intended to be as smooth as rubber could be made.” 
The latter was unlined linen hose. 

When it is considered that even with the best hose, 
such as is referred to above, and which is probably better 
than that found in most fire departments, the loss is 50 
pounds for 500 feet of hose, we see the advantage of 
short lines. 

Mr. Freeman gives 45 pounds at the base of the play- 
pipe as the proper pressure to discharge 250 gallons per 
minute through a 14-inch smooth nozzle, and reckons it 
as a ‘‘ good ordinary fire stream.”’ 

To obtain the same results with 500 feet of the best 
rubber hose would require 95 pounds at the hydrant or 
steamer. If the hose were such that there was a loss of 
20 pounds in a 100 feet to produce a stream of the same 
efficiency would require a peeeute of 145 pounds at the 
hydrant or steamer. All of which goes to show that good 
fire streams are dependent on short lines of smooth hose. 

Hydrants should be set, if possible, just off the supply 
main, or else there should be a gate on the hydrant branch, 
which can be closed whenever it is necessary to repair the 
hydrant. 

A saving in the cost of specials can be made by taking 
the hydrants off the smaller side lines near the main, and 
this will not increase the friction loss to any extent. The 
gate shutting off this branch line in connection with 
Others beyond shuts off the hydrant without shutting off 
the pumping or supply main. 

Location of the Pipes in the Streets.—Vhere ought to 
be more uniformity in regard to the portion of the street 
in which the pipe is laid. ‘The writer's practice has been 
to lay the pipes on the north or east side, and about onue- 
third of the width of the street away from the street line. 

There is apt to be more sun on those sides of the street 
in wiater, and probably the frost goes to a less depth. 
This rule cannot always be followed, but as a general 
thing it is a good one. The center ought to be left for 
the sewer, if one has not already been built. The south 
or west side can be used for the gas pioe. 

Sometimes the water pipes are laid from one side to 
another to avoid ledge or boulders. This is not good 
practice, and the man who follows with another system of 
pipes will not be happy. 

Mr. Diven, in his excellent paper read at St. Louis last 
year, has spoken of the necessity of complete records of 
the location of all pipes, gates, branches, etc. The 
writer has adopted a method which has given excellent 
satisfaction on several works. The sketches are made 
in heavy Ladia ink lines on tracing cloth within a rectangle 
7% inches by 6 inches, with a margin of 4% inch on the 
side for binding. The sheet of tracing cloth might be 2 
feet by 3 feet, containing 18 pages or rectangles. 

Black India ink lines mark the boundaries of these 
rectangles and surround the outside. One or more 
sketches can be put on one space, but plenty of room 
should be allowed to make everything, and especially the 
figures, plain and intellgible. 

A blue print is then made, and is cut up by following 
the division and outside lines. 

This makes all the pages exactly the same size. Fora 
small sum a bookbinder will bind them in substantial 
covers. 


CORD. 


The advantage of this method is, that after the tracings 
are made, any number of blue prints can easily be taken, 
and if a book is lost, the original is still left. A com- 
plete alphabetical index, also made on tracing cloth, from 
which to take blue prints, makes it very easy to find any 
desired gate or branch. 

A number of these books can be made, and one given 
to the Superintendent, one to each Water Commissioner, 
and one to the ‘own or City Clerk, to keep as a record. 

Weight of Cast-Iron Pife.—Much has been said and 
written on this subject, but there are two considerations 
which must be borne in mind in determining the required 
weight or thickness, and which make it difficult to depend 
much on theory, One is the fact that pipes must have a 
certain thickness to stand transportation, and the other is 
deterioration of pipes from corrosion or other causes, The 
latter is probably slight, but an accurate knowledge of it 
can only be obtained by many years’ experience. 

Much useful information could be obtained by the care- 
ful testing of old pipes, which have been in the ground 
many years. The bursting pressure, weight and thickness 
Should be obtained. The comparison of the weight and 
thickness with those the pipe possessed when laid would 
furnish interesting data. If the bursting weight of a sim- 
ilar pipe from the original lot had been taken, this again 
would furnish interesting and useful knowledge. 

For ordinary heads, not over 175 feet, the following 
weights of pipe will be found satisfactory . 
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Taking into account the rough handling pipe is likely to 
receive in transportation, and the fact that it will certainly 
be no stronger, as successive years goby, the above weights 
are about right. 

Bells and Joint Room.—Bells should be 3 inches deep 
for 4 and 6-inch, and 34% inches for 8, 10 and 12-inch 
pipe. The joint room for the above sizes, should be about 

-inch. 

( urves.—Curves can easily be laid to a radius of 300 
feet, with straight pipe. By occasionally cutting a pipe 
and using a sleeve, the writer_has laid 12-inch pipe on a 
curve of 80-feet radius. The pressure at the point is go 
pounds per square inch, and there have been no leaks, 
although the pipe has been laid nearly five years. 

Tees or Y's.—Vees or right-angle branches are better 
than Y’s in many localities, even though the angle in the 
streets differs considerably from a right angle. By put- 
ting the tee in at just the right place an easy curve can be 
made of short bell pieces, which often accumulate, and 
the pipe brought on to the proper side of the street. If 
tne branch is from the force main, and is between the 
pump and the reservoir, the resistance to the passage of 
the water will be the same, whether the water is coming 
from the pump or from the reservoir. 

Water and Sewer Pipes not to Inter fere.—Especial 
attention ought to be given to the fact that if a sewerage 
system should be established in the future, manholes will 
be necessary at the street intersections, and as it 1s neces- 
sary .to make the sewers straight from manhole to man- 
hole, the required space should be left for them and the 
sewer pipe. This is especially true where there is much 
rock excayation. 

Service Pipes.—Lead is no doubt the most durable, but 
there is a prejudice against it in some minds which makes 
the use of some good substitute desirable. Plain wrought- 
iron pipe, lined with pure cement, makes a service pipe 
which is very durable, does not fill up with rust, is capa- 
ble of being bent to some extent, and is cheap. ‘I'he cost 
of lining an inch pipe with cement, so asto make it three- 
quarters of an inch in diameter, need not be over one cent 
per foot, The tees and couplings can be lined with lead, 
or a mixture of lead and tin. 

Samples which have been in the ground ten years are 
as smooth and clean inside as when put in: whereas 
tarred, enameled or even galvanized iron pipe in many 
cases would be completely filled with rust. 

Gate Boxes.—Various forms of iron boxes are in use 
which give excellent satisfactiun. In ccuntry streets they 
should be set about an inch higher than the street surface, 
and have a ring of stone paving around them, 12 or 15 
inches wide. 


ANNUAL REPORTS. 


ANNUAL REPORT OF THE BoarpD oF Watar COMMISSIONERS OF THE 
City oF Maxcnuster (N. H.), for the fiscal year ending 
December 31, 1889. 


This brief report of the Commissioners is accompanied 
by that of the Superintendent, Charles K. Walker, which 
gives the details. There were 676,135,583 gallons of 
water pumped during the year, and pumping expenses 
and repairs amounted to $4,429. There were 10,183 
feet of cast-iron mains laid during the year, nearly all 
6-inch, of which a part was to replace cement-lined sheet 
iron pipe. There were 15 hydrants set, making 441 in all, 
and 139 service pipes added, making 3,226 in all. There 
were 106 meters set ‘during the year, making 951 in all. 
The total amount charged to construction account during 
the year was $30,232, and to current expense $17,006. 
The receipts were $86,700, including $52,381 for water by 
rate, and $33.596 for water by meter. 
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AN ASTONISHING DETAIL OF BRIDGE CON- 
STRUCTION. 


A RECENT issue of the London Engineer has the accom- 
panying illustration of construction of the Newark Dyke 
railroad bridge, which is being rebuilt with lattice girders 
of 265 feet span, and says that ‘‘ Fig. 10 shows the gib 
and cotter connection in counterbraced bars made from 
flat bars bent round and cut to shape.” 

Comment is unnecessary. In this country adjustable 
diagonals are unknown in lattice girders, which for long 
spans are constructed for special rigidity, and in general 
have all diagonals of the same compressive strength. 
Destroying this would apparently be all loss and no gain 
for the essential characteristic of the bridge. lf, how- 
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ever, it was determined to make a riveted bar adjustable, 
American constructors would probably weld on or upset 
stub ends and use a sleeve nut, as is customary for some 
pin connected flat bars. 

Here the bent plate is shown ingeniously weak, which- 
ever way of the grain it is cut, and the cotters ere dis- 
tinctly represented as without fastenings, held in place 
only by friction and continuous strain, and not only liable 
but almost sure to rattle out. The connection plates of 
the lower chord and diagonals have an amusing resem- 
blance to short-sleeved underwear. 

It is to be hoped that details of this kind are not of fre- 
quent occurrence in British practice. 


NEW METHODS OF INVESTIGATING BRIDGE 
STRESSES. 

To supplement the ordinary superficial inspection of 
iron bridges in service, M. 
appears by a paper published in the Proceedings of 
the Institution of Civil Engineers, has devised apparatus 
designed to afford comparisons between the effects pro- 
duced by the application of the same load to a bridge at dif- 
ferent times. Assuming the case of an elementary bridge of 
a single girder strained by the passage over it of a piven 
rolling load at a certain velocity, he considers the bridge 
composed of an infinite number of vertical cross sections 
or laminz, each of which receives a vibration wave from 
the passage of the load over every other lamina. ‘These 
waves may be received by a microphone and transmitted 
electrically to a telephone. A record taken when the 
bridge is new may be compared with all future records, 
and the difference, if any, noted. Such difference would 
be an indication of deterioration. In order to compare the 
records they must be lasting; for this purpose the phono- 
graph is used, and this is the key to the system. The 
author has used three different methods: (1) A string, 

“stretched by a small weight, was passed over a pulley, the 
spindle of which was fixed to the vibrating body; the 
string was then carried to a spiral spring, and thence to 
the diaphragm of a phonograph, the spring being used to 
lessen the length of the vibration. (2) An india-rubber 
ball, with a small weight placed upon it, was connected 
by tubing to a drum. one face of which was the diaphragm 
of a phonograph ; both these methods are of little use 
when the distance between the phonograph and the 
vibrating point is great. (3) The vibrations are received 
by a microphone which transmits them to a telephono- 
graph which registers them, and this method is suitable 
for any distance. In order that the length of time occu- 
pied in noting vibrations may be always exactly the same, 
a contact forming part of the circuit to the two instru- 
ments is placed at each end of the bridge, the first of 
which is closed by the passing body as it comes upon the 
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bridge, the other opened as it leaves it. For comparison 
of different records, the author prefers sight to hearing. 
and, for this purpose, has modified the phonograph as fol- 
lows: In place of the diaphragm he uses a thin rectangu- 
lar plate, fixed by one edge, and carrying at the other end 


a point on one side, and a very small mirror on the other, | 


which latter reflects a ray of light on to a screen. The 
phonograph, if then made to travel parallel to the screen, 
produces a luminous zigzag line on it, and, if two instru- 
ments are used, and both are made to travel and revolve 
at the same speed, two records can be compared, or one 
phonograph may be used in a fixed position, while a sen- 
sitised paper is made to travel in front of itin place of the 
screen. Any number of different tests may then be com- 
pared by photography. The author has been able to dis- 
cover, and to locate, hidden flaws in bridges by the ahove 
means, and the whole apparatus may be used for any 
number of bridges. 


MARINE PARK, BOSTON. 

AT the eastern extremity of South Boston, and about 
two miles from Boston proper, there has been laid out a 
unique pleasure ground, called the Marine Park. The 
accompanying illustrations show the manner in which it 
is proposed to complete it, provided permission can be 
obtained from the United States Government to lay out 
the Marine Garden on Castle Island, which is now occu- 
pied as a military station. 

Among other things the Park was designed to furnish 
a sea beach sweeping around a bay, which might serve as 
a rendezvous for pleasure boats and a field for aquatic 
sports, and a pleasure walk and drive back of the beach, 
from which there might be an extended view of the har- 
bor; also, a pier carried out far enough from the western 
headland of the bay to open to view two fine expanses of 
natural scenery not otherwise to be commanded from any 
public ground in the city, one towards the ocean and the 
other towards the head of Dorchester Bay. A marine 
aquarium was also designed to be a prominent feature of 
the Park. 
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The pier and pier-head shown in the lower part of the. 
plan have been completed, as described in our issues of 
January 28, 1888, and September 21, 1889. The pier is 
ef iron, and the pier-head is an artificial island somewhat 
pear-shaped in plan, built of gravel, with its outer line 
protected by a sloping wall of ballast and riprap, sur- 
mounted by a parapet of cut granite. In the center acir- 
cular wali has been built to serve as a foundation for the 
proposed building shown in Fig. 2. 


ACTION OF GYPSUM ON MORTAR. 

THE destructive action of gypsum on mortar in con- 
struction is illustrated by the condition of the exterior 
talus of the curtain of a stone wall in Paris, described by 
La Semaine aes Constructeurs, which was built of blocks 
of mill stone faced with calcareous stones containing a 
large proportion of pieces of gypsum. It appeared on 
examination that the wall was disintegrated in many 
places to a thickness of 4 inches, and when taken down 
for renewal in 1886 the mortar had changed from white to 
rose color, and was found hard and white between two 
calcareous stones, but incoherent between a calcareous 
and a gypsum stone, especially nearest the gypsum, and 
between two gypsum _ stones, entirely pulverized. 
Furthermore, in the last case the powdered mortar was 
unctuous to the touch, burned the skin slightly as if par- 
tially unslacked, and, when retempered and made into 
bricks, would set in the open air, but remained plastic 
when immersed in water. The deduction seemed war- 
ranted that the presence of the gypsum had destroyed the 
strength of the mortar, or at least hastened its decompo- 
sition. 

An analysis of samples of mortar taken from between 
two calcareous stones, from between two gypsum stones, 
and from between a calcareous and a gypsum stone, 
respectively, showed in all cases alike about 50 per cent. 
of sand, 20 per cent. of lime, 20 per cent. of shrinkage, 
or “‘loss by fire,’’ and small amounts of alumina, per- 
oxyde of iron, magnesium and insoluble residue, and a 
marked variation in the amount of sulphuric acid, which 
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was, respectively, 0.40, 2.05 and 3.75 per cent. The 
composition of the gypsum stone was determined to be, 
lime 32, sulphuric acid 457, insoluble residue 1, 
alumina and peroxyde of iron yy per cent., a trace of 
magnesium and a shrinkage of 214’, per cent. 


The relation of the variable quantity of sulphuric to the 
decomposition of the mortar is thus explained by Captain 
Dolot: ‘‘ Mortars exposed to irregular action of sea 
water are affected by the dissolved sulphate of magne- 
sium in the water which acts on free lime. its alluminate, 
its sillicate, and in some cases on its double sillicate of 
lime and alluminum. The magnesium becomes inert, the 
lime is converted into a hydrate or soluble salt (chlorate 
or sulphate), or crystallized in mass in sulphate form, 
and the structure is at Jength transformed into a dry wall. 
Probably analogous phenomena occurred in this wall. 
Water, constantly filtering in and evaporating, attacked 
the gypsum and resolved it to sulphate of lime, which, 
every time the moisture diminished, expanded in the in- 
terstices of the water, evaporated, and formed crystals. 
which by their expansion burst the mortar that enveloped 
them. When the humidity increased these crystals were 
dissolved, afterwards reforminy and breaking other cells, 
and soon, the mortar thus being mechanically disinte- 
grated slowly but almost continuously. 

The color was occasioned by a little hydrated peroxyde 
of iron, liberated by the sulphate of lime. The unctuous- 
ness of the crumbled mortar is attributable to the pres- 
ence of dissolved sulphate of lime. The bricks hardened 
in the air because the sulphate of lime contained in them 
set, but remained pasty under water where the sulphate 
of lime could not crystallize. 

These phenomena can be artificially produced by plac- 
ing in a glass of water a piece of gypsum in contact with 
a piece of hard mortar. Experiments were made with 
mortar from Besse’s lime, five months’ old, and Portland 
mort ar well set. No action was observed so long as the 
immersion was total, but allowing the water to evaporate 
suficed to cause the formation of crystals of sulphate of 
lime on the emerging portions, and the cracking of the 
mortar which finally fell to pieces. 

The conclusions point to the prohibition of the use of 
gypsum stones in constructions exposed to humidity, but 
if a controlling reason imposes their employment, they 
should be built exclusively separate in one section by 
themselves.” 


A LARGE RAILROAD BRIDGE IN INDIA. 


Indian Engineering, in describing the just-completed 
Chittravati Bridge, between the Kondapuram and Tad- 
patri stations on the northwest line of the Madras Rail- 
way. Says: 

It is the finest bridge yet built in Southern India, being 
over half a mile long, divided into 19 openings of 140 feet 
each from center to center of piers ; these are spanned by 
double-intersection Whipple-Murphy girders, each 139 
feet 8 inches long. 20 feet wide, and 17 feet deep, sup- 
ported on cast-steel fixed and roller bearings at alternate 
ends; the distance between the center of these or effec- 
tive span being 136 feet. Each girder weighs 146 tons 
12 cwt.; the rails are bolted to longitudinal teak beams, 
laid on wrought-iron trough rail runners supported by 
cross girders placed 8 feet apart, and riveted to the lower 
chords of the main girders, which are connected at top by 
massive plate overhead struts, riveted to the top flanges. 

The 18 piers are each formed of a pair of cast-iron 
cylinders 12 feet in diameter, placed 18 feet apart. ‘hese 
extend from the bottom rock to within Io feet of the river 
surface, where their diameter is reduced to g feet by a 
conical taper piece 7 feet 6 inches high ; from this up to 
their top the cylinders are g feet in diameter; above the 
river surface the pair of 9-foot cylinders forming the pier 
are joined by massive wrought-iron bracing boxes, firmly 
bolted thereto and filled with concrete. 

Each 12 feet cylinder is formed of rings 6 feet deep, 
each made up of six segments 1% inches thick, strength- 
ened by vertical and horizontal internal ribs, all joints are 
planed or turned, and the segments and rings are joined 
together by 1%-inch bolts, a space being left which is 
calked with iron rust cement to form water and air-tight 
joints. The metal in the 9-foot diameter cylinders is re- 
duced in thickness to 13{ inches. The rock of the 
ancient river bed was found at from 18 feet to 78 feet be- 
low the present sandy bed. 

At half the piers there was found over the rock a layer 
of trap boulders often cemented together by kunker, 
varying in thickness from 6 to 22 feet ; sinking the piers 
through these boulders was by far the most difficult and 
tedious part of the work, and required 27,988 hours of 
diver’s worn ; 255 lineal feet of 12 feet cylinders and wells 
were sunk through these boulders. 

One cylinder took eleven andea half months to sink it 
through 22 feet of large boulders, and the other of the 
Same pier eight and a half months. Onc of the boulders 
removed contained 35% cubic feet or nearly three tons. 
The foundations of this one pier took as long as all 
Others. 


Large loads of rails were used to force the cylinders 
down aided by the firing of small charges of dynamite in 
the bottom of the excavation. The largest load used was 
1,300 rails or 290 tons. 

When sunk and bedded the cylinders were filled with 
concrete made of one volume English Portlana cement, 
two and a half sand, and six of stone, measured dry, 
which came to one of mortar to two of stone, mixed wet. 

This was lowered through the water by self.acting 
skips, till a sufficient depth to keep the water out was 
put in; when this concrete had set the water was pumped 
out and the rest of the cylinder filled dry, the concrete 
being carefully rammed in 6 inch layers as deposited. 

From river bed to within 2 feet of the top the cylin- 
ders were filled with stone masonry in surki mertar, the 
last 2 feet being of one Portland cement to two sand, on 
which the cast steel bearings were set. 

In erecting the girders they were built on Camber 
blocks under the shipment joints /ard on the riv » bed in 
the dry season, service bolted and riveted complete ; after 
which they were lifted up bodily by four 60-ton hydraulic 
jacks placed two at each end. 

By this system the bulk of the riveting work was done 
by men standing on the river bed, and the use of all false 
works and temporary staging avoided. 

The bridge was built io a little over 22 months, includ- 
ing interruptions by freshets and the floods of fwe wet 
seasons. 

For a great part of the time 1,200 men a day were em- 
ployed, and of these only two men were killed, and these 
by unavoidable accident. 


AN ELECTRIC RIVETER. 
THIS portable riveter, illustrated in the Paris Genie 
Cevsl, has been recently designed by A. Piat for gener- 
al use where riveting is to be done in places supplied 
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with dynamos for electric lighting, etc.. and said to he easily 
driven anywhere that the work requires it and at any dis- 
tance from the source of power. 


THE EFFICIENCY OF AUTOMATIC 
SPRINKLERS. 


In the course of a discussion on automatic sprinklers 
at the Cincinnati meeting (May 13-17) of the American 
Society of Mechanical Engineers, C. J. H. Woodbury 
said that although the first automatic sprinklers were in- 
vented early in the century, yet the production of prac- 
tical devices and their introduction on a large scale has 
been limited to the last 12 years. 

The efficiency of suck devices is shown by a compila- 
tion of the fires occurring en property insured by one in- 
surance company, from January 1, 1877, to January 1, 
1890. These fires are divided into two classes ; the first 
including those where automatic sprinklers formed a por- 
tion of the apparatus in service over the origin of the fire, 
and the second including those which lacked the service 
of such apparatus. At 290 automatic sprinkler fires only 
122 of which reached sufficient amount to be followed by 
a claim, th? losses amounted to $127,665.44, the average 
cost of each fire being $433.32. Ihe other losses amounted 
to $7,388,503.25 at 947 fires, 400 of which were followed 
by a claim ; the average cost of each fire being $7,802.01, 


or 18 times the average less occurring at fires under 
automatic sprinklers. It is but fair to say, however, that 
these figures deal with full automatic sprinkler systems, 
and from them have been eliminated such instances as 
where the water was shut off from the automatic sprinklers, 
or where they were not provided with a proper static 
supply in the usual manner. An automatic sprinkler 
system is not different from other mechanical devices in 
requiring frequent inspection. 

But these results were reached by a very few automatic 
sprinklers, although the whole number of such devices is 
very great. Mr. \Woodbury stated that he had io his 
possession 165 different forms of automatic sprinklers, 
most of which would not be reliably operative in case of 
fire, or they are so constructed as to be especially prone 
to leakage or to disability by corrosion. 


FRENCH FORESTRY DEPARTMENT.* 


AT the Paris Exposition the exhibition of the Depart- 
ment of ‘* Eaux et Forets’’ is made in a special building 
of itsown. ‘lhe exterior is covered with slabs showing 
the bark in such a way as to resemble tree trunks and has 
rustic decoration. Thi appropriateness of style is a 
minor illustration of the zsthetic taste which characterizes 
the French exhibition. Different portions of the interior 
of the Forestry Building are assigned each to a single 
kind of tree, and for each kind there is exhibited the sur- 
face with the bark on, sections transverse, radial and tan- 
gential, and the goods into which it is manufactured ; as, 
for instance, one kind is made into wooden shoes, another 
into boxes, a third into bottle-stoppers, etc. This sim- 
plicity by which facts are made as clear as possible, even 
to untrained minds, is also very characteristic of the 
French exhibition; further illustration of it will be found 
in wnat I am going on to speak of. Another portion of 
the Forestry exhibition shows the work of the Department 
in the mountain regions, the French Alps and Pyrenees, 
in protecting the steeply sloping territory. Where a 
mountain side was liable to landslides or avalanches of 
rock, a series of retaining walls is built, and loose boul- 
ders are supported, and the growth of vegetation is started 
to hold the soil. Jn valleys which torrents of water have 
occasionally devastated, some very extensive improve. 
ments are made. The injury by flood is not only the 
washing out of the upper valley, but the overwhelming of 
arable land in the flatter portion below with the detritus, 
destroying its fertility, and the cutting off of communica- 
tion over government roads. which, near the frontier, are 
important from the military point of view. ‘Ihe cure for 
these evils is of the nature of substituting for the inclined 
bed of the stream a series of steps, so that, instead of 
acquiring such destructive velocity, the water may fall 
nearly dead from one pool to another. More practically 
speaking, the fundamental work of protection consists of 
building dams at short intervals on all the steep parts of 
the channels. These dams, however, are of several 
classes; in the upper and smaller channels they are 
merely little rough stone walls of the simplest character, 
while on the lower and larger portions of the streams 
some are fine inasOnry structures with waste ways, com- 
parable with the best that are built here for water power. 
It is not uncommon to put a hundred or more dams ona 
single stream. Besides, the beds of the streams are im- 
proved by removing their irregularities and establishing 
a smooth and approximately uniform cross section, so as 
to facilitate steadiness of flow. The banks, which may 
have been denuded, are replanted witb whatever is suit- 
able to grow. This work of caring for the whole length 
of the channels has cost in the aggregate millions of 
francs ; and to an American who is accustomed to seeing 
mountain streams left in a state of nature, it is very strik- 
ing. and suggests that in this country it is high time that 
more general interest were awakened in the preservation 
of existing forests at least. The most conspicuous part 
of the exhibition consists ot three handsome paintings, 
such as are called dioramas, giving very natural repre- 
sentations of three of the works as thev would look to an 
actual spectator from a well chosen point of view. They 
show mountain summits and landscape and possess merit 
as works of art. In one of the scenes the soectator seems 
to be looking out of a smithy ; in another out of an engi- 
neer’s shanty fitted up in realistic style. In alcoves ad- 
joining are collected maps on a large scale of the areas 
drained by the streams, photographs for comparison taken 
from nearly the same standpoints before and after the 
execution of the works, and monographs describing the 
work in detail and giving its cost, also plans and sections, 
pictures of scenery and full information. 


THE water-works report of Manstield, O., for the 12 
months ending April 30, 1889, William Ritter, Superin- 
tendent, shows that there were 1.430 feet of 4 and 6-inch 
mains laid during the year, making 94,345 feet in all: 
three hydrants added, making 130 in all, and 75 services 
added. ‘There were 456,562,500 gallons of water pumped 
during the year, the total cost of fuel was $2,072, the 
average domestic pressure was 95 to 100 pounds and the 
fire pressure 100 to 125 pounds, and the total running ex- 
penses were $5,914. The amount charged to construc- 
tion account was $4,067, and the receipts from water rents 


$8,999. 


*Some Notes of Foreign Travel, by Fred. Brooks, read before 
the Boston Society of Civil Engineers, and published in the Journal 
of the Association of Engineering Societies. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as a 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 


separate piece of paper, su that it may be promptly sent to 
the Editor. 


— 


TOWNS SEWERED ON THE FRANCHISE PLAN 


GEORGE E. WARING, JR, Consulting Engineer, of 
Newport, R. I., writes: ‘‘ Referring to your discussion 
as to franchises for the sewerage of towns by private cor- 
porations, it may be of interest to you to consider the 
inclosed prospectus of a company which had a contract 
with the city of New Orleans. 

The interests of the city seemed to be well guarded, 
and the cost to householders would have been less than 
the cost of vault cleaning by the expensive system there 
in vogue. 

The capital for the company could not be raised, at the 
time the effort was made, because of a lack of faith in the 
Legislature and Courts of Louisiana on the part of North- 
ern investors—an objection which probably no longer 
exists.” 


THE NEW ORLEANS DRAINAGE AND SEWERAGE COMPANY. 


The New Orleans Drainage and Sewerage Company offers for sub- 
scription $1,000,000 of its capital stock (co,000 shares of $100 each). 

The company is organized under the general Incorporation Act of 
the State of Louisiana as amended by an act approved April 10, 1880. 
It is iacorporated for the period of 99 years, and its charter contains 
the following provision : 

**No stockholder shall ever be held liable or responsible to or 
through said corporation for its contracts or faults 1a any furthersum 
than the unpaid balance, if any there be, due on the sbare or shares 
owned by him and standing in his name.”’ 

The capital of the company is $1,500,000, (which may be increased 
to $5,000,000.) Of this $500,cc0 is common stock, which may be 
issued in payment for services or property. The remainder, now 
offered for subscription, is preferred stuck, the entire proceeds of 
which are to be applied to construction account. 

The preference is as follows: 

‘““The preferred stock shal be entitled to dividends from first 
profits up to 8 per cent. per annum, by preference over said common 
stock. if there be in any year profits to be divided over 8 per cent. 
on the amount of such preferred stock, the same shall be declared as 
dividends on the common stock, up to 8 per cent. per annum on the 
same; and it there be in the same year further profits to be divided, 
the same shall be declared equally and pro rata on both common and 
preferred stock.”’ 

The funds now to be subscribed are to be used for the construction 
of a complete system of sewerage and soi! drainaye in the city of 
New Orleans, on the plan now in operation in Memphis, Tenn. 

After a most carfal examination of the subject, and on the urgent 
recommendation of the New Orleans Auxiliary Sanitary Association, 
and of the Louis ana State Board of Health, of leading engineers and 
physicians of New Orleans, of the City Engineer, and of a Committee 
of the Council, sent to Memphis to investigate the system, the Couc- 
ctl passed an ordinance (approved by the Mayor April 19, 1881). 
granting to this company a franchise for the laying of sewers and 
sub-soil drains for a period of 99 years, subject to the city’s right of 
purchase at appraised valuation at any time after 20 years, and 
directed the Mayor to make a contract with the company, which 
binds the city tothe above conditions and engayes that the city of 
New Orleans will not adopt any other system of sewerage fora period 
of 25 years after the execution of the work. say 30 years in all, and 
that ‘the city will at all times, by a proper exerc’se of its police 
powers and other powers, protect the pipes and other property of the 
company from obstruction and injury, and will, by every lawful 
means, promote and enforce the adoption and proper use of the sys- 
tem herein provided, and will at all times, during the term of the said 
contract, provide and enforce the provisionsand prohibitions contained 
in the second section of this ordinance, or their equivalent, with 
diligence and 10 good faith. 

By the terms of the contract, as fast as the company’s sewers are 
made ready to receive the drainage of houses, it becomes unlawful for 
householders along its course to maintain any privy vault, cesspool, 
surface gutter or uther means of disposing of household wastes, ex- 
cept through closets, sinks, drains, etc., counected with the Com- 
pany’s sewers. That is to say, the use of the sewers is compulsory 
or the entire population, as the facilities are furnished. The com- 
pany is not required “* to accept or furnish an outlet for any drain not 
of its own construction, nor unless the fixtures used in the house shal] 
have been approved by it; its approval or refusal to approve being 
subject to the sanction of the State Board of Health, whose decision 
shall be final, as of safe and proper construction ; nor to accept any 
connection with any property until its owner shall have executed the 
contract contemplated by Section Second of Act No. 125 of 188, 
providing for securing proper compensation to the company by priv- 
ilege or servitude.’”’ By this provision the claims of the company for 
uupa:d sewer rates take precedence of all mortgages and may b, 
collected by summary process. 

The rates to be charged vary for dwelling houses according to size, 
from 85 cents per month to $2 per month. Corresponding rates are 
fixed for business establishments, hotels, etc. These rates are sub- 
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ject to considerable discounts for payments in advance. If paid 


annually in advance, the charge for dwelling houses is from $6 to $17 
a year. 

There are now in New Orleans about 35,000 dwellings, and it is 
estimated the rates from these will be sufficient to pay 15 per cent. 
dividends on the cost of the work, beyond operating expenses. Theie 
are about 10,000 other buildings. 

It is worthy of note that the rates provided to be paid for the 
removal of all dumestic wastes are less than the present cost of com- 
pliance with the municipal regulations concerning the emptying of 
privy vaults alone. Indeed, the scheme on which the company 1s 
based has all the advantages enjoyed by companies for furnisuing 
illuminating gas, with the important modification that every 
member of the community will become, as a matter of sanitary 
regulation, a patron of the works, while the company has no manu- 
facturing expenses to pay. The city is not now closely built up, and 
its anticipated carly and consid: rable increase of population will add 


to the revenue of existing sewers, by occupying vacant lots along 
the hne. 


The directors of the company are leading business and professional! 
men of New Orleans, and the entire work .is to be under the con- 
sulting engineer of the company, Col. George E. Waring, Jr., the 
originator of the Memphis system of sewerage. 

Condition of Subscription.—The first instal'ment, 10 per cent., to 
be paid on subscribing; and the second installment (5 per cent.,) be- 
comes payable November 15, 1881, and the remainder in icstallments 
of not more than ro per cent. each, and at intervals of not less than 
30 days, ascalled. The 10 per cent. paid on stock subscribed for in 
excess of allotment will be credited on the next assessment on the 
alloted shares. Shares will be alloted in proportion to subscriptions 
in all cases, except that siogle-share subscriptions in New Orleans 
will be allowed in full. 

During construction, and prior to the earning of dividends, interest 
on moneys actually advanced will be paid, from revenues received: 
at the rate of 5 per cent. per annum, and charged to construction 
account. It is estimated that not more than 65 per cent. of the 
subscription will be called. Of the dividends declared, 8 percent., 
on the amount paid in, will be paid to ho’ders of preferred stock in 
cash, and the remainder wil! be credited as the payment, on account 
of the unpaid subscription on the stock, until the ful! amount, 100 
per cent., shall have been paid up. J. H. Ocressy, President. 


AIR CUSHIONS ON A WATER-MAIN. 


‘'T., B.S.”, of New York, writes: ‘‘ In your reply to 
‘City Engineer,’ under the head of ‘ Air Cushions on a 
Water-Main.’ page 394, you refer to and explain the dis- 
appearance of the air from air chambers. Will you ex- 
plain how this loss may be compensated for? Would also 
like your opinion as to the proper sizes of air chambers.” 

[To renew the air in the chamber without drawing the 
water from the pump or main a small air pump is often 
arranged to be worked by hand, or, better, by some moving 
part of the engine. Sometimes a small air cock is placed 
on the suction but this should be very carefully looked 
after, for the admission of too much air, and very little is 
enough, not only reduces the capacity of the pump by the 
expansion of the air on the suction stroke, but in a pump 
without a fly-wheel the sudden compression of the air on 
the returns stroke permits the plunger to acquire undue 
velocity at the start causing unpleasant and sometimes, 
perhaps, even dangerous shocks. Another way would be 
to have an auxiliary chamber connected to the air cham- 
ber top and bottom by two pipes with valves, and enough 
lower than the air-chamber so that when the auxiliary 
chamber was filled with air, and the valves were opened 
in the connecting pipes, the air and water in the two 
chambers would change places, which operation could be 
repeated as often as necessary. Care should always be 
taken to so place the air-chamber that any free air in the 
water current could rise into it and the connection with 
the air chamber should be eqval to the size of the force 
main. 

How large the air chamber should will be depend on 
the character of the pump and the speed and pressure at 
which it isrun. As the office of the air chamber is to 
equalize the flow in the force main it is obvious that the 
more irregular the delivery of the pump the more work the 
air chamber has to do, and hence the larger it must be. 
A single-acting pump would therefore require a larger air 
chamber than a double-acting one of the same capacity, 
and a duplex or rotary pump less than either, in fact the 
two latter would hardly need an air chamber atall. A 
fly-wheel pump would need more air chamber than a 
direct-acting one, on account of the greater variations in 
speed of plunger which the fly wheel introduces. Ob- 
viously, too, the faster a pumpruns the more air chamber it 
needs, since any pump, if run slow enough, can get along 
without an air-chamber. The pressure also must be con- 
sidered, as the only efficient part of the air-chamber is 
that occupied by the air, and its volume will be inversely 
as the total pressure. For instance, the same air at 15 
pounds pressure, or 30, including atmosphere, will occupy 
three times the space and give three times as much cushion 
as it would at a pressure of 75 pounds, or a total of go 
pounds. [If air is artificially supplied to the chamber its 


effective capacity will, of course, be independent of the 
pressure, which then does not make so much difference, 
except as the strains on the metal are more severe and 
their equalization therefore of more importance. The 
length of the force-main and the average velocity of the 
water in it should also be considered, since both these 
things increase the liability to water hammer and the 
danger resulting from it. 

By preparing a diagram showing the relative speed of 
the pump plunger at different parts of its stroke, or the 
aggregate speeds if there is more than one plunger, and 
comparing it with the average speed, an air-chamber can 
be so proportioned that the variations of pressure in the 
force main shall not exceed a given amount. Ordinarily 
the effective capacity of the air-chamber should not be 
less than twice, and need not be more than four times the 
displacement of one stroke of one plunger, but it will 
usually be wise to give the air-chamber the benefit of any 
doubt, and make it as large as a due regard for economy 
and other considerations will permit. 

Sometimes a stand-pipe is better than an air-chamber 
for reasons explained on page 346, but it has the disad- 
vantage that it cannot usually be placed so close to the 
pump, and therefore an air-chamber is commonly used 
even with a stand-pipe, but it need not be so large in that 
case. 


ANNUAL REPORTS. 


Mississipp: Riven IMPROVEMENT OF NAVIGATION Batwaern Mix- 
NEAPOLIS AND Des Moings Rapips, including improvements at 
= ar localities between those points; operating and care of the 

es Moines Canal. Officer in charge, Major A. Mackenzie, Corps 
of Engineers, U. S. A. 


The annual reports of Major A. Mackenzie, Corps 
of Engineers, U.S. A., of the work under his charge for 
the year ending June 30, 1889, constitute appendix A A, 
of the report of the Chief of Engineers, who first men- 
tions that $549,600 has been expended altogether for 
snag boat service on the upper Mississipoi, and that as a 
result accidents and damage from snags, wrecks and such 
obstructions have become very rare. He also notes the 
completion, for $125,000, of a dry dock 400 feet long and 
100 feet wide at the Des Moines Rapids Canal. 

Major Mackenzie gives the work of the snag boats 
more in detail], and also gives abstracts of proposals re- 
ceived for various items of shore protection and dam con- 
struction. The lowest bids for loose stone in place in lots of 
from 14,000 to 22,000 cubic yards varied in different 
places from $1.19 to $1.54 per cubic yard, and for brush 
from 40 to 50 cents per cubic yard. The highest prices 
were $1.95 and 85 cents respectively. 

Assistant Engineer C. W. Durham, complains of the 
dumping in the river of large quantities of refuse from the 
city of St. Paul. It is said that 500 tons of refuse are 
dumped into the river every day from Minneapolis, which 
has a crematory of 200 tons daily capacity, and if St. Paul 
contributes 500 more it would be sufficient in 25 years, 
taking a ton of refuse to equal one cubic yard, to com- 
pletely fill the river bed to one foot above low water for a 
distance of 30 miles. 

The materials for river improvement works cost, rock 
on barges 62% to 64% cents per cubic yard; brush on 
barges 25 to 28 cents per cubic yard; material in place 
costs from $1.14 to $1.23 per cubic yard, or exclusive of 
plant charge, 79 to 86 cents, and, exclusive also of general 
superintendence and office expenses, 66 to 72 cents; cost 
of material on barge was from 33 to 45 cents, and of tow- 
ing and putting in material 27 to 34 cents. 

Gen. T. L. Casey, Chief of Engineers, indorses the 
recommendation of Major Mackenzie, that the rapids at 
Rock Island be improved for adistance of some 13 miles 
at a cost of $330,000, in preference to constructing a 
lateral canal for that distance, at a cost of $4.000,000, 
which he does not think the present requirements of 
navigation will warrant. A map of the rapids and details 
of the proposed improvements are given. 


SECOND ANNUAL REPORT “F THK BoarpD oF WaTex Commis- 
SIONERs OF Littis Fa.us, N. Y., 1889. 


The greater part of the report is given up to a detailed 
financial statement for the year ended January I, 1890. 
‘The report of the engineer, Stephen E. Babcock, refers 


; tothe work of maintaining and extending the system. 


water vents, etc., and gives also a record of fires for the 
year. ‘he annual water rates for 1890-91, as adopted by 
the Board of Water Commissioners, are published in ths 
concluding pages of the pamphlet. 


St. AUGUSTINE, FLA., has decided to establish a gar- 
bage cremator, to be managed by a contractor. 
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PLUMBING 


DETAILS IN THE MECHANICS’ 
BANK BUILDING. 


THis building, at 33 Wall Street, New York City, just 
completed, is designed for an office building and to 
accommodate the Mechanics’ Bank, which occupies all of 
the first floor. The building is about 30 feet front by 70 
deep and is nine stories high, exclusive of basement and 
janitor’s apartments on the roof. 

The plumbing includes the following fixtures: one 
basement toilet room for the bank employees, containing 
4 water-closet sinks, 3 urinals and 5 wash basins. One 
private toilet room on the first floor for the bank officers, 
containing I water-closet, 1 bath-tub, 1 wash-basin and 
1 urinal. One general toilet room on the nintb floor that 
contains 8 water-closets, 3 urinals and I wash-basin. 
On the ninth floor there is a ladies’ toilet room containing 
3, water-closets and 1 wash-basin. 

The eighth floor has a small toilet room with one wash- 
basin, and there is a slop sink on every floor above the 
basement, and on each floor from the second to the 
. seventh inclusive there is a toilet room, I water-closet, 1 
wash-basin and rurinal. ‘The janitor’s apartments con- 
tain 1 bath-tub, 1 water-closet, 1 wash-basin, I pantry 
sink, 1 kitchen sink and 13 tray laundry tubs. In the 
basement engine room are the hot and cold water distri- 
bution drums, a drip sink and a water-closet. 

Figure 1 shows the distribution system in the basement 
near the pumps. Y is the cold and Z is the hot water 
drum, each about 2 by § feet, made of galvanized iron 
and supported by the gas-pipe table X X, etc., set in the 
footing of the foundation walls. The drum Z contains a 
24-inch pipe a, supplied with live or exhaust steam 
through a pipe S. 

The arrangement of the pipe a is similar to that made 
by Byrne & Tucker for the Mills and the Duncan Build- 
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ings in New York, described, respectively, on p. 203. 
Vol. VI, and p. 296, Vol. VIII. The pipe S passes 
through a stuffing-box 4, and is screwed into a wrought- 
iron head plate that is welded into the top of the pipe a. 
The return steam-pipe s is screwed into a hollow rivet 
that is cast on the bottom of the cap that is screwed into 
the bottom of the boiler and tapped to receive the pipe 
a. The stuffing-box permits the pipe S to slide back and 
forth through it with the expansion movement, which is 
taken up by the spring of the horizontal branch S S. The 
large pipe @ is used instead of the usual steam coil to 
prevent noise when the full head of steam is turned on, 
and to heat the water rapidly. Cold water under tank 
pressure is received through the 2-inch* pipe C and sup- 
plied to the distributing drums through branches W and 
W. Q is a 1%-inch pipe supplying water under street 
pressure. Ordinarily its valve V is closed, but by open- 
ing it the drums Y and Z may be filled directly from 
the street mains, or the basement fixtures. which are 
branched from Q, may be supplied from the tank. 

Cold water is distributed through the building from the 
drum Y through the 14-inch pipe D and the 1-inch pipes 
E, F and G to different lines of wash-basins, and through 
the 1t-inch pipes N,O and P to the various flushing 
cisterns. 

Hot water is delivered from the drum Z through the 
3/-inch pipe R to the engine room sink and through the 
14-inch pipe A to all the slop sinks and to the officers’ 
toilet room. Bisa 3{-inch return circulation pipe, H is 
a 2-inch safe waste from the roof tank and I, J, K and M 
are I-inch safe wastes from the toilet rooms. L is a 2-inch 
delivery pipe from the pumps to the root tank. V isa 
drip-pipe through which all the rising lines may be drained 
by opening their cocks T T, etc. The drums Y and Z 
may also be drained into it through their emptying pipes 
U, U. 

Figure 2 shows the roof tank, built of &-inch iron plate 
and 2 by 2-inch angles with }-inch tie rods A A, and Tee 
bar stiffeners B B, etc. ‘The tank is filled through the 2- 
inch pump pipe G, overflows directly upon the tiled roof 
through the 3-inch pipe D and may be emptied also 
directly upon the roof through the 14-inch pipe E. F 


* ‘lhe sizes given tor pipes are correct but the sketch 1s not drawn 
to scale. 


is a 3-inch fire line with hose couplings on every floor 
C is the 2-inch supply pipe to the distributing drums Y 
and Z (Fig. 1), H is a1%4-inch supp'y pipe direct to the 
janitor’s apartments, and I is a 2-inch supply pipe direct 
to the ninth floor toilet room. K, K, K are yent-pipes to 
facilitate the discharge of all the water in the supply lines 
C,H and I, after their valves J J J are closed. Lisa 
vent pipe from the hot-water drum Z, Fig. 1. M is a 
float whose chain N operates the index of the tank gauge 
in the pump room. The float M is made of a butler’s 
pantry copper sink with a sheet of copper tightly 
soldered over the top. 

Figure 3 is a diagram of the ninth floor toilet room 
which is about 12 feet wide by 22 long, and contains 8 
water-closet sinks, 3 urinals and 1 wash-basin. It hasa 
tiled floor, oil finished wood-work, and white marble 
wainscoat and panels A A, etc. The irregular shape of 
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the room made it necessary to arrange the urinals as 
shown, twoof them, U U placed back to back opposite the 
entrance and screened by a 7-foot marble slab B. C is 
a marble safe. 

Figure 4 shows the suspended horizontal boiler in the 
janitor’s kitchen. Cold water is received through the pipe 
C and hot water through the pipe H; the branch B sup- 
plies the kitchen sink and the branch A supplies the laun- 
dry tubs, bath-room, etc. The janitor’s bath-room is 
finished with unusual elegance, having marble wash-basin 
table, royal porcelain bath-tub, ivory finished water-closet 
and nickel-plated exposed brass pipes. The floor and 
wainscoat are finished with white and tinted ceramic 
tiles. 

Figure 5 shows the drip-sink S in the engine room. It 
is supported on pieces of 1-inch gas pipe A A, leaded into 
the footing of the foundation wall over which it is set so as 


| not to occupy much floor space. An adjacent water-closet 
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at B is also arranged so as to be convenient for the fire- 
men, etc., and not take up unnecessary floor space. Q is 
the drip-pipe from the roof tank safe, and H, I, J, K and 
M are drip-pipes from toilet room safe wastes. R is the hot 
and Q the cold supply (Fig. 1), N N are safe wastes, P 
is a trap vent-pipe and O is the drip-pipe from the steam 
radiators. 

C. W. Clinton, of New York, was the architect of this 
building, and Byrne & Tucker, also of New York, did 
the plumbing. 


COMPARATIVE TESTS OF RADIATORS. 


At the Cincinnati meeting of the American Society of 
Mechanical Engineers, Charles E. Emery directed atten- 
tion to the fact that it is possible, in testing many de- 
vices, to state correctly the actual results obtained in de- 


tail when, on account of the methods employed, the tests . 


do not show the true comparative value of competing de- 
vices. 

For instance, experts krow, what house owners and 
many steam-fitters do not, that the efficiency of a radiator 
depends upon the freedom with which air can circulate 
over the radiating surfaces; so engineers can be found 
who will make a careful test of a client's radiator with a 
given surface distributed over considerable length; for in- 
stance, with only two rows of small pipes, and test ip 
comparison an opponent’s wide, short radiator arranged, 
say, to put the same surfaces in pipes four or five rows 
deep. The long, thin radiator will condense more water 
every time, and if the engineer in his report makes a cor- 
rect drawing of the radiators tested, so that on the face of 
the report he does not appear to deceive the public, but is 
careful not to mention the principle involved, the client 
has an opportunity of extolling the merits of bis particu- 
lar radiator in comparison with his opponent's, and to 
gain a commercial advantage not entirely warranted by 
the actual relative values of the goods themselves. 


RECEIVING TANKS ON STEAM HEATING 
SYSTEMS. 


THE return of drips in heating systems that take steam 
directly from Jow pressure boilers may be easily managed, 
but when high pressures must be maintained in the 
boilers for furnishing power and the steam for heating 
has to be passed through reducing valves new elements 
of difficulty come up for consideration. The Locomotive, 
in a recent issue, gave illustrations of receiving tanks 
applied to such systems, 

It appears that a certain heating plant was giving 
much trouble from pounding and rattling. The returns 
entered the receiving tank through a pipe which passed 
horizontally through the head near the bottom of the 
tank. ‘he supply for the pump was taken from the 
bottom through another pipe at right angles to the return 
pipe. An escape pipe was placed in the top of the tank 
to relieve the pressure. Cold water was also admitted, 
when necessary, through another pipe which entered the 
top of the tank. The cause of the trouble was at once 
apparent. The return pipe entering below the level of 
the water in the tank, a considerable portion of the steam 
that was returned was condensed at once upon striking 
the cold water, and the noise so produced was communi- 
cated through the piping to every one of the buildings 
heated. The pump also would occasionally refuse to 
work, although it was placed properly below the tank 
level so that the water would flow into it of its own 
weight. The trouble here was that the return pipe, as 
explained, entered close by and at right angles to the 
pipe through which the pump was fed, so that the steam 
which entered through the return, along with the water 
of condensation, broke the current in the suction pipe. 

To remedy the trouble the return pipe was arranged to 
enter the tank at the top, discharging the water of con- 
densation upon the surface of the water already in the 
tank. ‘Ihe escape pipe was removed so that the vapor 
collecting over the water could not pass off. By this 
removal of the escape pipe a great saving of heat, and 
therefore of fuel, was effected. When the pressure from 
the accumulating vapor in the tank equalled that in the 
heating system, the water of condensation flowed into 
the tank only as fast as it accumulated in the pipes. The 
connections and returns could thus be kept flooded so 
that all noise in the pipes was prevented. 

In referring to this point further the Locomotive re- 
marks that when all the pipes to the radiating surfaces 
are of good size, and the pressure throughout the heating 


system is uniform, it is well to run a small pipe from the 
steam main to the tank so as to prevert the water from 
being blown out of the return pipe. This will make the 
flooding of the connections certain, and the small pipe 
may be very easily arranged so as to remove the drip 
from the main steam pipe, as well as to keep up the 
pressure in the tank. A drip valve should be placed at 
the lowest point of the return pipe for draining it when it 
is not in use, and one should also be placed on the re- 
ceiver to remove air and prevent an air bond in first 
starting up the system. 

Where there are some radiators so nearly on a level 
with the water in the tank that they will not return their 
drips freely through the return pipe entering the upper 
part of the tank, it is often advantageous to allow such 
radiators to return their water through a separate pipe 
which enters the tank 8 or ro inches or a foot lower than 
the surface of the water in the upper return pipe. This 
will give the ill-conditioned radiators the advantage of a 
correspondingly less static pressure to return against, 
and will equalize the circulation all over the buildings. 


Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


TROUBLE WITH A STEAM HEATING PLANT 


Guy TILDEN, architect of Canton, O., writes: ‘‘I 
inclose you herewith a blue print showing the arrange- 
ment of the artificial water line of steam heating job in 
this city, which is giving some trouble. The job contains 
about 2,000 feet of direct radiation, is a two-pipe job, 
with separate return from each radiator which connect 
with the main return. There are straight-way stop valves 
in the main supply and main return but no check valve in 
the return. 

The trouble is that the water syphons out of the returns 
with considerable force, which takes about half a minute, 
and then everything is quiet for 15 or 20 minutes, then it 
will syphon again, finishing with snapping, cracking and 
a little pounding, then all is quiet again. 

‘The 2-inch pipe D we had put on first and, thinking 
that this choked when syphoning began, I had the 1%- 
inch pipe E put on. This helped it some, but only a 
little. ‘Then I had the pipe E disconnected from D, and 


increased to 2 inches and run direct to the boiler. This 
helped still more. I also had a 1%%-inch pipe connected 
with the return at F and run direct to the boiler, but this 
did no good at all. I also hada %-inch pipe and stop 
valve connected at A, a compression gauge cock at B and 
a check valve at C, and found that when syphonage 
occurred with eight pounds pressure on the boiler the 
check would momentarily open, and if we opened the 
gauge cock B, water and steam, principally water, would 
flow through at a great rate.” 


[We have known of trouble similar to yours in an appara- 
tus arranged with an artificial water-line. The cause of it 
was never satisfactorily explained, but it was remedied by 
using a swing check valve and stop valve in the pipe D 
as close to the top of the sypuon as it was possible to 
place it. The check valve. of course, should open from 
the main steam pipe towards the return pipe. ‘he stop 
valve was used simply to vary the size of the passage 


through the pipe D and is probably not essential. It, 
however, may save further trouble to put it in when the 
alteration is made for the check valve. We believe that 
the engineer in charge found the contrivance to work best 
when nearly closed. It will be necessary to alter the pipe 
D above the branch E so as to use a horizontal check- 
valve. This, however, is a matter of detail which any 
fitter should understand. | 


NATIONAL PLUMBERS’ ASSOCIATION MEET. 
ING. 
THE eighth annual convention of the National Master 
Plumbers’ Association will be held at Denver, Col., June 
17, 18 and I9. 


ADVANTAGE OF PLUMBING AND VACCINA- 
TION LAWS. 


A. R. CARTER, Secretary of the Health Department of 
Baltimore, Md., in sending information regarding plumb- 
ing regulations adds the following suggestive information 
regarding the advantage to the city of a compulsory vac- 
cination law and a plumbing law: ‘' From January 1 to 
December 31, 1882, 2,825 cases of small-pox were reported 
in Baltimore, 617 of the number being removed to the 
Quarantine Hospital, 1,496 had been vaccinated and 
1,329 exhibited no signs of vaccination ; 551 died in the 
city and 188 at the Quarantine Hospital. From January 
I, 1883, to July 7 of the same year, no cases being re- 
ported after the later date, 2,114 cases were reported, of 
which number 395 were removed to the Quarantine Hos- 
pital, where there were 109 cases remaining from 1882, 
making a total of 504 cases. Of the 2,114 cases reported 
1,363 had been vaccinated and 751 exhibited no signs of . 
vaccination. Six hundred and thirty three deaths occurred 
in the city and 353 at the hospital, making a grand total 
of 4,939 cases, of which number 2,859 had been vacci- 
nated and 2,080 exhibited no signs of vaccination, 1,729 
having died during the epidemic, a very large majority 
being unvaccinated. 

During the period from January 1, 1882, to July 7, 
1883, our corpsof vaccine physicians, made 300,000 vacci- 
nations, besides many thousand by family physicians. 
Only bovine virus was used by our vaccine physicians. 
One death only during the entire period was reported by 
the attending physician as being caused by vaccination, 
the decedent being a child, during the month of March, 
1883. 

The cost of the epidemic to our municipal government 
was $190,000 in expenses, 1,725 lives, and millions of 
dollars to the trade of cur city, nearly all of which could 
have been saved by a compulsory vaccination law and a 
timely appropriation of $50,000; but the warnings of the 
Health Department were unheeded, until October, 1882, 
when our prayers were answered by the ** City Fathers,” 
the law was enacted, appropriations were made, extra 
vaccine physicians appointed, the law enforced in all cases, 
and by July 7, 1883, the disease was stamped out entirely, 
and not a case has originated in our city since that date. 
One case was brought here in 1884 and one in 1886. 

October 22, 1883, an ordinance to provide for the in- 
spection of soil, waste and drain pipes, and all other sani- 
tary plumbing was approved by our Mayor, which went 
into effect January 1, 1884. From 1830 to 1883, inclusive, 
a period of 54 years, scarlet fever had averaged 226 deaths, 
whilst for the past six years, 1884-1889, inclusive, the 
average has been 59 deaths. In 1830 the population was 
81,000, and there were 149 deaths; in 1889, population 
500,343, 71 deaths. Diphtheria for seven years prior to 
ordinance averaged 469 deaths; for the past six years, 
1884-1839, inclusive, the average has been 145 deaths. 
In fact all zymotic diseases have exhibited a marked 
diminution since the enactment and enforcement of the 
two good ordinances. 


YONKERS BUILDING ORDINANCE, 


THE following is the building ordinance of Yonkers, 
N. Y., adopted October 28, 1880: 


I. No wall, structure, building, part or parts thereof 
shall bereafter be built, constructed, altered or repaired 
in the city of Yonkers, except in conformity with the pro- 
visions of these regulations. 

II. Except as provided in section three of these regula- 
tions, all buildings hereafter erected in this city shall have 
all walls constructed of stone. brick, iron, or other hard 
incombustible material, properly bonded and solidly put 
together, with close joints ; and the walls of all buildings 
shall be built to a line and be carried up plumb and 
straight, and the several component parts of said building 
shall be built and constructed in such manner as is herein 
provided. 

III. Frame or wooden buildings may be erected in this 
city, provided that such frame or wooden buildings shall 
not exceed three stories in height, and shall not have a 
frontage of over 45 feet, and that at the time of the erec- 
tion of said frame or wooden buildings an open space of 
3 feet intervenes between the building so erected and the 
nearest adjacent building. 

IV. The basement walls of dwelling houses not over 
36 feet in height, and not over 25 feet in width, shall not 
be less than 12 inches thick if of brick. The other walls 
(not including foundation walls) shall not be less than 8 
inches thick: but no party wall shall be less than 12 


1890 


THE ENGINEERING AND BUILDING RECORD. 


———$——» 
— 


13 


inches thick. ‘The walls of dwelling houses over 36 feet 
in height, and not over 50 feet in height, shall not be less 
than 12 inches thick above the foundation walls, except 
the top story, the wail of which may be 8 inches. 

V. No wall of any building now erected or hereafter to 
be built or erected, shall be cut off below or altered, with- 
out permission so to do having been first obtained from 
the Inspector of Buildings. Every temporary support 
placed under any structure, wall, girder or beam, during 
the erection, finishing, alteration or repairing of any build- 
ing or structure, or any part thereof, shall be of sufficient 
strength to safely carry the load to be placed thereon. 
The walls of every building, during the erection or alter- 
ation, shall be strong!y braced from the beams of each 
story, until the building is inclosed, and the roof tier of 
beams shall be strongly braced to the beams of the story 
below until the floors in the said building are laid. 

VI. In no case shall the wall or walls of any building 
be carried up more than two stories in advance of any 
other wall except the front wall. 

VIT. In all buildings every floor shall be of sufficient 
strength in all its parts to bear safely upon every superfi- 
cial foot of its surface 75 pounds; and if used asa place 
of public assembly 120 pounds; and if used asa store, 
faetory, warehouse, or for any other manufacturing or com- 
mercial purpose, from 150 pounds and upwards; and 
every floor shall be of sufficient strength to bear safely the 
weights aforesaid, in addition to the weights of the mate- 
rials of which the floor is composed ; and every column, 
post or other vertical support shall be of sufficient strength 
to bear safely the weight of the portion of each and every 
floor depending upon it for support, in addition to the 
weight required as above to be supported safely upon said 
portions of said floor. 

VIII. The planking and sheathing of the roof of every 
building other than frame, erected or built as aforesaid, 
shall in no case be extended across the front, rear, side, 
end or party-wall thereof unless filled in between with 
brick and mortar level to the top of the beam, 

IX. No building already erected or hereafter to be 
built in said city shall be raised, altered or built upon in 
such manner, that were such building wholly built or 
constructed after the passage of this act, it would be in 
violation of any of the provisions of these regulations. 
Before any building shall be enlarged, raised, altered or 
built upon the same shall be first examined by the In- 
spector of Buildings to ascertain if the building or build- 
ings are in good and safe condition tobe enlarged, raised, 
altered or built upon, and no such building shall be en- 
larged, raised, altered or built upon until after such ex- 
amination shall have been made and a decision thereon 
rendered by the Inspector of Buildings ; and the decision 
of said inspector after such examination shall be made 
without delay. 

X. Before the erection, construction or alteration of any 
building or part of any building in the city of Yonkers is 
commenced, the owner or his agent or architect shall sub- 
mit to the Inspector of Buildings a detailed statement, in 
writing, of the specifications, and a fulland complete 
copy of the plans of such proposed work, which shall be 
accompanied with a statement in writing, giving the full 
name and residence (street and number) of the owner, or 
of each of the owners of said building or proposed build- 
ing. Such statement may be made by the agent or archi- 
tect of the person or persons hereinbefore required to 
make the same, said statement and detailed statement and 
copy of the plans shall be kept on file in the office of the 
Inspector of Buildings, and the erection, construction or 
alteration of said buildings, or any part thereof, shall not 
be commenced or proceeded with until said statements 
and plans shall have been so filed and approved by the 
Inspector of Buildings. Ordinary repairs may be made 
without notice to the Inspector, but such repairs shall not 
be construed to include the cutting away of any stone or 
brick wall, or any portion thereof, the removal or ¢utting 
of any beams or supports, or the removal, change or closing 
of any staircase. 

XI. The drainage and plumbing of all buildings, both 
public and private, hereafter erected ir the city of Yonkers, 
shall be erected in accordance with plans previously ap- 
proved in writing by the Board of Health or its authorized 
agent. Suitable drawings and descriptions of the said 
plumbing and drainage shall in each case be submitted and 
placed on file in the Health Department. 

XII. The Inspector of Buildings shall attend at his 
office each day between the hours of 11 o’clock A. M. and 
12 o'clock M. 

XIII. The Inspector shall keep a constant supervision 
of all buildings in the course of erection, and report in 
writing to the Mayor any violation of the law of the State 
or of any of these regulations, and the Mayor is authorized 
upon such report to take such legal proceedings as shall be 
necessary to enforce compliance with the law of the State 
and the regulations of the Common Council and of the 
Inspector of Buildings. 

XIV. Any person aggrieved at the decision of the 
Inspector of Buildings may appeal, in writing, to the 
Mayor, who shall decide the question involved, and report 
at the next meeting of the Common Council his action in 
the premises. And the Common Council shall have 
power to review the action of the Mayor, and may over- 
rule the same by a two-thirds vote. 

XV. The Inspector of Buildings shall examine all 
buildings deemed by him to be unsafe in any particular, or 
reported to him to be unsafe, and within 24 hours after 
such examination deliver duplicate reports of the condition 
ot said buildings, one to the Mayor and one tothe Common 
Council, by leaving the same with the City Clerk. 


XVI. Fire escapes shall be erected upon such buildings | 
whenever, and in such manner as shall be required by the 
Inspector of buildings, 

XVII. These regulations. shall take effect December 1, 


1889. | 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 

In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply endorsement. 


BAGULEY’S PIPE STOPPER. 


THIS device consists of a cast-iron disk, A, that can 
be tightly screwed to the end ofa pipe by nuts C C of the 
bolts D D attached to the malleable iron collar E, which 
may be clamped to the pipe above the bead of either end. 
B is a rubber gasket. Hub clamps have also the hooks 
H H, that catch the shoulder and are sufficient to hold it 
without bearing on the bead. Every cover plate hasa 
boss in the center, tapped to receive either a plug I ora 
stop-cock K. 
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This stopper is made in five sizes, 2 to 6 inch, and is 
specially designed to close waste and soil pipes, etc., for 
the application of a pressure test. It is claimed that it is 
easily applied, economical and durable, that it takes up so 
little room that it can be used in close places where there 
is very little clearance, etc., and that it has been tested to 
130 pounds steam pressure. 

This device has been patented by William Baguley, 
504 Park Avenue, New York City. 


IMPROVED STEAM AND HOT WATER 
RADIATOR. 
THE accompanying cut shows the latest modification 
of one of the A. A. Griffing Iron Company’s steam and 
hot water radiators recently brought out at 


their works, Jersey City, N.J., and called the ¢ 


‘** Bundy Defiance.” 

The special features of it are its adapta- 
tion for use under windows, in recesses, or 
wherever a low radiator is required, and 
also its compactness, giving a large surface 
in a limited space. In placing this radiator 
under windows, the window sill often serves 
as a top finish, or a marble slab resting on 
brackets over the radiator can be used. 

There are two sizes of ‘‘ Defiance’’ sections, 
8 by 13 and 11 by 18 inches, respectively, 
the first figure representing the width of the 
sections or radiators, while the last shows —__ 
the height. Its total height can beincreased ~~ 
when the radiator is set on legs, and herrea 
special feature is observed in the great va- SS 
riety of heights in which the legs are fur- | 
nished. They can be had %, 1, 1%, 2, 
2%, 3.3%. 4,4%, 5 and 5% inches high, 
so that the radiators can be furnished in 
different heights, varying by half inches, 
from 1334 to 23% inches. When no height -- 
is specified in ordering, the 1-inch legs are ~ 
always shipped. 

The larger section has 7 square feet of = 
heating surface, the smaller one 4, and in — 
either case each section increases the length | 
of the radiator 4 inches. All sections are 
interchangeabie, 
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NATIONAL CONVENTION OF BUILDING 
INSPECTORS. 


PURSUANT to general desire on the part of a large num- 
ber of the building inspectors of the United States, a con- 
vention is called to meet at the Grand Pacific Hotel in 
Chicago, on Wednesday, June 18, 1890, at 2 o'clock 
P. M., for the purpose of organizing a National Associa- 
tion of Building Inspectors, appointing committees, and 
mapping out our work, after which we will adjourn to meet 
at some future time and place to be at that time decided 
upon. A general invitation is extended to all inspectors 
of buildings in the United States, with an earnest de- 
sire that you be present at our initial meeting. 

Every city that has now, or contemplates having in the 
near future, building laws, should be represented. 

Committee of Inspectors of Buildings: J. M. Hazen, 
Minneapolis, Minn.; Gates A. Johnson, St. Paul, Minn.; 
George C. Whitlock, Omaha, Neb.; J]. M. Dunphy, Chi- 
cago, Ill; T. J. Brady, New York City; Arthur Bates, 
Milwaukee, Wis; E. W. Simpson, Detroit, Mich.; Frank 
Hi. Jackson, Denver, Col.; Emil G. Bueckert, Cincinnati, 
O.; Spencer B. Hopkins, Providence, R. I.; Roy Mc- 
Donald, Louisville, Ky.; L. W. Hanson, Portland, Me.: 
G. T. Woodward, Lowell, Mass.; J. Theodore Oster, 
Baltimore, Md.; John S. Damrell, Boston, Mass.; George 
Wharton, Philadelphia, Pean.; M. A. Lytel, St. Joseph, 


Mo. May 31, 1890. 


TRADE PUBLICATIONS. 
THE COMBINATION GAS MACHINE. 


AN attractive catalogue, entitled ‘‘ Light for Evening 
Hours,” just issued by the Detroit Heating and Light- 
ing Company, of Detroit, Mich., sets forth in a pleasing 
manner the advantages and claims to general recognition 
of the ‘‘Combination’ gas machine. The latter, as 
may be known, is intended for factory or other buildings, 
in city or country, of such extent as to warrant the estab- 
lishment of an independent lighting plant. The cata- 
logue contains illustrations of the machine itself, and of 
_ a number of buildings where it is said to be in successful 
operation. ‘The last two pages of the catalogue are de- 
_ voted to the Bolton hot-water boiler, made by the Com- 

pany, a sectional perspective and general descriptive par- 

ticulars being given. 


PUBLICATIONS RECEIVED. 


FirtH ANNuAL REPORT OF THE STATE BoaRD oF HEALTH STATE OF 
Maing; for the fiscal year ending December 31, 1890; PP. 304. 


Firtu BrgNntAL Report oF THE Boarp or HR&ALTH, OF THE STATE 
oF lowA; for the Fiscal Period ending Juce 30, 1889; pp. 276. 


EIGHTEENTH ANNUAL REpoORT OF THE LocAL GovERNMKNT Boarp: 
1888-85; Supplement, Containing the Report of the Medical 
Officers; pp. 524; London; [Government publication] 1889. 


REPORTS OF THE COMMITTEE OF OnE HUNDRED ON STREET PAVING, 
AND OF Mr. Copy Stacey, ConsuLttinG ENGINEER, ON SEWER- 
AGE AND DRrainaGg; City of Dayton, O; [F. M. Turner, City 
Civil Engineer] pp. 45. 


| TWENTIETH ANNUAL REPORT OF THE TRUSTEES OF THE DAYTON 
La Aas Works; for the year ending December 31, 1889; 
PP. 50. 
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CONTRACTING 


fa 


TICONTRACIING 
INTELLIGENCE 


Persons who make any use of the information they 
find in these columns we trust will not cmit to mention 
THE ENGINEERING & BuiLpiNG Recorp as the source 


Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.’ Jn formation of importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid Sor. 


For works for which proposals are requested see also 
the ‘* Proposal Columns,”’ pages i-i1-x-15. 
a net 


WATER. 
For Additional Water Items see Proposal Columns. 


SANTA ANA, CAL. — City Clerk Edward 
Tedtord writes: ‘‘ The Board of Trustees of 
this city advertised for plaps and specifica- 
tions for water-works. They accepted plans 
and specification for a stand- pipe system May 
23, the system not to cost over $50,000. Now 
they will call an election to vote bonds, and 
if the bonds are carried will be ready to ac- 
cept bids on the plans and specifications they 
have adopted. We will know in about six 
weeks.” 


RICHMOND, Ky.—City Clerk J. E. Green- 
leaf writes: ‘‘ We have signed contract with 
Richmond Water-Works Company to build 
and operate a system of water-works. Work 
to begin within 60 days from May 7, and to 
be completed within 12 months from that 
date.” 


RocHEsTER, N. Y.—J. Nelson Tubbs, 
Chief Engineer, writes: ‘‘It is pretty well 
settled that an additional supply of 15,000,- 
000,000 gallons per day from Hemlock and 
Canadice lakes will be provided in the near 
future. Actual work will not probably be 
commenced until r89t. The cost will be 
nearly $2,000,000.” 


HuMBOLDT, NEB.—City Clerk E. W. El- 
well writes: ‘‘There is some talk of establish- 
ing water-works in our city, but as yet have 
taken no steps in regard to the matter further 
than to have plans, specifications and esti- 
mate drawn; we have not received them from 
the engineer yet. Do not know what the re- 
sult will be till after the election.” 


Owosso, MicH.—The City Clerk here 
writes: ‘‘ June gth we vote to bond the city 
for $20,000, run 20 years at § percent., to 
complete our water-works already begun.” 


WALTHOWVILLE, GA.—The Town Clerk 
at this place contradicts the published report 
that water-works were to be established. 


HINTON, W. VA.—Recorder J. T. Hoffman 
writes: ‘‘ The Hinton Water-Works Company 
has been granted a charter with a capital 
stock of $50,000 and a privilege of increase. 
The stoek is on the market, and being taken 
up rapidly. A contract has been submitted 
by the town of Hinton to this company for 
approval on go days. The company will 
pump the water from the Greenbrier River 
into a reservoir on the side hill at 100 feet 
elevation. It is the desire of the town to 
have the work in as soon as possible.” 


SHELTON, WASH.—This place is to have a 
system of water-works. 


FALLS OF RouGH, Ky.—Town Clerk L. 
Green writes: ‘' There has not been any- 
thing done yet towards establishing water- 
works here, and I hardly think will be very 
soon.” 


BROOKLYN, N. Y.—The Aldermanic Com- 
mittee on Water and Drainage has decided to 
report to the Board for adoption the budget 
for tbe Water Department proper during the 
year ending April 30. 1891. ‘he total amount 
is $762, 368. 


ANTWERP, N. Y.—The citizens of this vil- 
lage, at the special election May 29, voted in 
favor of appropriating the sum of $10,000 for 
putting in a system of water-works. The 
Water Commissioners will at once perfect 
plans for putting in the works. 


A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


SALT LAKE City, UTAH.—A proposition 
trom the Utah Water Company to purchase 
the water-works plant now owned by the city 
has been presented to the City Council and 
referred to the Committee on Water-Works. 


ZANESVILLE, O.—The City Council, May 
26, passed a resolution declaring it necessary 
to issue bonds to the amount of $50,000 for 
the improvemement of the water-works of the 
city by the laying of a 30-inch pipe from the 
reservoir to the foot of Market street, to sup- 
ply the heart of the city with more water. 


MARBLEHEAD, Mass.—The following pro- 
posals for laying cast-iron water pipes, rock 
excavation, etc., were opened April 29, by 
the Marblehead Water Board. F. L. Fuller, 
Engineer: 

J. Erwin Hillpot, 1719 Sydenham Street, 
Philadelphia, $21,586.26; John C. Coates, 31 
Exchange Street, Boston, $25,670.82; E Eu- 
gene Eglee, Flushing, N. Y., $26,816.48; N. 
J. Dean, 10 South Street, Salem, $27,393.58; 
Gore, Little & Co., Cambridgeport, $27,- 
705.59; Frederick E. Show, Providence, R. 
I., $27,869.87; Geo. W. Mantle, New York, 
$29,064.87; J. T. Langford, Boston, $29,- 
364.75; J. J. Newman, Providence, R. I., 
$30,431.50; T. William Harris & Co., New 
York, $31,764.18; F. D. Mayo, Lynn, $33,- 
610.83; Ferris & Halliday, Jersey City, N. J., 
$35,068-66; Dennis O’Connell, Dorchester, 
$35,103.39. The contract was awarded to 
N.J. Dean, Salem Mass. 


LEBANON, O.—Charles B. Stevens, of this 
place, proposes to supply the town with water 
on the franchise plan. His proposition pro- 
vides for six miles and a half of cast-iron pipe, 
two horizontal duplex compound engines, and 
the town to rent 65 hydrants for a period of 
30 years, at an annual rental of $3,250. 


BENTONVILLE, ARK. — Mayor W. D. 
Mauck writes: ‘‘ The matter of water-works 
has been postponed until October.” 


NORRISTOWN, Pa —The managers of the 
Pottstown Gas and Water Company has 
awarded the contracts for their new reservoir 
above town, with pumping station, water 
mains, etc., which will cost about $125,000. 
There were eight bidders for the reservoir, 
seven for the pipe laying and for the pumping 
machinery. The contract for laying over 
three miles of water mains was’ awarded to 
Howard E. Ahrens, of Reading. The reser- 
voir and pumping station contracts were de- 
ferred for the present. ‘he company has 
awarded the contract for manufacturing I,500 
tons 20, 24 and 30-inch iron pipe for the 
water mains to the Mellert Foundry and Ma- 
chine Company, of Reading. 


CLEVELAND, O.—It is proposed to extend 
the water-works tunnel two miles further un- 
der the Lake. Address City Engineer Force 
for particulars. 


Woopstown, N. J.—The people of this 
place will soon vote on the question of estab- 
lishing a system of water-works. 


TRENTON, TENN.—Mayor Oppenheimer 
writes: ‘* We voted May 29 to build a system 
of water-works, the cost not to exceed §20,- 
000. 


Lynn, MAss.—The Common Council has 
allowed an appropriation of 75,000 to be used 
in the Water-works Department. 


LoweLL, Mass.— Among the improve- 
ments proposed for the water-works system 
at this place are a filtering plant and new 
pumping engines. ‘The estimated cost of the 
engines is $40,000. City Engineer Evans 
can furnish information. 


MouHAWK, N. Y.—Proposals will soon be 
wanted for the construction of a system of 
water-works at this place. For details ad- 
dress Valentine Brown, Chairman Water- 
works Committee. 


Wosurn, Mass.—The City Council has 
voted to recommend the construction of an- 
other supply main to the reservoir, at an esti- 
mated cost of $0,000. 


DAVENPORT, Ilowa.—The water company 
has decided to put in a filtration plant of 
six million gallon daily capacity. The 
issuance of bonds to cover this expenditure 
and for an extension of mains is under con- 
sideration. 


NEws DSBPARTMENT 


HAMBURG, N. Y.—Extension and improve- 
ments will be made to the plant of the Ham- 
burg Water and Electric Light Company at 
this place. 


CALVERT, TEX.—The water mains at this 
place are to be extended. For particulars 
address L. IT. Fuller, Water-works Superin- 
tendent. 


HUNTINGTON, IND.—John W. Hill, C. E., 
of Cincinnati, O., has been engaged to pre- 
pare plans, etc., and to superintend the con- 
struction of a system of water-works at this 
place. 


CIRCLEVILLE, O.—Enxtensions will be nade 
to the water mains of this place. 


Oconto, Wis.—This place is to have a 
system of water-works at an estimated cost of 
$125,000. H. J. Hilbert, C. E., of Milwau- 
kee, Wis., can furnish details. 


XENIA, O.—An extension to the water 
mains will undoubtedly be made the coming 
season. The superintendent of the water- 
works is G, F. Cooper. 


St. MARYS, O.—This place is to have a 
system of water-works. For particulars ad- 
dress John W. Hill, C. E., Cincinnati, O. 


OsHKOSH, WIS.—The water-works system 
at this pease is to be remodeled. John W. 
Hill, of Cincinnati, O., is preparing the 
plans. 


DENVER, Co_L.— The Denver Water-Works 
Company has awarded a contract for two I5,- 
000,000 gallon triple expansion pumping en- 
gines to E. P. Allis & Co.. of Milwaukee, at 
a cost of $170,000. 


BeL AiR, Mp.— The contract for the con- 
struction of a system of water-works at this 
place, has been awarded to James H. Harlow 
& Co., of Pittsburg, Pa. 


MILLVALE, PA.—James H. Harlow & Co., 
of Pittsburg, Pa., have been awarded the cen- 
tract for constructing a system of water-works 
at this place. 


WATER-WorRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: St. Paul, Minn.; Brooklyn, N. Y.; 
Columbus, O.; Waycross, Ga.; New Rochelle, 
N. Y.; Ogden, Utah; Denver, Col.; Bing- 
hamton, N. Y¥.; Cedar Rapids, lowa; Ne- 
braska City, Neb.; East Liverpool, O.; Ot- 
tawa; Fargo, N. Dak.; St. Louis, Mo.; 
Providence, R. I.; Milwaukee, Wis. 


SEWERAGE. 
For Additional Sewerage items see Proposal Columns 


DayTON, O.—At a meeting of the City 
Council, the resolution declaring it necessary 
to sewer the city was reconsidered and referred 
to the Committee on Drains and Sewers, 


BRUNSWICK, GA,—An election will be held 
here June 7, on the question of issuing $300, - 
ooo sewerage bonds. 


CLINTON, IowA.—The City Engineer is 
preparing plans, etc., for the construction of 
numerous stoneware sewer-pipe extensions. 


Port Huron, MicH.—Numerous tile 
sewers are to be constructed at this place. 
Address Alderman O'Sullivan, the Chairman 
of the Sewer Committee, as above. 


NorRISTOWN, PA.—Sewer mains are to be 
constructed in numerous streets of this city. 
Address the City Clerk, as above. 


WILLIAMSPORT, Pa.—A bill has passed the 
City Council which authorizes the Highway 
and Sewer Committee to employ Carroll Philip 
Bassett, C. E., to prepare plans, specifica- 
tions, etc., for a system of sewers and appur- 
tenances for this place. For particulars, ad- 
dress Mayor Keller, as above. 


Boston, MAss.—Our correspondent writes: 
‘Referring to the proposals for building Sec- 
tions A and B, Metropolitan Sewer, Henry C. 
Ayer, Chester, Pa., has been notified that his 
bid has been accepted and to comply with the 
conditions of the contract by filing bonds, 
etc., but no award will be made until said 
bonds are accepted by the Board of Commis- 
sioners. This matter will probably rest as it 
is.until the meeting of the Board on Saturday 
next,” 


_ ORANGE, Mass.—The contract for build- 
ing the new sewer system at this place, has 
been awarded to Lucian A. Taylor, of Bos- 
ton, for $62,954. 


SPRINGFIELD, MO.—On May 27, the citi- 
zens of this place voted in favor of issuing 
bonds in the sum of $150,000 for construct- 
ing a separate sewerage system. The plans, 
which were furnished by George E. Waring, 
call for over 19 miles of mains. 


Troy, N. Y.—Numerous sewer extensions 
have been ordered by the Public Improve- 
ment Commission. Commissioner Thomp- 
son can furnish information. 


% 

WILMINGTON, Del.—The Directors of the 
Street and Sewer Department, have voted the 
sum of $27,000 for continuing work on the 
intercepting sewer branches. President Farra 
can give details. 


KINGSTON, JAMAICA.—The Legislature of 
the Island of Jamaica has adopted Colonel 
Waring’s plans for the sewerage of Kingston, 
and the work is to be carried out by Messrs. 
Waring, Chapman & Farquhar, of Newport, 
R. I., in preparation for the International 
Exposition to be held in Kingston in 1891. 


Co_LuMBusS, O.—The Board of Public Works 
of this city has engaged Col, George E. War- 
ing as consulting engineer to revise the plans 
for an intercepting sewer for that city, and to 
report On a general scheme of interior sewer- 
age. 

Boston, MAss.—The following proposals 
for the construction of Section A, main sewer, 
were opened May 28 by the Metropolitan 
Sewerage Commission: Edward F. Brigham, 
Cambridge, $90.835; Moulton Mahoney 
‘frumbull, Lawrence, $89,862.50; John Cav- 
anagh & Co., Boston, $87,565; William H. 
Ward, Lowell, $84,990; Harry P. Nawn, Bos- 
ton, $81,470; Perkins & White, Boston, $81,- 
435; Everson & Liddle, Yonkers, N. Y.. $72,- 
273.75; National Construction Company, Bos- 
ton, $70,681; Orrin P. Roberts, Cambridge, 
$65,794.25; Charles Linnehan, Cambridge- 
port, $64,083.75; Henry C. Eyre, Chester, 
Pa., $63,150. 


Boston, Mass.—The following proposals 
for the construction of Section B, main sewer, 
Boston and Brookline, were opened May 28 
by the Metropolitan Sewerage Commission : 
Henry C. Eyre, Chester, Pa., $41,745; Oriin 
P. Roberts, Cambridge, Mass., $47,928.45; 
Everson & Liddle, Yonkers, N. Y., $50.950,- 
25; Naticnal Construction Company, Boston, 
$51,640.50; Edw. F. Brigham, Cambridge. 
Mass., $54,813.75; William H. Ward, Lowell, 
Mass., $60,609. 


SPRINGFIELD, Mo.—The citizens of this 
place, on May 27, voted on a proposition to 
issue $150,000 bonds for constructing a sepa- 
rate sewerage system, according to the plans 
of George E. Waring, with about 19 miles of 
mains. The proposition was carried. 


NorTH TONAWANDA, N. Y.—The follow- 
ing bids for the construction of about six 
miles of sewers were received by T. E. War- 
ner, Village Clerk, May 19: E. H. Rogers, 
Jr., Tonawanda, $110,935.15; J. M. Smith, 
Buffalo, $101,762.60; Franklin & Olson, 
Buffalo, $90,919.30; A. D. McConnell, 
Buffalo, $71,471.77; McGregor & Green, 
Buffalo, $67,601.99; George B. Allen, Buffalo, 
$64,953. The contract was awarded to A. 
McConnell at $71,471.77. 


PARKERSBURG, W. VA. — J. 
Farrow, City Engineer, writes: ~ Our 
city expects to lay 23 or 3 miles of 
sewers and 40,000 yards of brick pavement. 
which will be let, as soon as I can complete 
profiles, plans, etc.” 


RRIDGES AND IRON STRUCTU RES. 


For Additional Bridge items see Proposal Columns. 

MILWAUKEE, WIs.—Contract for super 
structure for Michigan Street draw-bridge has 
been awarded to the Milwaukee Bridge a? 
Iron Works, at $14.955. 


WHEELING, W. VA.—Plans for the oS 
Street bridge are to be prepared by F. YU: 
Dodge. Estimated cost of the structure, 
$g0, 000. 

BIRMINGHAM, ALA.—Reports say tha ae 
city will again advertise for bids for building 
the 21st Street bridge. 


S. A. 
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Forr WortH, Tex.—It is proposed to 
take immediate steps towards repairing the 
damaged bridge over the Trinity River, at 
Main Street. Mayor Fraser can furnish in- 
formation. 


ST. Louis, Mo.—The Skinka Construction 
Company, which received the contract for the 
masonry on the new bridge to be built over 
the River des Peres, at Broadway, has failed 
to comply witb the terms of the contract, and 
will forfeit the contract. The estimated cost 
of the work was about $16,000. The work 
will probably be readvertised. 


CLEVELAND, O.—City Engineer Force will 
make an effort to secure two or three new 
bridges over the river as soon as possible. 
One of the smaller bridges has already been 
pronounced unsafe. 


YoOrK, CANADA.—The Dominion Parlia- 
ment has appropriated $30,000 towards the 
construction of an iron bridge over the 
Grand River, at this place. 


TERRE HAvTE, IND.—The following bids 
for the construction of a wooden viaduct were 
received by George H. Simpson, Engineer, 
May 30: Lafayette Bridge Co., Lafayette, 
Ind., $4,489.15; Pittsburg Bridge Co., Pitts- 


burg, Pa., $6,200; Missouri Bridge Co., 
Leavenworth, Kan., $5.249; Wrought Iron 
Bridge Co., Canton, O., $5,902; R. C. 


Thompson & Co., Terre Haute, Ind., $5,593. 


CHEYENNE, Wyo.—Frank Dana, City 
Clerk, writes: ‘'Our viaduct contract has 
not been let yet, but will be shortly.” 


CHICAGO, ILL,—The following bids for the 
erection of a swing bridge at Northwestern 
Avenue were received by the City Engineer, 
May 25: King Iron and Bridge Co., $14,950: 
Chicago Bridge and Iron Works, $14,115; 
Schaler & Shinglaw, $14,930; Bruder & Sei- 
fert, $14,000; Lane Bridge and Iron Works, 
$17.387; Wrought Iron Bridge Co., $15,- 
644. 

MINNEAPOLIS, MINN —The County Com- 
missioners have received bids for the sut- 
structure of the Cedar Avenue bridge as fol- 
lows: Ring & Tobin, $18,626.99; E. F. Com- 
stock & Co., $18,399.42; W. D. Van Norman, 
$15,966.55; Minnesota Lake Stone Company, 
$17,879.61. A bid by R. M. Douglas & Co. 
was withdrawn, because of its excess over 
other bids. 

The following bids for the iron work of the 
bridge were received. Wisconsin Iron and 

Bridge Company, $15.246: S. M. Hewitt, 
$14,974; King Iron Bridge Company, $15,- 
764; Wrought Iron Bridge Company, $15,- 
200; Clinton Bridge Company, $15,465; Olaff 


Hoff, $16,100; Chicago Bridge and Iron: 


Company, $15,645; A. Y. Bayne & Co., $15,- 
520; Milwaukee Bridge and Iron Company, 
$15,300. 

BALTIMORE, MD.—A bill to appropriate 
$80.455 for the completion of the Light Street 
bridge, has been favorably reported to the 
City Council. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Cincinnati, O,; Col- 
umbus, O.; Trenton, N. J.; Reading, Pa.; 
Lamar’s Mill, Ga.; Mitchell, Iak.; Boston, 
Mass.; Lynchburg, Va.; Oil City, Pa.; 
Eureka, Col.; Alder Point, Cal. 


NEW DEPOTS. 


ROCKVILLE, CONN.—A new depot is to be - 


erected at this place by the New York and 
New England Railroad Co. 


HAVELOCK, NEB.—A depot, together with 
shops, etc., will be erected here at an estimated 
cost of $300, 000. 


STREET-WORK AND PAVING. 


CLINTON, lowaA.—The City Council bas 
instructed the City Engineer to prepare plans, 
specifications and estimates for about 20,000 
square yards of vitrified brick or cypress block 
Eerenent: to be contracted for, for Fourth 

treet. 


GLOUCESTER, MAsSs.—The sum of $10,000 
has been appropriated by the City Council for 
paving East Main Street. 


Lima, O.—The officials ot this place have 
authorized the improvement of numerous 
streets, Details can be had by addressing 
J. V. Smiley, as above. 


Lynn, MAS3.—The sum of $125,000 has 
been appropriated by the Common Council 
for street improvements. 
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LYNDHURST, N. J.—The Union Township 
Committee has issued a call for an election on 
June 10, to decide whether the town shoulda 
be bonded for $42,500, the money to be used 
for macadamizing streets. 


ELIZABETH, N. J.—The paving of numer- 
ous streets of this city is being agitated. Par- 
ticulars can be had by addressing Mayor Ran- 
kin, as above. 


Newport, Ky.—The property owners on 
Tenth Street propose to have the street im- 
proved by grading, paving, etc. 


Troy, N. Y.—The Public Improvement 
Commission is making efforts to establish a 
boulevard in this city. For details address 
Commissioner Murry, of the Commission, as 


above. 


TIFFIN, O.—Considerable paving is to be 
done at this place. For particulars address 
John McCartney, Chairman of the Street Com- 
mittee, as above. 


VALPARAISO, IND.—A_ stone highway, 11 
miles in length, 1s to be constructed from this 
place to Chesterton. It is to be 20 feet wide 
and 14 inches deep. Address Jerome Carter, 
as above, for particulars. 


READERS of THE ENG) NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 


GAS AND ELECTRIC-LIGHIING. 


Gorpon, Pa.—This place is to have elec- 
tric lights, at an estimated outlay of $10,000. 
Hon. D. D. Phillips can furnish particulars. 


WASHINGTON, D. C.—A charter has been 
granted the Volta Electric Light and Power 
Company, for the purpose of introducing and 
supplying light and motive power for private 
dwellings, mercantile establishments and 
Street vehicles. The secretary is H. K. 
Simpson. 


FREDONIA, N. Y.—The question of estab- 
lishing an electric lighting plant here, to cost, 
estimated, $10,000, is to be settled at a public 
election to be held ut an early day. 


RUTLAND, VT.—The electric light com- 
pany of this place is to increase its plant. 


HUNTINGTON, ARK. — The Huntington 
Cotton Company ot this place will establish 
a 750 incandescent isolated electric light 
plant. 


ST. JosEpH, Mo.—This place is to have 
electric lights; $500,000 is to be invested. 
Address O. M. Spence, as above, 


PENN YAN, N. Y. — This place has ap- 
propriated the sum of $1,500 for electric 
lighting purposes. 


GRAFTON, W. Va.—The Globe Contract 
Company has closed a contract with the 
Grafton Electric Light, Heat and Power 
Company of this city, consisting of 25 arc lights 
and 500 incandescent plant, installed com- 
plete for the sum of $11,000. 


DENVER, CoL — The Portable Electric 
Light and Power Company has been incor- 
porated at this place. Capital stock, $1,500,- 
ooo. Henry R. Wolcott can be addressed. 


BRUNSWICK, Ga.—It is probable that an 
electric lighting plant will be erected at this 
place by the Brunswick Light and Water 
Company. 


ANDERSON, S. C.— The Anderson Electric 
Light and Power Company has been incor- 
porated here with a capital stock of $10,000. 
John F. Roddy, of Rock Hill, can furnish 
particulars. 


ALBANY, N. Y.—The Erie and Niagara 
Electric Light Company has been _incor- 
porated here. Capital stock, $30,000. 


MepINA, N. Y.—The Syracuse Electric 
Construction Co. has been awarded the con- 
tract for lighting this village with 41 electric 
lights, which will be operated until midnight, 
at a cost of $60 per light. The work of put- 
ting in the plant will begin at once. 


an electric plant. 


| 
ROCKFORD, MICH.—This town will have i 


HOLYOKE, MAss.—The Holyoke Electric 
Light Company will establish a plant here to 
cost $10,000. Address F. A. Wyman, presi- 
dent, as above. 


COLUMBUS, O.— The Board of Public 
Works will take steps to secure a new service 
for lighting the city. 


BLACKsBuRG, S. C.—The Blacksburg Land 
apd Improvement Co, will erect an electric 
light plant here. 


ATLANTIC City, N. J, The following pro- 
posals for gas and electric street lighting 
were opened at a recent meeting cf the City 
Council: Atlantic City Gas and Water Com- 
pany will light Atlantic, Arctic and Pacific 
Avenues, each with 23 arc lights or more, at 
the rate of $91.25 per lamp for the year; 
Thomas Grimwood will light Atlantic Avenue 
with arc lights for $164.25 per light per year, 
and Pacificand Arctic Avenues for $142.35 per 
light per year. For furnishing the gas lights 
the only bid was from the Atlantic City Gas 
and Water Company, agreeing to furnish the 
lights for $18 per light per year. The contract 
for both the gas and electric lighting was 
awarded to the Atlantic City Gas and Water 
Company. 


CuIcaco, ILL.—The Fort Dearborn Light 
and Power Company has been incorporated 
here. Capital stock, 25,000. Incorporators, 
A. L. Baker, E. F. Bunyan, and others. 


Yazoo, Miss.—City Clerk E. J. Pomsine, 
writes: ‘‘ he chairman of Committee on Street 
Lighting, Mr. Charles A. Collins, has been 
instructed by the Board of Mayor and Alder- 
men of Yazoo City, to correspond with differ- 
ent electric light companies, to ascertain 
probable cost of lighting the city with arc 
lamps, and no doubt that a proposition for 
water-works to be run in connection with the 
lights would be favorably entertained.” 


CHICAGO, ILL.—The Worrall Electric Con- 
struction Company has been incorporated here, 
with a capital stock of $500,000, to construct 
and maintain electric plants. Incorporatore, 
E, Gaylord, M. J. Frost and C. Y. White. 


ELECTRIC RAILWAYS.—New electric rail- 
ways will be established, and improvements 
will be made to those already built. at the 
following places: Beatrice, Neb,; Flushing, 
N. Y.; Milford, Mass.; Hopedale, Mass.; 
Holyoke, Mass.; Newburyport, Mass. 


GOVERNMENT WORK. 
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WASHINGTON, D. C.—The following pro- 
posals for the work named were opened on 
the given dates by the Supervising Architect 
of the Treasury Department: 

Fort Smith, Ark.—Iron vault doors for the 
United States Court House and Post Office at 
this place, opened June 3. Bidders: National 
Safe and Lock Company, $345; Mosler Bank 
Safe Company, $525; Hall’s Safe and Lock 
Company, $570. 

Denver, Col.—Brick and terra cotta floor 
arches, wall furring, partitions, column cov- 
ering, etc., forthe United States Court House 
aod Post Office at this place, opened May 31. 
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Bidders: Wright Fire-Proof Company, Chi- 
cago, IIl., $20,786.60; Thomas P, Lee, Chi- 
cago, Ill., $16,064; Pioneer Fire-Proof Con- 
struction Co., Chicago, IIll., 21,000: Tobias 
Johnson, $31,833. 


"INDUSTRIAL. 


PHILADELPHIA, Pa.—The Board of Port 
Wardens is considering the question of ex- 
tensions to Pier 30, of the Philadelphia Ware- 
housing and Cold Storage Company. 


XENIA, O.—A brick rope walk, to cost over 
$50,000, will be built here. Eli Millen and 
Judge E. Munger are interested. 


_———_[_£_[=[=[__—=nH=—sS | 
PROPOSALS. 


(Continued from page x.) 


Notice to Contractors. 


GEALED PROPOSALS WILL BE RECBIVED 

by the Board of Directors of the North Hud- 
son Driving Park Association, at their o®ce, No. 
113 Hudson Street, HOBOKEN. N. J., until 7.30 
P. M., June 12, for GRADING the infield of the 
Guttenberg Race Track at North Bergen, N. J. 
Plans and specifications can be seen, and all in- 
formation obtained at the office of Messrs. 
BEYER & MCcCANN, Civil Engineers and 
Architects, Hudson Place, Hoboken. r 
ee 


JUNE 4, 1890. 
GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architec 
Treasury Department, Washi en, D.C., unti 
2 o'clock P.M. on the 28th day o: une, 189e, for all 
the LABOR MA uired in 
the erection and completion of the U. 
House and Post-O 
KANA, ARK.-TEX. (heating apparatus and ap- 


g00. 
The Department will reject all bids received 
after the time fixed for opening the same; also, 
bids which do not comply pleas A with all the 
requirements of this invitation. Proposals must 
be sealed and indorsed ‘Proposal for the erec- 
tion and completion (except heating apparatus 
and approaches) of the U. S. Court-House and 
Post-Office building at Texarkana, Ark.-Tex.,” 
and addressed to JAS. H. WINDRIM, Supervis- 
ing Architect. 2 


SEWERS, St. Paul, Minn.—Proposals are wanted 
until June 9, for constructing sewers in certain streets 
at this place. Address J. T. Kerker, Clerk Board of 
Public Works, as above. 


SEWERS, Nebraska City, aE ent are 
wanted until June 20, forthe construction of a vitrified 
cr) pipe sewer. Address A. F. Mines, City Engineer, 
as above. 


MACADAMIZING, Westminster. Md.—Proposals 
are wanted, no date specified, for macadamuing about 
aye miles of roads. Address F.K. New, Mayor, as 
a ve, 


ROADS, Elizabeth, N. J.—Proposals are wanted 
until June 19, for the improvement of certain roads in 
this vicinity. Address F. A. Duoham, County Engi- 
neer, as above. — 


PAVING, Columbus, O —Proposals are wanted 
until June x11, for improving certain streets by grad- 
ing, paving, etc., Address F. M. Seuter, Clerk Board 
of Public Works, as above. 


SEWERS, Columbus, else are wanted 
until June 11, for constructiog bnck and pipe sewers. 
Address Board of Public Works, as above. 


PIER, New York City.—Proposals are wanted uatil 
June 20, for the construction of numerous piers. Ad- 
hee the Department of Docks, Pier A, N. R., as 
above. 


ELECTRIC LIGHTING, Milwaukee, Wis.—Pro- 
posals are wanted until July 1, for furnishing, erecting 
aod maintaining 300 or more e.ectric lights, for a term 
of 3 years. Address Fred. F. Wilde, Deputy Comp- 
troiler, as above. 


SCHOOL, Peru, Ind.—Proposals are wanted uatil 
June 17, for the erection of a brick school building at 
this p'ace. nares C. E. Emsviler, Secretary School 

, as above. 


PAVING, ETC., Des Moiaes, Ilowa.—Proposals are 
wanted until june 18, for paving certain streets, Ad- 
dress the Board of Public Works, as above. 


PUMPING MACHINERY, East Liverpool, O.— 
Proposal, are wanted unti! June a5, for furnishing ad- 
ditional pumping machinery. Address Liver- 
pool Water-Works, as above. 


BRIDGE, Mitchell, Dak.—Proposals are wanted 
untal ae , for erecting a bridge at this place. Ad- 
dress R. cbinsos. aa above: 


PAVING, Bradford, Pa.—Proposals are wanted 
until June 16, for paving certaia streets at this place 
with vitrified brick. Address James A. Lindsey, City 
Clerk, as above. 


BRIDGE, Pembina, N. Dak.—Proposals are wanted 
until July 8, for the erection of a bridge over the 
Tongue at this place. Address Mr. Kabernagle Au- 
d tor, as above. 


STREET WORK, Springfield, O.—Proposals are 


waoted until June 26, for paving with brick or asphalt 
certain streets at this place. Address W. H. Lion, 
City Engineer, as above. 

BRIDGE, Pennnigton, N. J.— Proposals are 


wanted until June 13, for che erection of a high truss 

wrought iron bridge over Jacobs Creek, on the road 

leading from Pennington to Titusviile. Address John 
, as above. 
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BRIDGE, Forsyth, Ga.—Proposals are wanted until 
june 17, for the construction of a bridge over the 

owaliga River, at Lamar’s Mill. Address J. A. 
Daniel, as above. 


@ 

SEWERS, Bioghamton, N. Y.-— Proposals are 
wanted until June 16, for constructing sewers, drains, 
etc., in certain streets at this place. Address W. J. 
Flanigan, City Clerk, as above. 


LIGHTING, Camden, N. J.—Proposals are wanted 
until June 23, for lighting the streets of this city for a 
term of three years. Address City Clerk, as above. 


WATER WORKS, Fargo, Dak.—Proposals are 
wanted until July 7, for constructing a complete sys- 
tem of water works at this place. Address A. O. Ru- 
pert, City Auditor, as above. 


SEWERS, Cedar Rapids, Iowa.—Proposals are 
wanted until June 16, for constructing sewers at this 
place. ddress A. St. Clair Smith, Chairman Com- 
mittee on Sewers, as above. 


STREET WORK, New York City.—Pro Is 
are wanted until July 1, for the improvement of cer- 
tain streets. Address the Departmentof Public Works, 
as above. 


GULLY WELLS, Quebec.—Proposals are wanted 
until June rr, for the construction of certain gully 
wells. Address W. D. Baillairge, Assistant City En- 
gineer, as above. 


STREET WORK, Cleveland, O.—Proposals are 
wanted until June rz, for the improvement of certain 
streets. Address C. G. Force, City Civil Engineer, 
as above. 


PUMPING PLANT, Ottawa, Ont.— Proposals are 
wanted until June a7, for furnishing the pumping plant 
at the Kingston Dry Dock. Address A. Gobeil, Sec- 
retary Department of Public Works, as above. 


WATER MAINS, ETC., Carthage, I11.—Propo- 
sals are wanted, no date specified, for 4,000 feet addi- 
tional water mains and ten fire hydrants. Address S. 
W. Merrill, City Clerk, as above. 


SEWERS, St. Paul, Minn.—Proposals are wanted 
until June 12, for constructing sewers in certain streets 
at this place. Address J. T. Kerker, Clerk Board of 
Public Works, as above. 


DREDGING, Brooklyn,N. Y.—Proposals are wanted 
until July 2, for dredging at tea Yard at this place. 
Address N. H. Farquhar, Navy Yard, as above. 


BRIDGES, Oil City, Pa.—County Commissioners 
of Venango Co., Pa. (office at Franklin), invite pro- 
posals, upto June rq, for four single-span iron bridges, 
64, 57, 42 and 36-foot span = Also, up to June 18, they 
invite proposals for stone abutments for each of said 
four bridges. 


— 


Building [ntelligence. 


NEW YORK. 


228 Rivington st, br and stone flat; cost, 
$18,000; o, J Korn; a, AI Tinkle. 

323 e roth st, br and stone flat; cost, $24,- 
ooo; o, H F Ayers; a, B F Lowe, 

g Washington pl, br, iron and stone ware- 
house; cost, $40,000; 0, L and S Sachs; a, 
R Berger; m, Deeves & Bro; c, J F Moore. 

457 w 17th st, br flat; cost, $20,000; 0, J 
M Curley; a, F Jenth. 

8th av, n w cor 28th st, br flat; cost, $15,; 
ooo; lessee, A Leary; a, J W Cohn; m, J T 
Brady; c, Hayes & Hassels. 

8th av, ws, 18.3 n 28th st, br flat; cost, 
$12,000; lessee, P Vollmer; a, m and c, same 
as above. ‘ 

g6th st, ss 36 w Lexington av, 4 brand 
stone flats; cost, $75,000 all; o, F J Schnugg; 
a, L Entzer, Jr. 

S s 115th st, 94 w AvA, 5 brand stone 
flats; cost, $18,000 each; 0, M Coogan; a, 
Cleverdon & Putzel. 

Ist av, nm w cor goth st, 2 br flats; cost, 
$53,000 all; o, T J Jenkins; a, J Henderson. 


3414-18-20 w 76th st, 3 br and stone dwells; 
cost, $18,000 each; 0, E J Nellis; a, R S 
Townsend. 

316 w 76th st, br, stone and terra cotta 
dwell; cost, $18,000; 0, H A Van Lieu; a, 
R S Townsend. 

322 w 76th st, br, stone and terra cotta 
dwell; cost, $18,000; 0, A Shiland, Jr; a, R 
S Townsend. . 

N s 120th st, 150 w 8th av, 2 stone flats; 
cost, $20,000 each; o, Annette Shannon; a, 
J C Burne. 


Convent av, n w cor 143d st, 5 br and stone 
dwells; cost, $17,500 each; 0, Louise M Hart- 
well, a, H E Hartwell. — 

43-5 College pl, br and stone office bldg; 
cost, $15,000; 0, Mrs A E Leycraft; a, RS 
Townsend. 

N s r48th st, 125 e Brook av, br flat; cost, 
$12,000; 0, M Kirchner; a, A Pfeiffer. 

179th st, s‘s, 150 w 4th av, 4 br dwells; 
cost, $16,000 all; o, S Db Bonfils; a, C S 
Clark. 


THE ENGINEERING AND BUILDING RECORD. 


Nene Eee 


BUILDING INTELLIGENCE. 
NEW YORK.—Continued. 

337 E 16th st, br.ten; cost, $14,000; 0, 
S F Morris; a, E T Little. 

339 E 16th st, br ten; cost, $10,000; 0 ard 
a, same as above. 

79 Spring st, br shop; cost, $13,000; 0, M 
L Carhart; a, C Ware. 

74th st, n s, 400 w gth av, 7 br dwells; 
cost, $140,000 all; o, M Clark; a, E L An- 
gell. . 

421 E 53d st, br stable; cost, $7,000; 0, 
C Fountain; a, E Wenz. 


249-253 Henry st, br flat; cost, $46,000 


all; o, M Levy; a, Schneider & Herter. 


14 E 128th st, br dwell; cost, $18,000; 0, L 
Block; a, Buman & Tryon. 


S S 124th st, go e Park av, 2 br flats; cost, 
$40,000 all; o, J Browning; a, A B Ogden & 
Son. 


Ss 187th st, 75 e Arthur av, br ten; cost, 
$7,000; 0, J Faiella; a, J A Webster. 

S w cor 4th and Cornelia sts, br flats; cost, 
$25,000; o. W Rankin; a, G Keister. 

Ss 4th st, 76 n Cornelia st, br ten; cost, 
$10,000; o and a, same as above. 


2 8th av, 2 br ten; cost, $26,000 all; 0, J 
H Woods; a, J W Cole. 

W s 8th av, 35 Ss 29th st, 2 br tens; cost, 
$26,000 all; 0, W D Dubois; a, as above. 

S w cor 12th av and 77th st, br dwell; cost, 
$10,000; 0, Margaret O’Briece; a, W A O’- 
Hea. 

N sg5th st, 300 e 10th av, 5 br dwells; cost, 
$75,000 all; o, J Brown; a, D J Mackae. 

N e cor Creston av and 184th st, fr dwell; 
cost. $8,000; o, P Ryan; a, French, Dixon & 
De S. . 

S w cor Lenox av and 134th st, br flats; 
cost, $25,000; 0, Elizabeth V. Feniter; a, J 
A Webster. 


Pier B, foot of 63d st, N R; iron sheds; 
cost, $70,000; 0, NYC & H RR; a, EW 
Katte. 

S s 68th st, 175 w 10th av, br stable: cost, 
$21,000; 0, N G Bowne; a, G H Giebel. 


ALTERATIONS—NEW YORK. 

54 E 56th st, br dwell; cost, $8,000; 0, 
Emma B Richardson; a, G H Budlong. 

S w cor 125th st and Madison av, br dwell; 
cost, $25.000; 0, M Cohen; a, French, Dixon 
& De S. 

83 Park av, br dwell; cost, $12,000; 0, 
Emma D Hart; a, C S Luce. 


110 e 25th st, cellar, basement and 2-story 
extension; cost, $8,000; o. E Hauselt; a, B 
Silliman; m, B Sheridan. 


BROOKLYN. 


W s St James pl, 201 s Gates av, 3 br 
dwells; cost. $7,500 each; o, Morris Building 
Co; a, B Wright. 

W s Hamburg av, 50s Myrtle st, 2 br filled 
tens; cost, $9,000; o and b, Geo Leoffler; a, 
T Engelhardt. 

S s Madison st, 20 e Putnam av, 5 br tens; 
cost, $20,000 each; 0, a and b, Moores & 
Le Quesne. 

E s Gunther pl, near Atlantic av, 6 fr 
dwells; cost, $24,000 all; o, T B Bartholo- 
mew; a, J L Young. 

W s Jay st, 50 n Water st, br dwell; cost, 
$17,000; o, Waterby & Force; a, T B John- 
son. 

178-180 S gth st, 2 br dwells; cost, $20,000 
all; o, C Friedman; a, C Kentz. 


E s Broadway, 75 s Schaffer st, br ware- 
house; cost, $10,000; 0, G Koch; a, F J 
Helmle. 

N s roth st, 175 e 8th av, 6 br dwells; cost, 
$57,000 all; o, T Brower; a, W M Coots. 


S s Pacific st, 300 w New York av, br 
dwells; cost, $15,800 all; o, WS Ray; a, J C 
Cody. 

N s 11th st, 28 e 8th av, 2 br dwells; cost, 
$9,000 all; o, F O Peterson; a, not given. 

E s Adams st, 150s Myrtle av, br dwells; 
cost, $11,000; o, Jas Howell; a, W A Min- 
dell. 

N s Macon st, 260 w Patchen av, 2 br 
dwells; cost, $9,600 all; o, Mary A Burnes; 
a, I D Reynolds. 

W s 4th av, from 13th to r4thst, 7 br 
dwells; cost, $100,000 all; o, Norris & Bowers; 
a, W tl Norris. 

N s Decatur st, 80 w Sumner av, 3 br 
dwells; cost, $18,000 all; o, Hannah E Stout- 
enburg; a, J L Young. 
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87 Seigel st, fr dwell; cost, $7,500; 0, Lena 
Rosenweig; a, E Dennis. 


§ s Bergen st, 310 w Kingston av, 5 br 
dwells; cost, $50,000 all; 0, The Dingelden 
& Co.; a, J Mumford. 


Ss South 8th st, 66 e Wythe av, br dwell; 
cost, $8,000; 0, J Hoeft; a, B Finkenseiper. 

N s Jefferson av, 175 w Knickerbocker av, 
2 fr dwells; cost, $9,000 all; o, GA Heu- 
mann; a, as above. 


S s Stockholm st, 100 w Evergreen av, 3 fr 
dwells; cost, $11,000 all; o, W Wolf; a, Th 
Engelhardt. 

W s 4th av, 40 N 20th st, 2 brdwells; cost, 
$14,000 all; 0, D Ferry; a, G D Reynolds & 
Son. 

N s Putnam av, 100 E Bushwick av, fr 
dwell; cost, $10,000; 0, C Zenrick; a, Th 
Engelhardt. 

N s Cornelia st, 100 E. Bushwick av, fr 
dwell; cost, $10,000; 0, J Wetz; a, as above. 


ALTE ATIONS-——-BROOKLYN. 


N e cor Arlington and Schneck avs, br 
church; cost, $10,000; 0, Trinity Church of 
East New York; a, R M Aspinall. 


N e cor 7th av and gth st, br ten; cost, 
$10,000; 0, J McLaurieu; a, M Thomas. 

381 85 Fulton st, br theatre; cost, $20,000; 
o, F Campbell; a, J B McElfatneck. 


WN w cor Richard and Seabrang sts, br shop; 
cost, $15,000; 0, H R Worthington; a, H C 
Harmon. 


Ss Dean st, rro e 5th av, br dwell: cost, 
$7,500; 0, Pauline DeComps; a, R Dixon. 


S e cor Park and Marcy avs, br ehurch; 
cost, $10,000; 0, Tompkins Avenue Congre- 
gational Society; a, Geo P Chappel. 


F s Peiffer st, 100 e Bedford av, br church; 
cost, $9,000; 0, St Bartholemew’s Church; a, 
as above. 


S w cor Clinton and Layfayette avs, br 
church: cost, $50,000; 0, Clinton Avenue 
Congregational Church; a, not given. 

S w cor Reid av and Monroe st, br church; 
cost, $25,000; o, Janes M F. Church; a, J E 
Brown. 

MISCELLANEOUS. 


CHICAGO, ILL. -— 2 W Washington, br 
warehouse; cost, $28,000; 0, Henry F Bel- 
lings; a, Thomas & Rapp; b, L Daegling. 

111 Walton pl, br flats; cost, $8,000; 0, 
Fred Max; a, Bellinghoffer & Herman; b, 
Lotz & Thompson. 

241-45 Clark, br addn; cost, $22,000; 0, 
E Grace; a, J M Van Osdel & Co; b, Jno 
Angus. 


130 Barclay, br flats; cost, $8,000; 0, 
Kund D Boldat; a, Lutken & Thieslen; b, 
H Rasmussen. 


78 S Sangoman, br flats; cost, $17,- 
000; 0, C A Webb; a, J M Van Osdel; b, 
O Lundquist. 

182 S Green, br flats; cost, $9,000; 0, a 
and b, as above. 


2601-07 Prarie av, br dwell; cost, $35.000; 
o, C B Foot; a, C H Frost; b, J S Price. 


299-303 S Clark, br storage; cost, $70,- 
000; 0, Henning & Speed; a, W L B 
Jenvey; b, G H Fox. 

2131-33 Dearborn, br dwell; cost, $14,- 
ooo; o, Mrs E Williams; a, Ed Snyder; b, 
J T Hall. 

177 Larrabee, br store and flats; cost, 
$8,000; 0, Frank Leodson; a, Ostling Bros; 
b, Lendgsen & Nelson. 


568-70 Washington boul, br dwell; cost, 
$20,000; 0, J F Cabott; a, C L Stiles; b, A 
Landquist. 

Ford and 77th, br dwell; cost, $10,000; 
o, A Nord; a, P W Anderson; b, N M 
Berquist. 

Buena and Evanston, br dwell; cost, 
$10,000; 0, J] M Rogers; a, W L B Jenney; 
b, J J Morghan. 

58 W Wright, br dwell; cost, $8,000; 0, 
W O Budd. 

Emerald av and 53d, br flats; cost, $12,- 
000; o, O Adams; a, LC Hallberg. 


122d and R R, fr factory; cost, $35,000; 
o, Mahla & Chaffel; a, Hy Raeder. 


213-15 State, br store and dwell; cost, 
$18,000; 0, Hy Siegel; a, Furst & Rudolph; 
b, Thos Mickelson. 

2601-13 Calumet av, br store and flats; 
cost, $150,000; 0, Engles & Co; a, H 
Meissner; b, F Johnson. 
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CHICAGO, ILL.--—393-95 Illinois, br bara: 
cost, $10,000; o, Dr J S Youny: a, Alf 
Smith. 

Morgan & Congress, br flats; cost, $14,- 
000; o, Mrs C White: a, J H Moore; b, N 
Provost, 

48 Nebraska, br addn; cost, $8,000; 0, C 
B Riley; a, O W Marble; b, M Connelly. 


2340-42 Calumet, br flats; cost, $18,000; 
o,G D Tyler; a, R G Penbcost; b, O E 
Anderson. 

180 Hen 
000; o, F 
Schoeing. 


3352-58 S Park av, br dwell; cost, $45,- 
ooo; o, W H Pruyn; a, Wilson & Marble; 
b, H Morgan. 

4106 Vincennes av, br dwell; cost, $8,- 
000; 0, Reuben Gosling; a, P Hale; b, P 
G Pendergast. 

1016 Park av, br dwell; cost, $8,000; 0, 
; Ambuster; a, F Fuhrioger; b, C Mueller 

Co. 


172 buildings costing less than $7,000 
each. 


DAYTON, O.—Arthur G Erdmann, archi- 
tect, will prepare plans for a brick factory, 
to cost about $15,000. It will be heated 
by steam, and have the latest improve— 
ments. 


MADISON, WIS.—Cor Wisconsin av and 
Davton st, church, red pressed br and stone 
trimmings; cost, $35,000; 0, Presbyterian 
Society; a, Chase, of Minneapolis. 


MILWAUKEE, WIS.—Cramer and Brad- 
ford sts, church; cost, §15.000; 0, St Pe- 
ter and Paul’s congregation; a, H lMess- 
mer; b, | Zeisler. 


PUT-IN-BAY, O.—The Put-in—Bay Hotel 
Company have completed arrangements to 
build a mammoth hotel to be called Hotel 
Victory. It will cover six acres of ground, 
and be equipped with every modern im- 
provement. 


STOUX CITY, TOWA.—r109 and 11 Pearl 
st, 2-story br addn to store; cost, $7,000; 
o, A Geoninger; a, GG Baldwin; b, J Sulz- 
bach. 


SO. BETHLEHEM, PA.—4th st, br bidg: 
cost, $12,000; 0, Borough of So Bethlehem; 
a, A W Leh; b, no contract let. 


ST. LOUJS, MO.—Cabanne av, 3-story br 

bldg; cost, $9,000; 0, J Taylor. 

Olive st, 2-story br bldg; cost, $12,009; 
-o, D Arnold. 

Market st, 3-story br bldg; cost, $8,000; 
o, J A Niles. 

Chestnut st, 3-story br bldg; cost, $7,- 
500; o, F C Davis. 

Broadway, 2-story br bldg; cost, $52,500; 
o, St Louis R R Co. 

Bell av, 3-story br bldg; cost, $15,000; 
o, Paramore Investment Co. 

Bell av, 2-story br bldg: cost, $12,000; 
o, J D Paramore. 

Magazine st, 2-story br bldg; cost, $20,- 
000; o, Schuchmann. 


STOCKTON, CAL.—A $40,000 hotel and 
theatre will be erected here. For particulars 
address S W Newell, as above. 


ST. PAUL, MINN.—A power house will be 
erected by the City Railway Company at 
Hill and Ontario sts, for the proposed elec- 
tric line. 

Ashland, nr Kent, 3-story br dwell; cost, 
$18,000; o, John E Williams. 

Selby, nr Dale, 3-story br dwell; cost, 
$17,000; 0, same as above. 

Selby av, dwell; cost, $18,020; 0, Jobn 
E Williams. 

Colorado nr S Robert, 4-story st bldg; 
cost, $50,000; o, Xavier S Pierre. 

6th, cor Wabasha, 5-story br block; cost, | 
$150,000; 0, P J Kavanagh. 

State nr Concord, 2-story br dwell; cost, 
18,000; o, Peter Rohantsen. 


YORK, PA.—MrJ A Dempwolf, architect, 
has been employed by the York Hotel Com- 
pany to design a 6-story hotel with a 
the modern improvements; elevators will 
run to the dining room on sixth floor; draw- 
ings are being made; cost, $82,000. 


YPSILANTI, MICH.—3-story stone waree 
house; cost, $8,000; 0, N W Glover; a, M 
L Smith & Son; b, not let. 


. br store and flats; cost. $o.- 
reeberg; a, H. Olzenski; b, H 
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CHICAGO. 


CHAUNCEY M. Depew, who recently returned 
from a trip to Chicago, gives, in the New York 
Tribune, an encouraging account of the pros- 
pects for the World’s Fair to be held in that 
city in 1892. Mr. Depew reports the greatest 
enthusiasm all through the West over the pro- 
ject, and announces to doubters in other parts of 
the country that the city has already $5,000,000 
in cash and that they will get $5,000,000 more 
from the Legislature. He very properly urges 
that the United States Government should give 
moral support to the enterprise to make it as 
successful as it should be, since without this 
Governmental recognition foreign exhibitors are 
not likely to consider the enterprise a sound one. 
He thinks the fair will be a great thing for the 
West, and that it should double Chicago's pop- 
ulation within ten years, and that it will be of 
great advantage to the Western railroads. It, 
of course, is to be expected that in an undertak-. 
ing of this sort there will be during its incep- 
tion and progress more or less local friction. It 
is to be hoped, however, that critics will profit 
by Mr. Depew’s example, and not hasten to’ 
magnify every local criticism to the injury of the 
project and thus unnecessarily increase the 
heavy burdens of those who will be responsible 
for the carrying on of the undertaking, which 
should have the sympathy and encouragement 
of all sections. 


CROTON AQUEDUCT CONTRACTORS’ 
CLAIMS. 


THE bill passed by the New York Legislature 
giving claims of the Croton Aqueduct con- 
tractors now pending precedence over all other 
cases in the courts of the State has failed to 
become a law by the refusal of Governor Hill to 
sign it. 

Though less outrageous than the bill which 
preceded it and was passed by one branch of 
the Legislature, creating a special tribunal for 
determining the claims, it was still plainly wrong 
in principle, and had it become a law would 
have made a bad precedent, to say nothing of 
direct mischief possible under it. The first 
named bill, referred to in the issue of this 
journal for April 19, was withdrawn, and for its 
disappearance the community is specially in- 
debted to the New York Zyibune, which de- 
nounced it early and late, and was ina position 
to be especially influential with the Legislature. 

The Aqueduct Commissioners may be de- 
pended on to interpose no needless delays to the 
prosecution of any suits, nor will the city’s law 
officers. We have no doubt the contractors will 
collect all just and equitable claims, if not by 
agreement with the Commissioners, then through 
the medium of the courts of the State. 


DRAINAGE OF LOUGH ERNE, IRE- 
LAND. 

AT a recent meeting of the Institution of 
Civil Engineers a paper was read by a member, 
James Price, Jr., on the drainage of the Lough 
Erne district in Ireland, of which work he was 
the resident engineer. ‘ 

The district comprises over a million acres 
and the works which have been carried out were 
designed by James Price, Sr., also a member of 
the Institute, in 1878. ‘They consisted in cut- 


ting a channel through a rocky barrier at Bel- 
leek on the River Erne below the Lower Lough 
Erne, controlling the discharge through this 
channel by large sluice gates and improving the 
channel above Belleek and also between the two 
loughs. The channel at Belleek was excavated 
under the protection of clay dams. 

The sluice gates when closed retain the water 
at its normal summer level, but when a heavy 
rain commences in the upper part of the district 
they are raised so as to permit the 27,643 acres 
in the lower lough and the 9,453 acres in the 
upper lough to be drawn down six inches. Thus 
the flood is provided for before it arrives and 
the overflow of adjacent land is prevented. 
Allowance was made for a discharge of 600,000 
cubic feet per minute, but by opening in advance 
a discharge of 500,000 cubic feet per minute 
proved sufficient. 

These sluice gates, four in number, were de- 
signed by F. G. M. Stoney, M. Inst. C. E. They 
are 29 feet 2 inches wide, 14 feet 6 inches high 
with a lift of 9 feet. Each gate weighs 13 tons, 
but as it bears on a train of 8-inch live rollers 
one man Can easily raise it the full height in 45 
minutes, and a turbine can lift the four gates 
simultaneously in half an hour. 

The total cost of the gates, exclusive of ma- 
sonry, was £4,000. The total cost of the entire 
works was £180,000, of which £30,000 was for 
navigation and £150,000 for drainage. Large 
compensation had to be paid for anticipated in- 
jury to fishery rights, although the works have 
actually improved the salmon fishery. 

Observations of the rainfalls, lough levels and 
sluice discharges for four years showed that the 
storage in the loughs affected but little the sum- 
mer flow and indicated that the great reservoir 
for the summer flow of a river was the ground 
water. The general effect of the drainage works 
had been to keep the level of the loughs more 
uniform, higher in summer and lower in winter, 
and by preventing the flooding during a wet 
summer of fifty square miles of adjacent low 
land not only was the loss of that year's crop of 
hay avoided, but also injury to the following 
crop, which was apt to be damaged by the de- 
cayed grass of the previous season. These 
extensive tracts of damp land also so chilled 
the air as to interfere with the ripening of neigh- 
boring crops, to say nothing of their injurious 
effect on the health of the community. 

The author advocated the following general 
principles in designing drainage works: F irst, 
that the cross-section of the enlarged channels 
should be hyperbolic instead of trapezoidal, thus 
increasing the discharge in proportion to the 
section, obviating slips by flattened slopes next 
the land, facilitating dredging and confining the 
low-water channel so that the sides could be 
cleaned. Second, that the channels should be 
given a fall of only one or two feet per mile, 
with embankments and back drains where neces- 
sary and accumulating any excess of fall at cer- 
tain points where the discharge might be effected 
along paved channels. While embankments 
were generally avoided in Ireland, it was, in the 
opinion of the author, clearly a mistake to lower 
a large river to avoid flooding a small area, and, 
though not applicable to the Erne, embanknients 
should be used for-the Barrow drainage. The 
extension of arterial drainage in Ireland would, 
he thought, render large areas of ground avail- 
able and would raise the mean summer temper- 
ature, which at present is only 58° Fahr. 


aaa | 


Tet 3 CT SSS Oe 


13 THE ENGINEERING AND BUILDING RECORD. 


The initiation of such schemes can, however, 
no longer be left to the landowners, who, under 
their altered conditions of tenure, have lost their 
former interest in the improvement of their 
estates. 


A SUBWAY FIRE IN NEW YORK. 


A FIRE started from a leak in a gas main on Broad- 
way at the intersection of Fulton Street, New York City, 
Thursday morning, and burned all day. The New York 
Steam Company hada trench in the street at this point 
to its pipes, which run under the yas mains, and at 2:30 
o'clock Thursday morning a workman dropped his lantern 
in such a way as to ignite gas escaping from one of the 
latter, a herce flame finally followed, and it was not until 
7 o'clock in the eyening that the fire was under control. 
The wooden curb of the trench caught fire, the heat melted 
the lead in other gas mains, of which there are a large 
number crossing at the place, and every leak added fuel 
to the flame. Attempts were made to put the fire out by 
filling the trench with earth, but the volume of 
gas escaping had become so great that this was 
unavailable. Then the gas companies set to work to shut 
off the gas by air or water bags introduced in the mains 
on all sides of the fire. This made about 24 pipes to stop 
in all, from 8 to 16 inches in diameter, as there are 
probably 12 mains crossing at the point indicated, it 
was not known just which ones were making the trouble, 
and each one must be stopped on both sides of the fire. 
Therubber air-bags, it should be understood, are introduced 
when empty in the mains through plug holes, and then 
filled with air by a force-pump until they expand and stop 
the pipe. In like manner an oiled cotton cloth bag of 
larger diameter than the main is introduced to the larger 
pipes and filled with water, and astatic pressure maintained 
sufficient to stop the passing of gas. 

After about ten hours’ work with air and water bags 
the escape of gas was reduced so that the flames were ex- 
tinguished by throwing wet clay on the leaks. The elec- 
tric lighting conduits and cables on the east side of 
Broadway were destroyed by the heat, and it was feared 
that the telephone cables in the subway on the west side 
of the street would be ruined, but, so far as can be as- 
certained, they were not injured. 


RAPID TRANSIT SCHEMES IN BOSTON. 

A BILL has just become a law in Massachusetts direct- 
ing that any railroad or street railway company in the 
State may build the Meigs system of elevated road, pro- 
vided that cities and towns in which the lines run assent. 
The assenting in the case of cities is to be by a majority 
of all the members of the Council, and in towns by a ma- 
jority of the voters present at a special town meeting, 
besides which the location in Boston shall be first ap- 
proved by the Board of Railroad Commissioners. The 
Meigs Company has sent a petition to the Board of Alder- 
men which contemplates laying out an elevated railroad 
system in this city extending to Charlestown, Brighton, 
Roxbury and South Boston, with branches to Cambridge 
and Somerville, and several other rapid transit schemes 
are being pressed in the city. 


THE COLUMBIA COLLEGE SCHOOL OF MINES. 
AT the Columbia College Commencement this week de- 
grees were conferred in the School of Mines as follows: 


Engineer of Mines.—Alexander L, Black, Edwin M. Blake, 
William M. Davis, Albert L. Levy, Manuel R. Montenegro, 
Howard F. Welsh. 

Ctetl Engineer.—George A. Beckwith, Romeo T. Betts, Dwight 
D. Book, Joseph Carson, Diego L. Clark, Hewlett R. Connell, 
Thomas C. Coykeodall, Andrew E. Foyé, Charles E. Gudewill 
Charles H. Hart, John S. Hoyt, Elisha D. Hurlbut, Jr., Louis F: 
Massa, Thomas M. R. Meiklieham, José Portuondo, Albert C. 
Fowler, Alger C. Gildersleeve. 

Metallurgical Engineer .—Frederick I. Cairns, George J. Hicks 
Frank C. Hooper, Thomas J. Jones, William H. McKleroy’ 
Thomas M. St. Joba. . 

Bachelor of Philosophy.—(Course of Analytical and Applied 
Chemistry.) Joseph A. Deghuée, George A. Ferguson, Bertrand 
C. Hinman, Hersche! C. Parker, James R. Steers. 

Bachelor of Philosophy .—(Course of Architecture.) Samuel W. 
Andrews, Jr., Herman Behlen, Will A. Buckland, William R. 
Clayton, Frederick G. Colton, Lloyd W. Fisher, James Monroe 
Hewlett, Meyer Jarmulowsky, Robert D. Kohn, Edward G. Lich- 
tenstein, Will.am S. Lowndes, Horace B. Mann, William Stone 
Post, William L. Thorne, Charles Peck Warren, Alexander M. 
Welch. 


A MOVEMENT is started in Wilmington, Del., to estab- 
lish free public baths. 


ANNUAL CONVENTION OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 

PAPERS to be read at the convention of the American 
Society of Civil Engineers, which opens at Altoona, Pa., 
June 26, are announced as follows: 

** On a Method of Taking Cross-Sections of Deep Rock Cuts by 
Triangulation,’’ F. W. Watkins. 

**On the Littoral Movements of Inlets along the Coast of New 
Jersey,’ Lewis M. Haupt. 

“The Designing and Erection of the Oakley Arch,’’ J. Foster 
Crowwell. 

‘* The Stability of Loaded Masonry Arches,”’ A. S. C. Wurtele. 

‘** Irrigation in India,’’ Herbert M. Wilson. 

‘* Construction aad Maintenance of Track,’’ Julien A. Hall. 

‘** Street Electric Railways,’’ O. H. Landreth. 

‘* The Ventilation of Tunnels,’’? N. W. Eayrs 

‘*Inland Sewage Disposal with Special Reference to the East 
Orange, N. J., Works,’ Catrol Ph. Bassett. 

“The Three River Spans of the Bridge Recently Completed 
Across the Ohio River at Cincinnat:,"’ William H. Burr. 

** The Beginnings of Engineering with Special Reference to Early 
Eagiueering Science in America,”’ J. Elfreth Watkins. 

‘*On Truss Bridges,’”” Onward Bates. 

‘*One Way of Obtaining Brine,’’ Charles B. Brush. 

**The Self-Registry of Effects of Strain in Metals,’’ Robert H. 
Thurston. 


‘* Comparison of Water Supply Systems from a Financial Point of 
View,”’ J. Leland FitzGerald. 


RADIATOR MANUFACTURERS’ MEETING. 

THE Association of Steam Radiator Manufacturers 
held a meeting at Buffalo this week, with about 15 dele- 
gates present representing many of the large works. A 
press report says that the old prices were re-adopted, and 
that an effort to reduce the cash discount from 2 to I per 
cent. failed. 

Among the concerns represented were the A.A.Griffing 
Iron Company, Jersey City; Detroit Radiator Company, 
Michigan Radiator and Iron Manufacturing Company, 
Detroit; the Crane Company, Chicago; T. H. Brooks & 
Co., Cleveland; Nason Manufacturiug Company, New 
York; ‘The H. B. Smith Company, Westfield, Mass.; 
Gurney Heater Company, Boston; T.C, Joy, Titusville, 
Pa.; and Pierce Steam Heating Company, Buffalo. 


FACTS ABOUT BRIDGES WANTED. 

O. CHANUTE, F.C. Carter, J. F. Wallace, M. Seifert and 
W. E. Williams, a committee appointed by the Western 
Society of Civil Engineers to report as to the regulation 
of the construction and maintenance of bridges, have 
issued a circular asking for information upon the follow- 
ing points: 

Foreign custom and laws in regard {(o the construction 
and inspection of railway and highway bridges. 

The manner in which this question has been treated 
and any legislation had thereon in the United States. 

The points in bridge designing and construction which 
need special attention. 

Former bridge accidents and their causes. 

Standard plans and designs of railway bridge floor sys- 
tems. 

Information should be sent to the Committee on Bridge 
Legislation, Western Society Civil Engineers, 78 La Salle 
Street, Chicago, II], 


WORK ON THE NICARAGUA CANAL. 


SoME details of the beginning of work on the Nicaragua 
Canal are given in a dispatch tothe New York 7imes. 
Work on the canal itself has been confined to clearing a 
track over the course proposed for it through the forest 
from Greytown 16 miles to the top of a rocky ridge. This 
clearing is 1,000 feet wide at Greytown, but soon narrows 
to 500 feet. It is here that some very expensive work on 
the waterway will come. Near this clearing, and nearly 
parallel with it, anotber narrower way has been cut for a 
railroad to the Silico Lagoon. A contract for 12 miles 
of this line has been let to C. P. Treat, and ground was 
broken upon the work May 20. 

The jetty to improve the harbor has been extended 
about 500 feet, and the outer end is now in 11 feet of 
water. Work had been suspended for some time from 
want of material, but had recently started again. The 
jetty is 43 feet wide, with four rows of piles eight feet 
apart, inclosed with sheet piling, and the space filled. 
The piles are sunk 15 to 18 feet in from 3 to 5 minutes 
with a water jet, and then driven to 20 feet. For filling 
mattresses of brush are put down and secured in place by 
broken rock, when the sand drifts in very fast, and has 
even piled up by the side of the jetty so that the shore 
line seems to follow the work. Rock is so scarce that the 
same pieces have been used for fixing the mattresses over 
and over again, but when the railroad reaches the 
**divide” an abundant supply will be available, with which 
it is proposed to supplement and strengthen the structure. 
Frank P. Davis, divisional engineer, is now in charge of 
the work, assisted by civil engineers Hunt, Holcomb and 
others. 
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THE CHESAPEAKE AND OHIO CANAL. 


THE receivers appointed by a Maryland court to take 
charge of the Chesapeake and Ohio Canal have reported 
against repairing it for use as a waterway, on the ground 
that it could not be operated profitably in the face of rail- 
road competition. The total cost of necessary repairs is 
put at $268,698. The report says that by ordinary com- 
petition in rates it would not be possible to operate the 
canal, and that therefore the receivers applied to the 
owners of Allegheny coal mines to give guarantees of 
enough shipments to warrant opening the canal and so 
maintain a check upon the railroads. All that could be 
got, however, was a promise of shipping 450,000 tons of 
coal annually for four years and, basing their calculations 
upon this, the receivers made an estimate of the total income 
of the canal of $189,963 per year for the period indicated 
as an outside figure, while the running expenses are put at 
$135,106 and the interest on certain bonds would increase 
the outgo to $193,700. After the four years expired the 
report intimates that the canal could not possibly be 
operated, and the substantial conclusion is that all thought 
of it as a waterway must be abandoned. 


THE CHICAGO DRAINAGE LAW UPHELD. 


A PRESS dispatch says that the Illinois Supreme Court 
has affirmed the validity of the act known as the Chicago 
Drainage Law, which has for its general purpose the 
taking of the city sewage and the water of Chicago River 
along the line of the Illinois and Michigan Canal and 
thence to the Illinois and Mississippi Rivers by gravity. 


SENATOR Evaris, of New York, has introduced in the 
United States Senate a bill authorizing the construction 
of a bridge over the Hudson River, under what is known 
as the ‘‘Greene’’ charter, located anywhere between Tenth 
Street and One Hundred and Eighty-first Street, New 
York City. The incorporators have organized and voted 
to open stock subscripticn books, but the time for doing 
this was not fixed. 


AT the Commencement of the University of the City of 
New York this week, the degree of Civil Engineer was 
given G. W. Bond, G. T. McNab, A. D. Phillips and A. 
B. Samuelson. 


OBITUARY. 


W. H. HARRISON, Superintendent of Bridges of the 
Chicago, Santa Fe and California Railroad, died suddently 
at Scranton, Ill., June 5. 


WILLIAM BUCHANAN, of Cedar Rapids, Iowa, Treasurer 
of the Cedar Rapids Water Company, died Tuesday, at 
the age of 59 years. 


JOHN W. TAYLOR, of Somerville, N. J.. who super- 
vised the constriction of the Raritan Water-Works in 
1839 and had since been in railroad and banking business, 
died June 7, at the age of 68 years. 


PERSONAL. 
L. H. CRAMER has just been re-elected Village Engi- 
neer of Saratoga, N. Y. This was Mr. Cramer’s 
eighteenth successive election to the place. 


FRANK L. SUTTER, architect, Dayton, O., has moved 


from the Barney Block to room 15 in the new Jefferson 
Block. 


WILLIAM S. BacoT, of New York City, has been given 
the honorary degree of Civil Engineer by Princeton 
College. Mr. Bacot graduated at Princeton in 1881. 


E. P. Ripley, General Manager of the Chicago, Bur- 
lington and Quincy Railroad, has sailed for Europe, to 
be absent a short time. Upon his return he will assume 
the duties of Vice-President of the Chicago, Milwaukee 
and St. Paul Road. 


S. H. HARRINGTON, has resigned his position as 
Mechanical Engineer of the Erie Railroad at Susquehanna, 
Pa., and accepted a position with the Gould Manufactur- 
ing Company, of Buffalo, N. Y. 


J. D. MOLER, until recently City Engineer of Spring- 
field, O., bas taken his son, William G. Moler, C. E., 
formerly Superintendent of Schools at Greenfield, O., 
into partnership, and the firm will do a general engineer- 


ing and contracting business, with headquarters at Spring- 
field. 


COMING MEETINGS. 


THE annual convention of the American Society of Civil Engi- 


neers will open at Cresson, Pa., at roo’clock Thursday morning, 
June 26. 
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ENGINEERING SOCIETIES. 

THE CLEVELAND CIVIL ENGINEERS CLUB held a meet- 
ing Tuesday evening, with W. H. Searles in the chair. 
Albert H. Porter was elected Secretary. Dr. Herman 
Poole read a paper on ‘‘ Ferroid,”’ which he described as 
a new composition stone made of sulpbur, iron and 
silicon, about one-third as heavy as iron, and of a deep 
slate color. 


THE ENGINEERS’ CLuB oF ST. Louis held a meeting 
June 4, with President Nipher in the chair, W. H. Bryan, 
Secretary, and 30 members and 3 visitors present. J. 
G. Jennings was elected a member. 

Mr. Russell, Chairman of the Committee on Local 
Data, presented his report. The nature of the matter 
collected was explained, and it was ordered that the com- 
mittee be continued, with authority to employ expert 
assistance, if necessary, to edit the report, and to get for 
the club estimates on the cost of publication. 

The report, which is intended to be printed as a hand- 
book for the club, gives the cost of different kinds of 


WROUGHT IRON WORK.—FIGS. 


masonry and foundations, cost of railway construction 
and railway location, steam heating. street reconstruction, 
the amount of rainfall, etc. 

Professor Nipher called attention to the fact that rain- 
fall in the State of Missouri was almost exactly equivalent 
to the river discharge at St. Louis. 


A DIRECT ACTING HYDRAULIC PUMPING 
ENGINE, 

Knicut & Co., Engineers, of Sutter Creek, Cal., have 
brought out a type of direct acting pump designed to be 
driven by water pressure under heads of from 300 to 500 
feet or more if desirable. 

The main cylinder is 12 inches diameter, and is of 
wrought iron, and the side pipes are steel castings. The 
principal feature, and the one that finally led to noiseless 
and saccessful working, is the use of independent exhaust 
valves. The induction valves are moved from an auxiliary 
cylinder. The working of the machines is said to be 


quite noiseless and without jar, even when 500 feet of 


I AND 2 BY JOHN WILLIAMS, NEW YORK CITY. 


heavy pump rod is connected with the engine. Four of 
these large pumping engines are now working with driv- 
ing ‘‘ heads’ as follows: one with 336 feet, two with 460 
feet, and one with 720 feet. The efficiency of the engines, 
it is claimed, reaches 75 per cent. 


SLOW-BURNING CHARACTER OF WOOD 
POSTS. 

THE endurance of wooden posts when subjected to fire 
is commented upon by the London Architect in referring 
to a fire which occurred in a large warehouse and raged 
with great fury for five hours, at the end of which time 
it was extinguished. 

The warehouse was built with brick walls. It had 
wooden floors supported on wonden beams, which, in their 
turn, were carried on wooden story posts about 12 inches 
thick, and, although serious damage was done, not one 
portion of the heavy woodwork was destroyed. After the 
fire the proprietors allowed the ehief of the fire brigade 
to remove one of the story posts, with a section of the 
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beams and other parts surrounding it above and below. 
This post had been subjected to the full action of the fire 
during the whole of its duration, or, making full allow- 
ance for everything, including the delay of the fire attack- 
ing the particular spot on which it stood and the time at 
which the cooling process commenced, certainly not less 
than four and a half hours. As large quantities of water 
had been used and it was probable that everything had 
been saturated, the wood was carefully dried before a 
strong fire until not atrace of moisture remained in it. 
It was then set on end in an open yard, exactly as it had 
stood in the warehouse, with the pedestal underneath, the 
cap above, and the beam across the cap. More than a 
ton of shavings, light wood and heavy wood were placed 
around it, and, after the whole heap was saturated with 
petroleum, a light was applied to it, and after this large 
quantities of petroleum and turpentine were pumped on 
it. At the end of two and one half hours the post, beam 
and other parts were withdrawn from the fire, and within 
afew minutes of the time they were withdrawn they 
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ceased to burn. A few feet were then sawed off horizon- 
tally, at that part which had suffered most from the 
flames, and afterward the same place was split longitud- 
inally with steel wedges, in order to examine its condi- 
tion. The post was of pitch pine—about the most in- 
flammable wood known—and yet, after exposure for seven 
hours to fire, the fury of which could not be exceeded 
except in blast furnaces, it contained a quantity of per- 
fectly uninjured and apparently fresh wood, probably 
capable of supporting the whole weight which the post 
was designed to carry. Immediately after the saw cut. 
and again after the cleaving with steel wedges, the 
center was carefully examined, and found to be just per- 
ceptibly warm to the touch, but nothing more, thus prov- 
ing that the fiber, in which the strength lay, was quite 
uninjured. 
ELECTRIC POWER FOR CRANES. 
Qne of the English papers directs attention to the fact 


that in one of the most extensive timber yards in England 
an electric moter is attached to the frame of one of the 
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FIG. 3 IN SOUTH KENSINGTON MUSEUM. 


cranes and geared with friction gearing to a central 
shaft, which, by means of three levers and a foot brake, 
performs the operations of hoisting aod slewing and pro- 
pelling the crane. The current is conveyed to the elec- 
tric motor by two copper tubes laid along the tramway on 
which the crane runs, and taken off by suitable contacts. 
In other respects the crane is of the ordinary build. The 
power is derived from an 18-unit Crompton dynamo, 
which supplies 300 incandescent lamps employed in light- 
ing a factory. It gives a curreot having an electromotive 
force of 110 volts, and some 30 amperes are used for 
working the crane. It was specified that the crane should 
lift 15 cwt. as a maximum load, and raise 10 cwt. ata 
speed of 80 feet per second, and slew at the same speed. 
It, however, lifts 18 cwt., and in other respects, also, is 
said to improve upon the specifications. 

In connection with this it is of interest to note that at 
the Alliance, O., shops of the Morgan Engineering Com- 
pany a traveling crane is driven by a single electric 
motor, which has all the usual movements. 
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NEW ENGLAND WATER-WORKS ASSOCIATION 
CONVENTION. 


(From our Staff Correspondent.) 
PORTLAND, ME., June 12. 
FIRST DAY’S SESSION. 


THE ninth annual convention New England Water- 
Works Association opened here yesterday. Headquarters 
were provided at the Falmouth Hotel, and the meetings 
were held in the City Hall. 

The convention was called to order at 2.45 o'clock, 
with President Dexter Brackett in the chair and R. C. 
P. Coggeshall Secretary, and 102 members and visitors 
present. In his opening address President Brackett made 
a brief statement of the work of the association, its aims 
and purposes, and referred to its growth as shown by its 
increase in membership from 43 at the second convention 
to 335 now. Two-thirds of its active members are resi- 
dents of New England, but it has representatives from 
25 States and territories outside of New England. 

He dwelt upon the advantages of encouraging excur- 
sions and social meetings as favoring an interchange of 
ideas between’ members as to the practical discharge of 
their duties in the management of water-works. Brief 
reference was made to the various papers pre- 
sented to the members at their several meetings 
during the winter, especially the papers by John R. 
Freeman on ‘‘ Fire Streams” ; that of F. F. Forbes, of 
Brookline, Mass., on ‘‘ Alge in Reservoirs and Ponds,” 
and to the various short experience papers on matters 
pertaining to the management of water-works, given at 
the meetings in February and March. He suggested a 
few subjects which he thought should be brought up for 
future discussion, as follows: ‘‘ How to Preserve and 
Improve the Quality of Water,” ‘‘ Cast or Wrought-Iron 
Pipe, its Thickness, etc.,” and ‘‘ Waste of Water."" The 
careful consideration of these and kindred subjects is one 
of the chief objects of the association, In closing his 
remarks Mr. Brackett referred to the valuable work 
rendered to the association by the Secretary, Mr. Cogges- 
hall, and thanked the society for the courtesy and atten- 
tion extended to him as President during the past year. 

The Secretary’s report was next presented and ac- 
cepted. It shows an increase in membership from 277 
in June, 1889, to 335 at this time, consisting of 257 active, 
4 honorary, and 73 associate members. The report of 
the Treasurer, Hiram Nevon, of Cambridge, Mass., and 
that of the Finance Committee were presented and ac- 
cepted. They showed total receipts, $3,475.95 ; expen- 
ditures, $2,346,65 ; balance on hand, $1,129.30. It was 
voted that a committee of five be appointed to nominate 
officers for the ensuing year. The President announced 
that he had a telegram from Mayor Clark, of Toronto, 
inviting the association to hold their next annual conven- 
tion at that place, and it was voted that a committee of 
five be appointed to consider this invitation and the 
general question of the place of the next annual conven- 
tion. 

On behalf of the Committee of Registrars appointed at 
a previous meeting to report upon ‘‘Classification of 
Water Rates,” J. C. Whitney, Registrar. of Newton, 

announced that from the 450 answers to circulars sent 
out by the committee they had received no data which 
would enable thetn to come to any definite conclusion on 
account of the almost total want of uniformity in these 
rates as tabulated. The committee, however, indorsed 
the report of the committee of 1887, and requested an 
extension of time to further investigation. It was voted 
that this committee be continued and report at a future 
meeting. 

A paper by Charles W. Morse, Superintendent of the 
Water-Works at Haverhill, Mass., was presented, in 
which the writer maintained that water-works built and con- 
ducted by a private company yield greater benefit to the 
people than is possible under municipal control, and he 
endeavored to show how greater economy and efficiency 
can be attained under the former than under the latter 
management. In the discussion that followed several 
members participated. 

F. L. Fuller, of Boston, referred to his experience 
with the water-works of four towns, where in each case 
the commissioners appointed were entirely competent, re- 
liable men, selected with special reference to carrying on 
their special work, and in each case the work as done was 
better than would have been possible under a private 
company. Many water-works are constructed by towns 
which would not be attempted by a private company. 


Mr. Hawes, of Fall River, thought that municipalities 
should own and operate water-works, and all works which 
concern the public good. This can be done niuch cheaper 
under municipal than under private control, The best 
works and the lowest rates are obtained from municipal 
management, and not from private corporations. 

E. W. Cato, of Newton, Mass., said that he consid- 
ered the question both from a theoretical and practical 
point of view. To start with, it should be assumed that 
both the city and the private comp:xny have honest and 
competent officials. All works for public use should be 
constructed and operated by public officials. Municipali- 
ties have greater resources-and more extended legal 
rights than private corporations, and, therefore, can more 
economically and efficiently construct and operate public 
works. Theoretically, municipal management is the best. 
Practically, the merits of each individual case should be 
determined independently. 

Mr. Holden, of Nashua, N. H., spoke of a number of 
towns as ‘* progressing backwards’ on account of their 
unwillingness to build water-works, which encouraged 
manufacturing. In a number of cases the development 
of the manufacturing industries of towns was due entirely 
to the building of water-works by private companies 
when the town itself would never have done the work. 

The paper was also discussed by F. W. Whitlock, of 
Waterbury, Conn., and Solon M. Allis, of Malden, 
Mass. 

NEW MEMBERS. 

The following new members were elected : 

Resident Active Members.—James Burnie, Superintend- 
ent of Water-Works, Biddeford, Me.; Francis W. Dean, 
Hydraulic Engineer, Boston, Mass.; Charles R. Dyer, 
Superintendent of Meter Department, Portland, Me.; 
Eben R. Dyer, Superintendent of Construction, Portland, 
Me.; W. J. Goldthwaite, Water Commissioner, Marble- 
head, Mass.; F. W. Gow, Assistant Superintendent, Med- 
ford, Mass.; Arthur W. Hunking, Hydraulic Engineer, 
Lowell, Mass.; James T. Murphy, Water Commissioner, 
Marlboruv, Mass.; William McNally, Water Registrar, 
Marlboro, Mass.; William Jackson, City Engineer, Bos- 
ton; A. F. Crockett, President Camden and Rockland 
Water Company, Rockland, Me. 


Non-resident Active Members.—William Hamilton, 
Superintendent, Toronto, Ont.; Charles W. Pratt, Super- 
intendent, Utica, N. Y.; J. Nelson Tubbs, Chief Engi- 
neer of Water-Works, Rochester, N. Y.; E. M. Treman, 
Superintendent, Ithaca, N. Y. 

Associate Members.—James C. Bayles, Hydraulic Engi- 
neer, East Orange, N. J.; King & Goddard, Pipe Fit- 
tings, etc., Boston; Perrin Seamans & Co., Water-Works 
Supplies, Boston; Rensselaer Manufacturing Company, 
Water Valves, etc., Troy, N. Y.; Standard Thermometer 
Company, Instruments, Peabody, Mass.; Taunton Loco- 
motive Manufacturing Company, Machine Works, Taun- 
ton, Mass.; J. N. Winslow, President Stoneware Com- 
pany, Portland, Me.; E. B. Winslow, General Manager, 
Stoneware Company, Portland, Me. 

[This report will be continued next week. ] 


MAyor ALGER, of Taunton, Mass., has sent a special 
communication to the Common Council urging at length 
the immediate construction of a system of sewers. He 
gives many details showing the inadequacy of the present 
sewers and the pressing need for replacing them with 
something better, and favors carrying out a comprehen- 
sive sewerage scheme submitted some time ago by Phineas 
Ball, C. E., of Worcester, Mass. 


ARTESIAN WELLS IN NEW ENGLAND. 


A TABLE showing the artesian wells in New England 
is given in the report of the Water Commissioners of 
Taunton, Mass., for 1889. This table shows that of 34 
New England wells ten yield 70,000 gallons or more, 


and seven yield more than that at Taunton; three yield 
200,000 gallons or more, but none yield as much as 
500,000 gallons. All the wells in New England more 
than 1,000 feet deep have been failures. 

Four are flowing wells, but two of these require pump- 
ing to be of any use. Sometimes wells are exploded in 
the hope of opening a water vein near the bure, but not 
more than one in three of these shots is successful, and 
sometimes matters are made worse. 

Samples of the material were taken from every 6 or 7 
feet of depth, from which George F. Chace, the Superin- 
tendent of the Taunton Water-Works, has made a large 
chart showing the geological formation passed through 
and the dip of the strata, which was about 40 degrees. 
The table is as follows: 
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OBSERVATIONS AS TO CURRENTS IN LAKE 
ERIE. 


WALTER P. Rice, the City Civil Engineer of Cleve- 
land, O., has been conducting some interesting experi- 
ments to determine the action of wind and currents on 
the sewage discharged at Cleveland, in Lake Erie, with 
a view of locating the outfall to prevent possible contami- 
nation of the lake at the water-works intake. His pre- 
liminary -report is as follows: 


Currents and Location of Outfall.—A knowledge of 
the currents in the lake is necessary in determining the 
proper location for the outfall. For this purpose, care- 
ful observations were made, spar buoys were established 
at one, two, three, five and ten thousand feet distances 
from the shore in prolongation of Muirson and Mar- 
quette Streets. As a general rule, two floats were re- 
leased at each buoy, one for surface, and the other- mid- 
depth currents. The movements and positions of floats 
were noted from time to time, by means of triangulations 
from a shore base line. |The observations on each float 
from ends of line were practically rendered simulta. 
neous, by means of telegraphic communication. A few 
observations were also taken at the mouth of the river in 
the vicinity of the breakwater. 

The surface float consisted of a cedar post, carrying a 
small flag, and weighted with stone at the submerged 
end. The mid-depth float finally adopted consisted of a 
combination of a pole float, with submerged oil barrel, 
having the heads knocked out and sunk by means of 
weights attached to a couple of cross rods. One float, 
having more surface exposed to the wind than the other, 
experiments were made to ascertain what the amount of 
error would be due to this cause, under similar condi- 
tions. Very little difference was noted in the results, 
however. It is safe to assume that there is some error 
due to this cause, the effect of which would be to give 
current velocities somewhat in excess of the true ones. 

Bottle Floats,—\n addition to the regular observations, 
bottle floats, with inclosed postal cards, were released at 
the different spar buoys, ranging from 1,000 to 10,000 
feet lakeward. About 21 were heard from. Of a lot re- 
leased on November 4, six were heard from, as having 
been found November 18, in the neighborhood of Presque 
Isle, within a radius of 2 miles. The distance is about 
go miles. A lot released November 1, were found scat- 
tered along the coast from Chagrin River, to a point east 
of Ashtabula, distance 22 to 60 miles from Cleveland; the 
60-mile float having been found November 18. A lot re- 
leased October 28, were found scattered from Willson 
Avenue to Fairport, the latter being found November 11, 
distance 28 miles. 

Current Observations.—In taking observations it was 
soon discovered that the currents were controlled by the 
winds. All current velocities are, therefore, given in 
terms of the wind velocity—/. ¢., as a percentage of the 
latter. The following are the results: 

Surface currents from 1,000 feet station to the 10,000 
feet station, run from 7 to 5 per cent. up stream, 344 to 
375 down stream. 

The 5,000 feet station shows an excess of per cent. 
both up and down; 5,7 per ceat. up, 473 down. 

Mid-depth currents run from 2, per cent. to 5% per 
cent. up, 2/5 per cent. to 2 per cent. down. 

Five thousand feet no exception 

Off piers—Ran }$ per cent. up, 2;4, per cent. down. 

Surface—Average per cent. up stream 6.03 per cent.; 
down, 3.54 per cent. 

Mid-depth—Average per cent. up stream, 3.893 per 
cent.; down, 2.071 per cent. 

Relation between up and down stream velocities is 
practically the same in both surface and mid-depth ob- 
servations, the effect up stream being about double that 
of down stream. The mid-depth currents increase tn 
power as you go seaward and the under currents are of 
course less than the surface. While the unfortunate fact 
is developed that the up stream currents are of greater 
strength than the down steam currents, it will be shown 
further on that the prevailing winds are from the west to 
southeast, thus diminishing the frequency of dangerous 
currents. 

The heaping of the water on lee shores of the lake, due 
to long continued winds, prove that the water has a 
movement of translation due to wind. The disturbance 
of level can only be accomplished by currents, as likewise 
its readjustment and the head of water produced is a 
direct measure of the current intensities; the return or 
readjusting currents taking the path of least resistance in 
the effort to establish an equilibrium. In deep water the 
return currents might be along the bottom. 

The topography of the south shore of Lake Erie shows 
a straight coast line, broken by one indentation or pocket, 
the most southerly point of which marks the location of 
the city of Cleveland. ‘fhe general coast line prolonged 
would pass seven miles out to sea. The city is so situ- 
ated as to have two-thirds of the lake to the east, and 
one-third to the west, thus affording double the length of 
sea for winds blowing from the easterly half of the com- 

ass. To my mind this fact principally accounts for the 
increased strength of currents up the lake, without having 
recourse to eddy effects which would perhaps exist under 
favorable conditions. 

The different horizontal strata of water from surface to 
bottom respond to a continued wind in the order of their 
distance from the surface, so while there may be differ- 
ence of direction in the upper and lower currents at any 
given moment, it only depends upon the duration of the 


wind to have all the currents wheel into line with the 
wind. 

On the assumption that the float velocities are identical 
with the current velocities, a wind movement (velocity by 
time) of 80 ‘miles would carry surface currents from 
Wilson Avenue to the water-works crib, and the mid- 
depth currents would require a movement of about 123 
miles to traverse the same distance. The directions of 
the wind necessary to produce this movement are N. and 
N. E., and the frequency of its occurrence in the different 
months for both surface and mid-depth currents as de- 
duced from the average for three years is as follows : 


S. M-D. S. M-D. 
habit di ee 2 July. ..... 13 5 
rebruary........ .... 3 2 August ... .... 2... 9 4 
March -6 4 September. ........ 5 2 
April 8 6 “Ictober.. .......66 3 2 
MAY o558 tin ous .. 8 4 November..... ..... 3 2 
Jume.... ....... 7 4 December..... ... 2 t 


Seventy-three times surface, 36 times mid-depth. 

The cross-sections of Lake Eris, at Cleveland, is about 
19,985,000 square feet. Taking the mean discharge of 
the Niagara, at 265,000 cubic feet per second, on the 
assumption that the lake can be treated as a river, the 
mean velocity of flow of the section would be about eiy ht- 
tenths of a foot per minute, and as the average of the 
mid depth velocities during the present period of obser- 
vations was Ig feet per minute, it clearly demonstrates 
that the currents due to fluw are modified in direction day 
by day by the stronger currents due to the winds. In 
other words, there is no fixed line of current due to 
natural flow and the lake cannot be considered as a river, 
but rather as a basin with erratic currents, under control 
of the winds, and overflowing at the lowest point of the 
rim. 

Coiroborative Testimony.—Captains of fish tugs at this 
port unite in the declaration, that during a northeast 
wind there is a decided current of water from surface to 
bottom, up stream, or to the westward, the indications of 
which are the sagging of gill nets up stream and clogging 
of down stream side of nets with garbage, leaves, etc. 
These nets are set at various distances from the water- 
works crib outward as far as 20 miles; they are 6 feet 
deep and rest on the bottom, During the last winter, 
nets set between the crib and Axworthy Point, and for 
several weeks under the ice, were filled with a thick 
yellowish fungus growth and were also clogged on the 
lower side with some of the refuse, apparently dumped 
from scows. Fish entrails have been taken from the 
lower side of nets three miles out. 

Strongly marked east and west currents have been ob- 
served on Lake Huron, due to winds. It is a known 
fact, and recorded in the pamphlet issued by the Light- 
house Board that changes in wind produce large varia- 
tions in the discharge through the St. Clair and Niagara 
Rivers. In my opinion the strongest currents would be 
produced by the following conditions: A gale or blow of 
lung duration lengthwise of the lake followed by asudden 
cessation of wind In other words, the head of water 
produced at either end of the lake is a direct measure of 
the currents, and the time occupied in creating the head 
being greater than the time occupied by its dispersion, 
the return currents would be of maximum strength. 

Movement of the Winds.—In attempting to draw 
proper conclusions as to the location of the outfall for a 
sewerage system, the observations on currents proving 
beyond all question that they are to all practical purposes 
dependent upon the winds, it becomes necessary to inves- 
tigate the wind movements. I submit a graphical repre- 
sentation of the wind movements (time by velocity) com- 
piled from the records of the Signal Service from 1883 to 
1887 inclusive. January, February and March were 
omitted, as the lake is generally covered with ice during 
these months. The experiments of Mr. Whitelaw, how- 
ever, show the existence of shore currents, even under 
these conditions, although probably not of great strength. 
On the diagrams the wind movement is plotted to scale 
working from circumference to center, so that the shaded 
portion represents the quantity of wind from all points of 
the compass. An inspection of the diagram reveals the 
following : 

A great preponderance of wind movement from the 
west and southeast occurs during the months of October, 
November and December. ‘The least movement is from 
the east in every month but August, which is the most 
evenly balanced month of all as regards the winds, The 
diagram showing the mean movements for five years 
during the nine months from March to January shows the 
following : 

The minimum wind movement is from the east, the 
maximum wind movement is from the west to southeast. 

The movement from the northwest, north and norzth- 
east being equally distributed and between the two, con- 
sequently the prevailing winds are favorable to any outlet 
east of the water-works crib. With a discharge of the 
sewage into comparatively deep water and near the bottom 
the sludge and heavier ingredients will soon settle, as the 
current movement is very slight. The lighter particles 
of the sewage ascending within reach of the surface, where 
the currents meet thcir maximum intensities, constitute 
their principal element of danger, and we must Jook for 
protection to the laws of diffusion and oxidization. 

Unfortunately, circumstances did not permit of an in- 
vestigation as to the law of diffusion, but in the report of 
Rudolph Hering and Samuel Gray on the ‘‘ Disposal of 
the Sewage of the City of Toronto,” the following con- 
clusions are arrived at: That from observations of the 
flood discharges of the rivers entering the lake at Chicago, 
Cleveland and Milwaukee, in the case of the furmer 
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(amounting to several thousand cubic feet per second) the 
dispersion is such as to render them unobservable at a 
distance of five miles; therefore that the average discharge 
is less than 100 cubic feet per second, which would repre- 
sent the sewage from half a million people, would at that 
distance be even more thoroughly dispersed and in fact 
entirely lost. 

This conclusion is corroborated by the investigation of 
John Whitelaw, Superintendent and Engineer of the 
Cleveland Water-Works, recorded in his report of Janu- 
ary 31, 1869, where he makes the following statement : 
‘* During the months of January and February of last 
year, experiments were made and observations taken on 
the ice with a view of ascertaining if possible how far 
north the water in the lake was impregnated with the 
petroleum taste which has been such a source of annoy- 
ance for three winters past. For this purpose measure- 
ments were taken at sight angles from the shore line at 
the inlet, and east and west of the same. Holes were cut 
in the ice at short intervals and the water tasted, at the 
Same time the line running out from the inlet was measured 
and soundings were taken for the purpose of making a 
profile of the bottom.” 

After repeated observations it was found that the whole 
body of water, bottom as well as surface, for a distance of 
4,300 feet, north from the shore line and parallel thereto, 
and for a distance of two miles west and one mile east of 
the river, was tainted with the taste of petroleum during 
the whole time the ice covered it. ‘‘ The last trace of 
impure water was found at a distance of 3,800 feet north 
trom the inlet, and in thirty feet of water.” The distance 
from Willson Avenue to the water-works crib is about 
azo miles, therefore sewage under infrequent conditions 
of the wind and current should be so thoroughly diffused 
as to be lost at that distance. 

Final Conclustons.—Vhe outlet should be, as far as 
possible, removed from the water-works crib, within 
practical limits, sewage under contro] of the currents 
may find its way to the crib from Willson Avenue, under 
proper conditions. 

The outlet should be submerged as near the bottom as 
possible. 

Some expedient might be adopted to prevent the sewage 
under infrequent conditions from being carried up the 
lake. if found necessary. 

: a sewage should be screened before entering the 
ake. 

I would suggest that if the outfall was carried out into 
the lake at Willson Avenue, a distance of about 1,000 
feet, in the shape of an embankment, with properly pro- 
tected slopes or pile crib work, the same to be furnished 
with two discharge gates, one at the extremity and the 
other about half way out on the easterly side, that the 
conditions would be fairly well satisfied, the outer dis- 
charge being used in all cases, but the infrequent ones 
when the winds and curreats are in the direction of the 
water-works crib, when the inner gate could be opened 
and the embankment would, with the shore line, form a 
vast reservoir to retain the diluted sewage during the brief 
time prior to the change of current to other directions, 
when it would naturally flow out into the lake and disperse. 
The expedient of using an inner gate can, if necessity ever 
demands it, be modified by a spur running from the main 
embankment parallel to the shore, thus preventing trouble 
along the beach. 


CEMENT PAVEMENT IN ENGLAND. 


Joun PARKER, City Surveyor of Hereford, England, 
recently pave a description of some cement pavement 
being laid in the town named, which is published in the 
London Building News. ‘The bottom bed, 3 inches 
thick, consists of clean gravel and cement, in the propor- 
tion of six to one, On a solid foundation, the surface or 
top coat being floated in 1 inches thick, consisting of 1 
inch of clean washed sand, Dalbeattie (or Clee Hill), 
crushed 1%-inch granite, and cement in equal propor- 
tions. Mr. Parker’s specifications for the cement used 
are as follows: 

‘*The cement is to be Portland, of the best quality, 
ground so fine that the residue on a sieve of 5,800 meshes 
to the square inch shall not exceed Io per cent. by weight. 
A striked bushel shall weigh not less than 109 pounds, nor 
more than 116 pounds, the cement to be run through a 
hopper with spout 6 inches above top of measure. When 
tested, should the proportion which will not pass through 
the sieve be greater than 10 per cent., a quantity of 
cement proportionate to such excess must be added. 
When delivered, it is to be put into a dry shed at Corpo- 
ration yard, and will not be accepted or paid for until it is 
tested by samples taken from different sacks or casks. 
About ten per cent. of its weight of water shall be added 
and briquettes formed into moulds of 1-inch sectional 
area at the weakest point. The briquettes, having in the 
mean time been kept in a damp atmosphere, are to be put 
into water 24 hours after being made, and remain in water 
until tested. It must not, at any time of the year, set in 
less than one hour, and must bear, without breaking, a 
weight of 350 pounds to the square inch 14 days after the 
briquettes have been made. If it does not, it will be re- 
jected, and must forthwith be removed from the stores by 
the contractor,” 


SOME wooden water pipe was recently dug up in 
Belfast, Ireland, says the London Builuer, which is sup- 
posed to have been laid in 1678. The pipes were square, 
with a round hole, and occasionally a hole for the joining 
of smaller or service pipes. The wood was much de- 
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THE ELEVATED CABLE ROAD AT LOS 
ANGELES. 


THE Los Angeles Cable Railway Company has recently 
built an elevated road on San Fernando Street, Los An- 
geles, Cal.. which presents some unusual features in this 
class of work. The structure is 1,435 feet long and is 
parallel to and partly over the tracks of the Southern 
Pacific Railroad. By agreement between the two com- 
panies one row of columns ot specified dimensions was to 
carry the two tracks of the cable company. The accom- 
panying illustrations show how this was done by spread 
ing the top and bottom of each column to a width of 12 
feet. The base is imbedded in and anchored to a mass 
of concrete 15 feet long, 6 feet wide, and 7 feet deep, to 
insure stability. Upon the column is fixed a cross girder 
16 feet long, on top of which the 50-foot longitudinals 
are placed. The rails are placed directly on the top 
flanges of these girders, with the cable and carrying pul- 
leys between and below. 

The structure was opened for trafic November 2, 1889, 
and has proved to be very firm and free from vibration 
with trains at 5-minute intervals, running 12 miles an 
hour. It was designed for a moving load of 1,000 pounds 
per lineal foot of track, and a wind pressure of 20 pounds 
per square foot of surface exposed, which is assumed, so 
far as the column is concerned, to be concentrated at the 
track level. The total weight of the structure is 518 
tons, or 722 pounds per lineal foot. The contractor for 
the work was A. Gottlieb & Co., and the engineer was 
Samuel G. Artingstall, both of Chicago. 


TESTING AUTOMATIC SPRINKLER HEADS. 


IN discussing a paper on ‘‘ The Determination of Sen- 
sitiveness of Automatic Sprinklers,” read by A. F. Nagle 
at the recent Cincinnati meeting of the American Society 
of Mechanical Engineers, D. S. Jacobus gave particu- 
lars of tests of automatic sprinkler heads made by him, 
under the direction of Prof. Henry Morton, of Stevens 
Institute, for the New York Board of Fire Underwriters. 

The sensitiveness of a snrinkler head, according to Mr. 
Jacobus, is only one of the elements that must be con- 
sidered in determining whether it is perfect enough to be 
adopted. The capacity of the gas burner used by Mr. 
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Jacobus to heat the oven in which the sprinkler head is 
tested is such that the temperature is raised to 200° 
Fahr. in about three minutes, and after this time the 
radiation of the sides of the oven is so great that the heat 
increases very slowly, rising to 230 degrees in about five 
minutes from the start. The average sprinkler operates 
in about five and a half minutes at 235° Fahr., so that by 
the time the head opens the temperature of the oven is 
increasing very slowly, and the error due to the difference 
of the actual temperature of the air and the reading of 
the thermometer is not a great one. On account of the 
existence of this small error, it was propcosed to preserve 
the oven at a constant temperature, say 250 degrees, in- 
troduce the sprinkler head without sensibly altering this 
temperature, and note the time that was required to set 
off the head by means of a stop-watch. It was, however, 
decided that the test for sensitiveness as now conducted, 
was accurate enough, and the above refinement was not 
adopted. 

The following tests are gone through at Stevens Insti- 
tute on each set of sprinkler heads. 

1 Tests in the oven to determine sensitiveness and re- 
liability of action. 

2. Tests by applying direct flame at intervals, to the 
head, to determine reliability of action. 

3. Tests of distribution and rate of flow of water 
through the heads. 

The most prevalent and dangerous defect usually 
found in sprinkler heads is the sticking of the valve to 
its seat after the releasing device has operated. To test 
the heads thoroughly in this respect the first and second 
tests, in addition to being made on the new heads, are 
repeated on heads that have been connected to piping 
and subjected to the action of water and of brine for 
about three months. The action of the water and brine 
for three months has caused the valves of many heads to 
stick so that they would not open uader ordinary pressure. 

The oven used for the sensitive tests is 2 feet in height 
and of 5 cubic feet capacity. At two of its sides pieces 
of glass are inserted about one fcot long by 6 inches 
wide. A thermometer hangs at such a height that its 
bulb is about midway between the top and bottom of the 
oven. An arrangement of swing joints allows the pipe to 
be drawn outside of the oven, so that the sprinkler head 
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may be readily screwed to its place. Before pushing the 
pipe back to its position in the oven a water pressure is 
made to act on the sprinkler, and any air that may be in 
the pipe is removed by means of a vent. The sprinkler 
is allowed to stand about two minutes in order to test for 
leakage, and then is pushed to its position in the oven. 
The bulb of the thermometer is placed near the solder 
joint and at the same height as the latter. ‘The thermom- 
eter employed has a translucent scale, which is illuminated 
by a gas flame placed opposite the window at the back of 
the oven. A system of plates is used at the bottom of 
the oven to distribute the heat throughout the same. A 
gas burner is employed for heating. 

A tank is mounted above the oven at sucha height that 
10 feet head of water is obtained. The sprinklers are 
usually tested under this small head of water. If the 
valve sticks to its seat after the releasing device has op- 
erated a valve leading to the tank is closed and the press- 
ure gradually increased to that in the city mains, in order 
to determine if this will open the sprinklers. If the 
sprinkler opens the exact pressure at which it does so is 
recorded. 

The advantage of employing water in the pipes instead 
of compressed air, and connecting the sprinklers in the 
same way that is done in practice, arises from the fact that 
their reliability of action and their sensitiveness can be 
tested at the same time. Sometimes sprinkler heads will 
fail on account of a slight leak starting at the valve, which 
allows a small amount of water to run over the partly 
melted solder joint of the releasing device, thus chilling 
it and preventing the complete opening of the head. This 
action would not occur if compressed air were used in the 
pipes, or if the sprinkler were connected in such a way 
that the water that escaped by leakage would not run 
over the solder joint and chill it. Various other defects 
are sometimes found in the releasing devices. 

The tests of distribution and rate of flow are made 
under a head of ten feet, as well as under high pressure. 
A barrel is mounted so that the level of water in it is to 
feet above the center of the connection into which the 
sprinkler is secured. A large valve is placed directly 
under this barrel, by means of which the water may be 
admitted to the sprinkler without producing a throttling 
action. A I-inch ordinary steam pipe screws into a 
bushing fitted in this valve. At a distance of 10 feet 
below the surface of the water a horizontal length of 
%/-inch pipe, ro feet long, is connected by means of an 
elbow. The reason for employing the lengths of pipe 
given above was to connect the head so that the water 
furnished it should have to travel through about the same 
length of pipe of a small diameter as it would in the case 
of a sprinkler connected to system in a building. The 
sprinkler head connected to the testing apparatus is 8 feet 
above the floor. 

The New York Board of Fire Underwriters requires 
that the distribution 8 feet below the sprinkler head shall 
be over a circle whose diameter is 10 feet; that the diam- 
eter 6 inches above the head shall be 8 feet, and that the 
rate of flow shall be greater than one cubic foot per 
minute. 

To measure the diameter 6 inches above the head a 
graduated straight edge is employed. ‘The observer, 
standing on the same level as this straight edge, can 
readily observe the diameter spread over. 

In some tests a flat surface has been placed 6 inches 
above the head to show how the water will be distributed 
when the head is used under a ceiling. If the water is 
thrown upward at too great an angle it will not distribute 
properly if used under a ceiling. All the heads are tested 
under 20 pounds pressure, as well as that due to 10-foot 
head. 

An additional test that requires much time to arrive at 
satistactory conclusions is one for liability to loss by water 
damage. Many heads are arranged so that they may be 
tightened up if leakage occurs. This tightening up is 
liable to bring an excessive strain on the solder joint, 
which may yield, not immediately, but perhaps one, two 
or three weeks afterward. It appears that the strain pro- 
duced a slow, weakening action. This action has often 
been observed in the heads that were connected to open 
end pipes filled with water and brine and set aside for 
three months for the first and second tests, as already 
explained. Many of the so-called instances in which 
sprinklers have been opened by the water hammer may 
have been simply caused by excessive strain on the solder 
joint. 
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THE FREEZING PROCESS OF EXCAVATING. 


THERE are given below some details of work at Iron 
Mountain, Mich., referred to in an article on excavating 
by the freezing process published in this journal May 7. 
Both description and illustrations are from an interesting 
article contributed by Daniel E. Moran, C. E., to a recent 
number of the Railroad Gasette. The 27 8-inch freezing 
pipes used were of }%-inch wrought iron, in sections, con- 
nected by taper screw joints cut in the thickness of the pipe 
itself and making flush joints inside and out. Each joint 
was tested by water pressure as lowered, and when the 
pipes reached the bottom the 10-inch casing pipes through 
which they had been sunk were removed by a water jet 
and the work, conducted up to this point by the Chapin 
Mining Company, was turned over to the Poetsch-Sooy- 
smith Freezing Company, contractor for sinking the shaft. 

A Linde ice machine (ammonia compression type), of 
50 tons refrigerating capacity, built by F. W. Wolf, of 
Chicago, was used, driven by an Allis-Corliss engine, to 
which it was connected by a shaft carrying a heavy fly- 
wheel. The engine was 18 by 42 inches, used compressed 
air at 60 pounds pressure, and developed 55 horse power 
at 60 R. P. M. 

No trouble was experienced from freezing of the brine 
used (60 per cent. Ca Cbg), except when its specific gravity 
was below 1.200. 

The cold brine was pumped through a set of distribut- 
ing pipes and regulating valves to the ground pipes. After 
traversing the ground pipes it returned through a set of 
collecting pipes, similar in arrangement to the distributing 
pipes, to the refrigerating machine. 
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The connection of the ground pipe to the delivery and 
return pump pipes is shown in Fig. 1, where the circula- 
tion is indicated by arrows, and a portion of the 8-inch 
ground pipe and the inside 134-inch pipe through which 
the brine is forced to the bottom is shown in section. 

The circulation of the brine through each pipe was ad- 
justed by means of regulating valves V and V, so as to 
bring the temperature of the return streams as nearly 
equal as possible. This method of regulation was de- 
signed to render the effect of each pipe equal in the event 
of the conditions affecting the pipes being different. 
The velocity of the brine in the inner down-flow pipes 
was 2 feet per second, the brine changing every 25 
minutes in the ground pipes. 

The connecting pipes above ground were not protected 
in any way, so that immediately after starting the con- 
densation of moisture from the atmosphere coated the 


pipes and connections with a snow-like ice, which in- 
creased in thickness until some very picturesque effects 
The coating, moreover, served as a 


were produced. 
cheap and effective lagging. 


The brine reached the bottom at nearly its initial tem- 


ful experiments gave 17 per cent. of water in the fine 
sand. Where gravel or boulders were imbedded in the 
sand this percentage was largely decreased and the dis- 
tance frozen was correspondingly greater. 

It was calculated that the water in the sand consume 
nearly 80 per cent. of the refrigerating effect. If, then, 
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Fic. 3. Elevation and Section. 
the sand were replaced in part by material not containing 
water, the work of freezing would be proportionately re- 
duced. 

Losses of the total refrigeration are due to radiation 
above ground, conduction from subterranean sources of 
heat, conduction from surface, flow of subsoil water and 
the ccoling of a quantity of material beyond the limits of 
the frozen wall. 

The Iron Mountain sand had a slight tendency to cake 
and the grains were not clean, Nearly 70 per cent. of a 
100-gramme sample (from the center of a lump) passed a 
IgO-mesh screen. 

Tests were made during the progress of the work to 
determine the strength of this material when frozen. 
Briquette molds were filled with saturated sand and 
frozen, the resulting briquette being kept at a low tem- 
perature until tested. An ordinary Fairbanks cement 
tester was used for both tensile and compressive tests. 
The compressive tests were limited by the size of the 
machine to I-inch cubes, which were formed roughly by 
the same method used for the tensile strength briquettes. 
The tests were made in a cold room, but the temperature 
of the test pieces was not determined, nor is it known 
what effect, if any, cooling below o° Cent. has on the 
strength of the material. The results were as follows: 


Tensile 
Strength. 
Average of 4 tests... 0... cece cece eee cee eeee 431 Ibs. per sq. inch. 
Maximum result .. . ..... 0. 200. cee eee oe  GQE Pera 
Compressive 
Strength. 


Average of 8 tests... .... 
aximum.... .. 


When unmixed with gravel frozen quicksand looks like 
a fine-grained sandstone; it is perfectly homogeneous, 
breaks with a tendency to conchoidal fracture and is as 
hard to work as a stone of similar character. When the 
sand contains gravel or boulders the difficulty of working 
is more than doubled. There seems to be no tendency of 
the rounded boulders to pull out of the quicksand, but 
rather for the break to follow. 

Figure 2 is a section of the shaft showing the stratifica- 
tion of the soil and the arrangement of timbering and 
pipes. 

Figures 3 and 4 show the details of the timbering. 
which was all framed at the surface 

The first and uppermost set of timbers was hung from 
heavy sticks which extended along two opposite sides of 
the shaft and were sufficiently long to get a solid bearing 
at each end 6 feet back from the edge of the excavation. 

As the timbering progressed each set was hung by 
links and screw bolts from the one immediately over it. 
Only the main timbers and the 4-inch lagging were put 
in position at first, the cross timbers (or ‘* dividers "’) not 
being put in until the timbering was nearly completed, 
and then in reversed order, beginning at the bottom and 
working up. The operation of putting in a set was as 
follows: The set having been framed, assembled and 
marked above grouud, the first pieces sent down were the 
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terial was especially fine hay was also packed in with the 
idea that it would, when wet, swell and fill the cracks 
between the 4-inch lagging pieces, and prevent any sand 
from entering. The only difficulty was to get the last 
piece in position, and careful fitting was necessary to 
have it go in tight. 
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The joints between the pieces of lagging were water- 
proofed by strips of tar paper dipped in hot pitch and held 
in place by battens. 

The timbering followed the excavation closely, chiefly 
to save the trouble of scaffolding. 

The finished shaft was nowhere more than a quarter of 
an inch out of truth or plumb. 

The completed excavation carried the shaft into the 


ledge from 4 to 10 feet. It was necessary to make 
a tight connection between the ledge and the lining, and 
to arrange for the support of the timbering from the I-dge. 
This latter was acco:nplished in the usual manner 
by running short drifts into the ledge at the center of each 
side and putting in extra long and heavy cross timbers. 
The joint was made by trenching in the bottom of the 
shaft for the bottom set of timbers and carefully grout- 
ing the space between the timbers and thetrench. To 
this bottom course of timbers the next course was fitted 
and spiked and the space between it and the ledge filled 
with cement mortar. The gap between the lowest set of 
open timbers and the bottom of the shaft was in this way 
filled in with solid timbering. 

CC —=——_——S—_——_——_ 


t 
i > Corner ae en 


® 
ae 
7 


——— 
ap GS GD Gs ee ee es ee es 


Sectional Plan on Line C. D. Pian on Lioe F. G. 


When the timbering was comp.cted steam was turned 
into the shaft to thaw all ice on the timber, so as to per- 
mit the joints in the lining to be made tight with tarred 

per, as before described. Finally, water was pumped 
in up to the level of the water in the soil, and the shaft 
left to thaw out. The purpose of filling the shaft with 


two opposite ones, 4 and 4’, Figs. 3 and 4, which were to 
be bung from the set above, and support in turn the 
other two pieces, ¢ and c’. by their halved ends. Pieces 
6 and 2’ being in position, hanging loosely by the links 
and screw bolts, pieces ¢ and c’ were put in place without 
special care as to exact position. The four corner pieces 
(‘‘ studdles”) came next, and then wedging, bolting, 
spiking, and putting on the lagging. 

Between the sides of the excavation and the lagging 
heavy wooden wedges were driven, and where the ma- 


perature, so that the lowest temperature, and conse- 
quently the greatest freezing effect, was at the bottom of 
the shaft. With a nearly constant difference of only 
1° Cent. between the top and bottom of the pipes there 
was a marked difference in the distance frozen, as deter- 
mioed at the completion of the work by means of a small 
trial shaft sunk on the outside of the wall, which showed 
a nearly uniform batter of about I in 15. 

The rate of freezing varied in different materials ac- 
cording to the amount of water contained. Several care- 


water was to equalize the pressure on the timbering dur- 
ing the thawing, which, it was thought, might bring 
sudden or unequal strains on the shaft. 

From trial borings made after the completion of the 
work it was believed that the quantity of material frozen 
at that time was bounded by a cylindrical surface, 54 feet 
in diameter and about 100 feet in depth. This mass of 
frozen material took a long time to melt, notwithstanding 
efforts of the mining company to hasten the result. It 
was not until 50 days after shutting down ice machine, 
that the ice wall gave way sufficiently to permit water to 
come into the shaft. 
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COMPRESSED AIR FOR WORKING ELE- 
VATORS. 


‘THE Popp system of compressed air power transmission 
at Paris is being steadily extended. According toa recent 
report the Parisian Compressed Air Company has just 
introduced an elevator having this motive power, and it is 
being tried at the Bourse du Commerce and at one or two 
of the principal hotels. Its main recommendation is 
said to be that the cost is about one-half that of hy- 
draulic elevators, and that the expense of working is pro- 
portionate to the weight of material raised. The principle 
of the elevator is very simple. ‘The elevator is worked 
by compressed air, which operates upon water. When 
the compressed air is admitted it enters a water chamber. 
The water in the chamber is forced out under the elevator 
ram or piston, which is driven upwards. On the descent 
of the elevator the water flows back again into the cham- 
ber, so that the action is easy and gradual. By this 
method the power exerted can, it is claimed, be regulated 
at will, and the elevators now in use in Paris are em- 
ployed both for lifting persons and for raising machinery 
and simiJar heavy goods. The same company has also 
laid down an installation in the Bourse du Commerce for 
refrigerating purposes, the air being maintained at a low 
temperature by expansion of compressed air. 


VALVES FOR WATER AT HIGH PRESSURES. 


IN discussing a question as to the best form of valve 
for water at high pressures, presented at the recent 
Cincinnati meeting of the American Society of Mechani- 
cal Engineers, G. C. Henning referred to the valves used 
in the emery testing machines in which there was no 
leakage at pressures as high as 4,500 pounds per square 
inch. Hammered emery bronze is used for the seats of 
these valves, the valves proper being steel plugs care- 
fully turned and ground. Both valve and seat are coni- 
cal, and, according to Mr. Henning, this form of con- 
struction has been satisfactorily used under pressures 
ranging up to 10,000 pounds per square inch. A leather 
ring is used for packing the valve stem, and the largest 
size of valve of this kind used had a I-inch opening. 


HOW TO KEEP FROST OUT OF WATER PIPES 
AND HYDRANTS.* 


Our pipes at Leadville, Col., are laid 6 feet deep, and 
the frost goes 7 to 10 feet deep. After laying the pipes, 
and before filling in with dirt, we pack around them with 
good stable manure, which makes a good warm dirt even 
after the life is out of the manure. All large rocks and 
boulders should be removed and not put back in the 
ditch. 

Hydrants should be inclosed around the bottom with a 
box of 2-inch lumber 2x24 feet, and 2 feet high without 
a bottom. A1¥% inch pipe should lead from the box up by 
the side of the hydrant to blow steam in. 

All services are laid in double boxes, the double boxing 
makes an air-chamber preventing frost from catching the 
pipes so quickly. One box is 8 inches in the clear and 
the other 4 inches, and the service pipe is laid in that 
with a %-inch pipe running up by the side of the curb- 
box, and also extending some distance each way in the 
pipe-box so as to blow steam in. 

We have a steam buviler, about four horse-power, 
mounted on a wagon, which we hitch horses to. We 
open the hydrants almost every day after the frost gets 
down, and if they are beginning to catch or freeze, which, 
with a little experience almost any one can tell, we blow 
steam down the \%-inch pipe tou warm up the bottom of 
the hydrant. If the 4-inch pipe leading to the bydrant is 
frozen we take the top off and take the inside barrel out, 
then we have a heavy 14-inch steam hose which we feed 
through a 2-inch pipe bent alittle at the lower end, and it 
is very easy to feed it through to the main pipe, cutting 
out all the ice in a few minutes. 

If the main pipe freezes we dig down as soon as pos- 
sible, drill a 13-inch hole in the main and feed in the 
steam hose either way. Of course it is necessary to shut 
off the water, and therefore there should be plenty of 
valves. If taken in time we seldom have a pipe burst. 
And for service pipes, if we are notified as soon as they 
freeze, we attach our steam hose to the %-inch pipe or 
stop-box and blow steam for a few minutes into the 
double boxing and it thaws them out. We seldom have 
a bursted pipe if taken in time. We do not agree to 
keep service pipes open, but, asarule, when we have steam 
up and have the time we make no charge for thawing 
them out. Our plumbers have similar steamers, only on 
a smuller scale, to pull by hand, which they use quite 
extensively, and for which they charge the consumer. 

We also have a system of opening and closing valves 
and opening hydrants to test the different cross streets, by 
which we can tell if the main pipes are freezing. If so 
we let the hydrant run for a few minutes and the water 
will cut the ice out. The temperature of our water is 
from 33 to 35 degrees, and where it is possible when 
pumping we turn the exhaust into the sump so as to 
raise the temperature, which is quite a benefit. 


* Paper read by C. N. Priddy, Superintendent of Water-Works 
at Leadville, Col , before the annual meeting of the American 
Water- Works Association at Chicago, May, 1800. 


RECENT WATER-WORKS CONSTRUCTION. 
No. XXII. 
(Continued from page 360, Vol. XXI.) 
NEW WORKS FOR DENVER, COL. 

THE general plan of the water-works now being built 
at Denver, Col., by the Denver Water Company, will be 
understood from the annexed sketches, which roughtly out- 
line the locations of the reservoirs and pumping-station, 
the lay out of the delivery mains, and a vertical section at 
the primary source of water supply. 

The works will embrace a submerged dam, or rather 
caisson, built of timber and designed to intercept the sub- 
terranean flow of water under Cherry Creek. The latter 
is dry except during periods of flood, and the bed rock 
immediately underneath it forms a depression about 40 
feet deep, making the depth below the surface of the 
ground about 70 feet. The section (Fig. 2) explains the 
formation There is a steady slope up to the mountains at 
the right, and the subterranean flow of water after having 
reached the depression under Cherry Creek, will be caught 
by the caisson and delivered intothe pump shaft at the right. 
The length of the caisson will correspond with the width 
of the depression, measuring 700 feet, and will be about 
16 feet wide. Its height from bed rock to the surface of 
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the bed of the creek will be from 60 to 70 feet, which will 
allow an ordinary flow or freshets to pass over its top with- 
out damming up the creek. The pump shaft will, for 
the present, contain two sets of triple expansion pumping- 
engines, built by E. P. Allis & Co., of Milwaukee, Wis., 
each having a daily pumping capacity of 15,000,000 gal- 
lons against a head of-200 feet. A third set will be added 
in the near future. The pumping station will be at Sul- 
livan Siation, about seven miles from the city of Denver. 

The work of excavation for the pumping station is now 
progressing. It will be 150x70 feet, and its foundation 
will be in bed rock. The walls will vary from seven feet 
at foundation to two feet at line of water table. The 
pump house surmounting these foundations will be a 
stone building, the design selected being that submitted 
by Albert Kahn, of Detroit, Mich., in the pumping sta- 
tion competition of THE ENGINEERING AND BUILDING 
RECORD, published in the issue of March 29, 1890. 

The construction work is now in progress with a force 
of 50 men and 25 2-horse teams, which will be increased 
to 500 men within 30 days, and whose work will be sup 
plemented by improved dredging machinery. The present 
steam dredge is mounted on a scow and will be used to a 
depth of 30 feet, after which the timber dam will be put 
together and sunk, when the dredging will be done 
from the interior of the caisson by means of a vertical 
dredge operated by an electric motor. 


The pumping engines will have a guaranteed duty of 
130,000,000 foot-pounds, and the first set is to be ready 
for operation on April 1, 1891. The second set is to be 
complete by October 1, 1891. The water ends of the en- 
gines, as will be understood, will be at the bottom of the 
pump shaft, on a level with the bottom of the submerged 
caisson, and will thus be submerged, while the steam 
ends will be above on the pump-house floor. 

The reservoir will be at an elevation of 398 feet above 
the City of Denver and that to be first completed, marked 
Basin No. 1, in Fig. 1, will have a capacity of 70,000,000 
gallons. ‘The available water pressure, it is under- 
stood, will be sufficient to reach the highest buildings of 
Denver. The quality of the water is said to be excellent 
and its temperature exceedingly low. The cleaning of 
the reservoirs, when necessary, will be effected by special 
blow-off valves and outlets in the bottoms, the latter 
being arranged to form a number of large pockets in- 
tended to serve as collecting basins for the mechanically 
suspended impurities. The blow-off valves will be 
located at the lowest points. 

The accommodation for the working force at present 
comprises a boarding house 200 feet long, two stories 
high witb a dining room 100 feet by 30. Contracts have 
also been let for three brick dwelling bouses and a brick - 
storehouse, which will be permanent structures. 

There are now being made two switches from the 
Denver, Texas & Gulf Railroad at Oakesdale, ten miles 
from Denver. 

Capt. Edward Ruger, chief engineer, is in general 
charge of the work ; W. F. Hawes is assistant engineer ; 
Capt. H. N. King, superintendent of construction; T. A. 
Taylor, general foreman. 

The estimates for the work call for an expenditure of 
about $500,000. 

For the above particulars THE ENGINEERING AND 
BUILDING RECORD is indebted to Mr. W. A. Underwood, 
of The American Water-Works Company, New York. 


THE CONTAMINATION OF STORAGE WATER. 


IN discussing a paper entitled, ‘* Contamination of 

Storage Water on the Pacific Coast, and the Palliatives 
Resorted To,” presented by L. J. LeConte at the recent 
Chicago meeting of the American Water-Works Associa- 
tion, Professor Albert R. Leeds, among other things, 
said ; ; 
Mr. LeConte brings into prominence the unusual phys- 
ical conditions prevailing upon the Pacific Coast; and, 
more particularly, the climate. [le thinks that we on this 
side have no adequate comprehension of the difficulties 
growing out of these conditions. Mr. LeConte says that 
they are compelled to rely for their water supply upon the 
rain which falls in their winter season between the months 
of November and May. After this period for a period of 
six months they have no rain, and their storage system 
must be regulated accordingly. It is very usual for a 
whole winter to pass, and sometimes more than one, with- 
out any rain. ‘lhe period of drought may extend to 600 
days, and they must have reservoirs to give them a water 
supply reaching over goo days, or more than two years’ 
supply. Thecity of San Francisco has three reservoirs 
on a scale of which we have little experience on the Atlan- 
tic Coast. One of these reservoirs has a capacity of 10.080, - 
000,000 gallons; the second 6,690,000,000 ; and the third 
3,830,000,000. The amount of water supplied to the city 
from the first two reservoirs is 9,000,000 gallons a day, or 
only a little more than 1-1,000 part of their united 
capacity. 

The city of Oakland, he further says, has a reservoir of 
4, 300,000,000 gallons, supplying 22,000,000 gallons per 
diem, or about 1-200th of its capacity. 

In a very lucid manner he describes the life history, if I 
may so call it, of the water as it falls from the clouds, is 
impounded in the reservoirs, flows down from the aque. . 
duct, and finallly reaches the consumers. He divides this 
life history into three stages: First, the period ot collec- 
tion extending through the winter season up to the end of 
May. During this time the water is good, notwithstand- 
ing some light silt or mud is carried into it by 48 winter 
floods. He makes the important observation that uo to 
the end of this period of collection the temperature of the 
surface water is 48° Fahr., andthat of the bottum water 
50, and since the warmer water is below and the colder at 
the top, there goes on during this first phase of the life his- 
tory a constant circulation. 

‘The second phase, he calls the period of fermentation. 
This sets in about the end of May. The surface of the 
water now acquires a temperature of 62 degrees, while the 
bottom retains its temperature of about 50. Asa physical 
consequence the circulation ceases, and this period of fer- 
mentation is also a period of stagnation. This second 
phase of the life history is attended with a growth of 
phenogamous plants; that is to say, ordinary fresh water 
plants, plants capable of giving up oxygen, assimilating 
carbonic acid, supporting fish life, ete. Later, the era of 
fermentation is marked by the rising of bubbles all through 
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the water, which consist of carbonic acid gas and car- 
buretted hydrogens. As these gases increase in quantity, 
the dissolved oxygen diminishes and the vegetation 
changes its character. It is no longer phenogamous, it 
becomes cryptogamous: the familar plants which flourish 
in lively water disappearing, and the more obscure forms 
of vegetable life, the alge, making their appearance. 
Now comes another and more tragic phase of the life 


history: First, the youthful life with its beauty, then its - 


development, then approaching decay. Now, there has 
arrived the last phase, which is that preceding death, and 
this last phase is one of putrefaction. When this has 
arrived the gases have changed their character. The 
oxygen has largely disappeared and carbonic acid gas, car- 
buretted hydrogen and sulphuretted hydrogen have taken its 
place. Inthe phase of putrefaction, decay is going on, 
and whenever decay occurs in the absence of oxygen it is 
dangerous and means death; it means the formation of 
septic poisons, fatal to both vegetable and animal life. 

This period of decay ends with the close of October. 
In November the life history enters again upon a new 
cycle. The frosty nights set in as soon as the water be- 
comes chilled. ‘1 bechilled water sinks to the bottom, and 
once more circulation of the water in the storage reser- 
voirs takes place with consequent alterations and changes. 
Curiously enough, at this point, the water as shown by 
analysis is at its worst. This is due to the circulation 
having been established once more. The warmer 
water rising from the bottom, along with the gases, brings 
mud and organic impurities tothe surface. Mr. LeConte 
emphasizes the fact, that while the water in the storage 
reservoirs is very bad, yet as it passes down the open 
flumes and aqueducts leading from the reservoirs, being 
in contact with the air in these open conduits, its quality 
continues to improve progressively until by the time it 
reaches the surface reservoirs it is at all times much better 
than the water in the impounding reservoirs. He further 
discriminates in this connection between the changes 
taking place and the resulting quality of the San Fran- 
cisco water and the city of Oakland water. Both are pro- 
vided with enormous impounding reservoirs, but the San 
Francisco water comes down through open conduits and 
passes through screens placed at the service reservoirs 
within the city limits. The city of Oakland water, on the 
other hand, passes through screens placed near the storage 
reservoirs, and then flows many miles out of contact with 
air before it is delivered to the consumers. It results 
from these differences that the quality of the water in San 
Francisco is far better than the city of Oakland water. 
Furthermore, in regard to the city of Oakland, an addi- 
tional source of the offensive taste is in the pipe system. 
During the entire putrefactive stage in the storage reser- 
voir the water in the pipes supplying the consumer is 
always bad. Mr. LeConte attributes this offensiveness 
to the mud in the surface pipes and finds it to be so much 
the worse as this mud is excluded from the air. 

In concluding this resumé of the paper, I will bring to 
your attention the palliatives proposed by Mr. LeConte. 
His first palliative consists in the removal of the mud from 
the reservoirs. Lie proposes to effect this removal by 
means of a pipe let down to the bottom through which 
the mud should be pumped. 

Secondly, the accumulation of the mud in the service 
pipes should be remedied by previous subsidence and sand 
filtration. 

I have now given you as fair an id2a of the contents of 
this valuable paper as I could from my recollection of it 
as read. 

I am sorry that I have no personal knowledge of the 
climatic conditions prevailing on the Pacific coast. But 
the troubles which Mr. LeConte speaks of are similar to 
those which baffle and perplex all of us, perhaps more 
than anything else in connection with the palatability of 
particular water supplies. To show that these troubles 
are very common in the Middleand New England States, 
I would mention that in the summer of 1874, the state of 
affairs Mr. LeConte speaks of as chronic in these Calitor- 
nian storage reservoirs, occurred over the whole of the 
northern part of New J®rsey. Mr. Owen, our fellow 
member, said to-day, that, in accordance with the recom- 
mendations of the Water Commission of New Jersey, the 
whole of the water supply which falls upon the Passaic 
water-shed of northern New Jersey, and which is quo 
square miles in area, is to be parcelled out, and so many 
million gallons are to go to the city of Newark, so many 
to Jersey City, and soon. But, while the remark made 
by Mayor Haynes, of Newark, that this water is of great 
purity, is true of the water in its ordinary condition, yet, 
in the natural impounding reservoirs, which are the lakes 
all through this water-shed, the same trouble that Mr. 
LeConte speaks of frequently occurs. In the summer of 
the year 1874, if I recall the date correctly, there was not 
a lake in this water-shed which did not present the same 
phenomena, and went through the same changes of fer- 
mentation. The fish were affected by it, a vast number 
dying and rising to the surface, being killed by the 
p2isons generated in this process of putrefaction. ‘lhe 
country people recognize the recurrent character of this 
aquatic disorder, and denominate it the “‘ purging of the 
water.” 

I spoke of New England. At Athol, Mass., for in- 
stance, the water is taken from a natural impounding 
reservoir, and every season it goes through the same 
cycle. Not only the period of fermentation and of alge, 
but of putrefaction attended by an intolerable stench. At 
Springfield, Mass., the Ludlow reservoir covers 550 acres, 
and they have tried a number of palliatives, especially 
gravel and charcoal screens, but without success. The 


water supplies of Newburg. on the Hudson, and of very 
many other towns in the Middle States have their like 
periods of fermentation and putrefaction. 

It is a mistake to suppose that troubles from aquatic 
vegetation take place only in the warm season. Our 
friend, Mr. Tubbs, will sustain me in the statement 
that in connection with the water supply taken from 
Hemlock lake at Rochester, they have had trouble in 
winter quite as bad as in summer, due to the development 
of certain forms of alge. here are certain kinds of alge 
that will grow on the ice, and they have suffered on this 
account at Rochester in the month of February. The 
same thing is true of the water supply of Philadelphia in 
the winter of 1882. The water supply at Philadelphia 
comes mainly from the Schuylki1 River, which has a daily 
flow of 300,000,000 gallons. At that particular season, 
the river was coated with ice from Pottsville and the min- 
ing district down to the Fairmount Pumping Station. 
Many tof you who visited the Centennial in 1876 will 
probab y recall that there were a great many cases of 
typhoid fever among the visitors at Philadelphia at 
that time. The origin of the typhoid fever pre- 
valent among the Centennial visitors was attributed 
to the polluted water of the river Schuylkill. ‘lhe 
examination of the water at Philadelphia in 1882 
showed that it was very impure, but the cause of the 
offensive taste and odor was not revealed until the analy- 
sis was extended to the examination of the gases dissolved 
in the water. This examination showed that the oxygen 
had disappeared, and its place had been taken by carbonic 
acid and carburetted hydrogen. These changes had come 
from the putrefaction of the sewage contained in the 
Schuylkill water, beneath the ice, and consequently out 
of contact with the air. . 

I shall have a few words to say with regard to the 
nature of the remedies that appear to be indicated. Mr. 
LeConte dwells upon the importance of the removal of 
the mud from the bottom of the reservoirs, and on keeping 
it out of the pipes by subsidence and filtration. In refer- 
ence to the former recommendation, [ would add the im- 
portance of preventing the process of fermentation and 
putrefaction in the reservoirs, by eliminating the dissolved 
carbonic acid and carburetted and sulphuretted hydrogen 
by means of excess of oxygen. These two objects are 
being carried out in a number of places by artificial aera- 
tion. Water, after this treatment, does not require pre- 
liminary subsidence. Its suspended mineral matters can 
be completely removed by precipitation and filtration, 
which at the same time remove al] other particles how- 
ever minute, including the spores of bacterial and crypto- 
gamic life. 


Questions and Answers. 


All questions relating to building construction, paving, sew~- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as = 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
ecpera’ piece of paper, su that it may be prompcly sent to 
the itor. 


HOW TO PROPORTION VAULT WALLS AND 
ROOF. 


“ARCHITECT” writes: ‘‘ 1am somewhat puzzled over 
the following problem, and venture to ask your assistance 
in its solution. 

Anunderground vault in a public road is 25 feet wide, 
300 feet long and 10 feet deep, and will have a covering 
of 7 feet of earth. Supposing the rucf to be of I-beams 
with flat 8-inch brick arches and sidewalls of brick, for what 
strains should the roof and sidewalls be proportioned ? 

It is assumed that 15-inch I-beams, 4-foot centers will 
be sufficient, supposing the load to be 250 pounds per 
square foot. It seems to me that this is incorrect, as the 
filling may weigh 100 to 110 pounds per cubic foot, giving 
for 7 feet in depth 700 to 800 pounds per square foot 
which, with the weight of brickwork 125 pounds X .7' == 
go pounds per square foot, aad 1-foot length of I-beams 
200 pound, 


3 
pounds per square foot. 
live load. 

The side walls sustain a load per lineal foot of %-span 
X weight per square foot on roof — 13 X 1,000 = 
13,000 pounds, and I suppose should be treated as a 
surcharged retaining wall, because the banks are very 
likely tocrack when the sheeting is drawn, and in accom- 
panying diagram, in which I attempt to treat the solution 
graphically, I assume that the slope must be considered 
as about 1to1. After applying forces, surcharge, etc., 
I find resultant pressure lies just inside foot of wall; also 
the triangle above the surcharge appears to act on the 
roof. Havel properly indicated the amount and point 
of application of this force? It is not included in the roof 
load or any other. What is effect of roof to prevent over- 
turning of wall? [See Fig. 1.” 


= 70 pounds, making in all about 1,000 


There is also no allowance for 


[The assumed load of 250 pounds per square foot on the 
roof of the vault is, as our correspondent has pointed out, 
altogether too small, and 1,000 pounds per square foot, 
as he suggests, is probably pretty near the truth for the 
dead Joad, although he has neglected tc divide his weight 
of I beams by four as would be necessary with beams 
spaced 4 feet to centers. To carry this load with 
rolled beams would require 20-inch heavy I-beams 
about two feet apart and weighing about 45 pounds 
per square foot of roof. Riveted girders would be 
stiffer and weigh less per square foot and cost less 
per pound, and could be put enough further apart to 
considerably reduce the labor of turning the arches. 
Let us see how large they would have to be if 
spaced five feet to centers. The dead load above 
assumed of 1,000 pounds per square foot would 
give a maximum shearing strain of 4% X 1,000 X 5 X 
25 == 62,500 pounds and a maximum bending moment of 
% X 1,000 X 5 X 25 X 25 = 390,625 foot-pounds. 
The heaviest live load would probably be a 15-ton road- 
roller, and of this not more than one-half could very wel] 
get on one girder at a time, though it might rest on it 
near one end, and so give a maximum shearing strain of, 
say, 12,500 pounds. The maximum bending moment 
from this load at the center would be & xX 15,000 X 25 
== 93,750 foot-pounds. 

From live and dead loads combined the maximum shear 
would therefore be 62,500 + 12,500 = 75,000 pounds, 
requiring, at 6,000 pounds per square inch, 124 square 
inches in the web plate, which, if 24 inches deep, would 
give a thickness of, say, 0.5 inch, or if 30 inches, 0.4 
inch. 

The total bending moment would be 390,625 ++ 93,750 
== 484,375 foot-pounds, giving a chord stress for a girder 
24 inches deep of, say, 480,000 ++ 2 = 240,000 pounds, 
and requiring chord sections, at 12,000 pounds per square 
inch, of 20 square inches, or, if 30 deep, of 16 square inches. 
The total section of the 30-inch girder would, therefore, 
he 12 X 16 X 16 = 44 square inches, and its weight per 
square foot of roof supported 4 X 44 X 3.33 == 29 
pounds, which would be increased somewhat by rivets 
and stiffeners, but would not much exceed two-thirds the 
weight of the rolled beams per square foot, especially as 
something could be saved by reducing the chord section 
toward the ends. These girders would weigh about two 
tons apiece. In view of the fact that a central support 
would reduce the shearing stress by about 50 and the 
bending moment by about 75 per cent., with a corre- 
sponding reduction of metal in the girders, it would evi- 
dently be well to provide such a support if possible. 
Light 15-inch beams about four feet apart would then 
answer the purpose, and would weigh about 1214 pounds 
per square foot of roof. 

In calculating the pressure on the side walls our cor- 
respondent has not bit the mark so closely, In the first 
place, no ordinary material can be depended on to stand 
continuously at a slope of I to 1, certainly not if it has 
to be sheet piled when excavated, as he intimates. A slope 
of 1% to I, or 33} degrees, is as much as it is safe to cal- 
culate upon. A’ glance at the diagram is sufficient to 
show that merely as a retaining wall the structure would 
not support the pressure of the earth, but. fortunately, it 
does not have to act in that way. The wall, or rather, for 
convenience, we will say, any portion of it a foot long, is 
in the condition of a loaded column subjected to a lateral 
pressure, or, perhaps, it may be more conveniently treated 
as a weightless beam supported at both ends and sub- 
jected simultaneously to end pressure and to the action 
of a distributed load. This load is the pressure of the 
earth, which varies directly as the depth, and inversely with 
the angle of repose of the material. With 33} degrees, as 
the assumed angle of repose, the horizontal pressure at 
any point on a vertical plane will, according to Rankine, 
be equal to 0.29, say 0.3, of the vertical pressure of the 
earth at the same depth. If the top of the wall is 8 feet 
below the surface, and we take the material to weigh 110 
pounds per cubic foot, then the horizontal pressure at that 
point will be 8 X 110 X 0.3 == 264 pounds per square 
foot; at the bottom of the wall, which is 10 feet lower, it 
will be 594 pounds per square foot, and will vary uni- 
formly between giving an average pressure of 429 pounds, 
or a total pressure per lineal foot of wall of 10 X 429 = 
4.290 pounds. The variation in the pressure will slightly 
increase its bending effect, but it will also slightly 
lower the point of greatest bending moment, and with- 
out going into any exact calculation, its effect will, per- 
haps, be fully allowed for by calling the pressure 4,300 
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pounds, and uniformly distributed. This, on a beam 
supported at two points 10 feet apart, would give a maxi- 
mum bending moment of 4 X 4,300 X IO X 12=— 
64,500 inch-pounds. 

It now remains to find how thick the wall must be in 
order that the tensile stress at its inner face may be re- 
duced to safe limits or altogether eliminated. In this 
case the tensile stress will be reduced and the compressive 
stress increased by the load on the top of the wall as well 
as by the weight of that part of the wall itself which is 
above the point of maximum bending moment. The 
weight of the earth and masonry above the spring of the 
arches has been taken at 1,000 pounds per square foot, 
and if we take the masonry to weigh 120 peunds per cubic 
feot and the point of maximum bending moment to be al 
half the height of the vault, or five feet below the spring, 
the weight of wall to be added will be 600 pounds per 
square foot, or a total of 1,600 pounds per square foot, or 
II pounds per square inch. 


One Arwision ef scale =1ft.=loo0lbs. 
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- VAULT WALLS & ROOT. 


On the side walls the load per lineal foot from the roof 
and earth would be 12% X 1,000 — 12,500 pounds. 
This would give a load per square inch on a 24-inch 
wall of 43 pounds, to which should be added the 11 
pcunds already allowed for the weight of the upper part 
of the wall and of the earth above it, making 54 pounds 
in all. The bending moment of 64,500 inch pounds per 
lineal foot would give in a 24-inch wall a maximum stress 
of 56 pounds per square inch, which, combined with the 
longitudinal stress just found, would give at the face of 
the wall a tensile stress of 56 — 54 = 2 pounds per square 
jnch, and at the back a compressive stress of 56 + 54 == 
110 pounds per square inch. The material can easily 
bear twice this compressive stress, and the tensile stress is 
so small that it may be safely neglected, especially as it is 
likely to be still further reduced by the bearing of the 
beams not being over the middle of the wall either 


originally or in consequence of their spring when loaded, 
which would bring it nearer the inner face. 

The end walls do not carry so much of the roof load, 
having only one-half of one arch to carry, or 2% X 1,000 
= 2,500 pounds per lineal foot, but as this is all carried 
at the spring of the arch it will produce at least twice as 
much compression at the face of the wall as if uniformly 
distributed. On a 36-inch wall, therefore, this would 
produce a compressive stress at the face of 2 X 2,500 + 
432 = 12 pounds per square inch, to which must be added 
the 11 pounds as before, giving 23 pounds of compression. 
The bending moment will produce in a 36 inch wall a 
maximum stress of 25 pounds per square inch, so that at 
the face of the wall there will be a tensile stress of 25 — 
23 == 2 pounds per square inch, and at its back only the 
It pounds per square inch due to the superincumbent 
earth and the upper half of the wall. 

The thicknesses of 74 and 36 inches thus found are 
probably quite ample, as walls of such dimensions could 
hardly fail by bulging, after the mortar had hardened, with- 
out exerting a positive arch action that would oblige them 
to lift the entire roof before they could give way. It is, 
therefore, probable that a thickness of 32 inches would 
prove sufficient for the end walls, and in fact the whole 
problem is one involving so many considerations that 
while it is well to figure out the pressures and thicknesses 
as a guide in forming a conclusion, the trained eye and 
judgment of the engineer willin the end be found to be a 
better dependence than calculation alone. 

It is obvious, that as these walls depend mainly for their 
stability on their superincumbent load and the support 
they receive at the top, that the roof should be finished 
and loaded and the mortar allowed some time to harden 
before any lateral pressure from the filling is permitted to 


“come upon them, and to further this object it may be 


better not to draw the sheeting but to let it support the 
bank as long as it will. 

If there is room to do it the horizontal pressure of the 
back-filling may be materially reduced by compacting it 
in layers inclined from the wall as shown at A, Fig. 2. 
The upper flanges of the girders or beams should be 
covered with concrete, as shown at B, Fig. 2, so as to pre- 
vent corrosion in the damp earth, and if absolute water 
tightness is desired it would be well to cover the whole 
roof with several alternate layers of roofing felt and 
asphalt. 

If the side walls could be lowered a couple of feet or 
so, and made thick enough to act as abutments, the vault 
could be conveniently spanned with a 24-inch arch of 
say §-foot rise. This would avoid all iron work and be 
more easily made tight, and by smoothing off the earth 
in the middle to act as a center while turning the arch, 
and removing it at the ends after the arch was completed 
the expense of wooden centering would be saved, and the 
cost of the entire work would be probably much reduced. 
It would be well to make a careful estimate of the com- 
parative cost of these plans before proceeding with the 
construction. 

If our correspondent prefers to proportion his work 
according to the ordinary rules of retaining walls he 
should look up the subject a little more carefuliy and need 
give himself no anxiety about the triangle of earth above 
the surcharge. The wall can only act as a retaining wall 
before the roof is on, and in that case the triangle will 
quickly slide off, or if the earth is so compact that it will 
preserve its position there will be no lateral pressure on 
the wall. 

We have answered this question at some length as con- 
taining some points of general interest, and the thickness 
of vault walls, though something which has often to be 
determined, we do not remember to have seen discussed 
before. As a rule, however, such questions should be 
referred to a competent consulting engineer, and our cor- 
respondent will find the professional cards of several of 
these gentlemen on the last cover page of this journal. 
It will probably be wiser for him to get one of them to 
apply the principles above stated to his particular case 
than to attempt to do it himself.] 


AT arecent meeting of the Montreal City Council, it 
was stated that there were only four water main manulac- 
tories in Canada, that in some recent purchases for the 
city only two of them were asked to bid, and of the two 
one was unable to supply the pipe, and so the contract was 
let practically without competition. Importing pipes was 
suggested, but there was no action in regard to it. 


THE AVON, MASS., WATER-WORKS. 


IN the recently issued report of the Board of Water 
Commissioners of the town of Avon, Mass., the Engi- 
neer, Louis E. Hawes, describes the main features of the 
system of water supply, on which work was commenced 
August 15, 1889. 

The system is what is known as a pumping system, 
with a compensating reservoir or stand-pipe for storing 
water between periods of pumping. which, in consequence 
of the small amount of water that wil] be used in the town 
for some time, will occur daily in small quantities, or at 
longer intervals as the desirability becomes apparent. 
The system comprises a source or supply well, pumping 
plant, reservoir and distribution piping with its stop- 
gates, fire hydrants and service connections. The supply 
well is circular in form, has an average diameter of 20 
feet, is made of heavy rubble masonry laid dry, and lined 
with a 12-inch brick wall, laid in bydraulic cement. The 
brickwork starts at a point 6 feet from the bottom, leav- 
ing the stonework to that height open for the free perco- 
lation of water. The whole rises several feet above the 
surrounding meadow, the surface above the well being 
graded to meet it, and is surmounted by a conical roof, 
with a suitable entrance to the interior. The well is 22 
feet deep, with an overflow 4 inches from the top, to 
which point the water rises anc escapes, although 3 feet 
above the elevation of the original spring, thus storing 
the water higher. A 10-inch suction pipe connects the 
well with the pumping machinery. 

The pumping plant comprises a horizontal tubular 
boiler, a duplex compound condensing pumping engine, 
an air pump and condenser, a boiler-feed pump, and the 
necessary piping, fixtures, gauges, etc. The boiler is 13 
feet long and 54 inches in diameter. The pumping en- 
gine has steam cylinders g and 16 inches in diameter, 
water cylinders 94 inches in diameter, with a 12-ioch 
stroke for all. It is provided with ample air chambers 
and an air-charging device, has a counter to record the 
revolutions of the engine, and is so arranged in its con- 
nection with the condensing apparatus that it can be run 
non-condensing, exhausting into the atmosphere. The 
engine is capable of pumping 36,000 gallons per hour, ata 
piston speed not exceeding 95 feet per minute, the lift from 
engine room to high water in the reservoir being 167 feet, 
or a total average lift from the well of 177 feet, exclusive 
of friction. The boiler feed pump is so arranged that 
cold water can be pumped from the well, taken directly 
from the street main, or hot water pumped from the hot 


_ well, always, however, passing through the heater before 


going into the boiler. 

The force main from the pumping station is 8 inches in 
diameter part of the way, and is then enlarged to 10 
inches, centinuing this size to the reservoir which it en- 
ters at the bottom, rising to a height of 84 '4 feet, so that 
water is admitted to the top of the reservoir, and by an 
automatic arrangement drawn from the bottom, thus in- 
suring complete circulation. 

The foundation of the reservoir is 22 feet in diameter 
and 6% feet deep, built of rubble stone and cement laid 
solid, with six anchor plates imbedded below, and six 
hammered bracket stones set in the top for the anchor 
bolts to pass through. A tunnel lined with brick extends 
from the outside to the middle allowing the passage and 
inspection of the leading main. The reservoir upon this 
foundation is made of wrought-iron, and is 20 ‘eet in 
diameter by go feet high, made up in sheets thoroughly 
riveted together. There is a ladder inside and out and a 
manhole near the bottom. The iron of the bottom and 
lower 20 feet is half an inch in thickness, the next 20 
feet seven-sixteenths, the next 20 feet three-eightbs, the 
next 15 feet five-sixteenths, and the upper 15 feet quarter 
of an inch thick, which gives a factor of safety of 4.15 at 
the bottom, four being considered ample. For every foot 
in height the reservoir contains 2,356 gallons, and when 
full to high-water mark, which is within 3 feet of the top, 
holds 205,000 gallons. 


The distribution piping is cast iron. The 10 inch pipe 
weighs 60 pounds per foot, the 8-inch 45 pounds, and the 
6-inch 30 pounds per foot, every length being certified to 
have received a pressure test of 300 pounds to the square 
inch before leaving the foundry. 


In Toronto, Ont., local improvements paid from 
special assessments instead of the general city fund— 
pavements, sidewalks, etc.—will have ro per cent. added 
to their cost to cover engineering and clerical expenses 
connected with them. This will relieve the general tax- 
payer from all burden of improvements of the kind. 
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LIGHTINGEVENTILATION 
ATNGINCCRINGE 


PLUMBING IN THE HUDSON RIVER STATE 
HOSPITAL 


A GENERAL description of the plumbing system in the 
New York State Hospital at Poughkeepsie was published 
in this journal December 25, 1886, accompanied by de- 
tails of traps, etc., of the pipe fittings in one shaft, and 
of a brick and stone receptacle in the foot of the shaft 
which received the discharge from the soil and waste 
pipes, and emptied intothe sewer. Since that article was 
published other buildings have been added to the insti- 
tation, and some changes developed in the plumbing, as 
will be seen in the accompanying illustrations of pipes in 
the new Surgeons’ House. 

Figure 2 is a section through the toilet room, and Fig. 
I is a section and elevation at Z Z in Fig. 2. Each trap 
has the usual back-air vent pipe A that connects with the 
upper part of the soil pipe, and another independent pipe 
B extending above the roof, connected to the house side 
of the trap and serving as a local vent. H H, etc., are 
handholes with screw caps. C C is a section of the 
6-inch pipe and fittings that receives the discharge from 
the waste and soil pipes and empties into the sewer. It 
replaces the brick receptacle A B, shown on page 9gI, 
Vol. XV, and is not trapped, it and the connected sewer 
being considered thoroughly aired by the pipes D D, etc. 
E is a water pipe, which is carried through the same 
shaft, but is not directly connected with the drainage 
system. In this case but one set of fixtures is connected 
to the stack of pipes, but in other new buildings at the 
Hospital there are two or three sets of fixtures, at differ- 
ent stories, on the same vertical pipes, although the 
arrangement is substantially the same as shown here. 

The plumbing in the Surgeons’ House was arranged 
by Dr. J. M. Cleveland, Superintendent of the Hospital. 


NATIONAL PLUMBERS’ ASSOCIATION 
MEETING. 
THE eighth annual convention of the National Master 
Plumbers’ Association will be held at Denver, Col., June 
17, ¥8 and Ig. 
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NEED OF OFFICIAL INSPECTION OF HEAT- 
ING APPARATUS IN BUILDINGS. 

BEARING fuither on the above subject, referred to in 
THE ENGINEERING AND BUILDING RECORD of May 3, 
1890, the following extracts from the ‘‘ Ordinances of 
the Building and Health Departments of the City of 
Chicago” are given : 

1070. Hot air, hot water, steam or other furnace, 
whether brick or metal, shall be kept at least 10 inches 
and the smoke flue at least 20 inches, off from any un- 
protected woodwork. All furnaces shall be placed on 
foundations of brick or stone, with proper hearths, of 1n- 
combustible material, at least 24 inches wide in front of 
the ash pit. All hot air conductors that are placed within 
10 inches of any woodwork shall be made double, ove 
within another, with at least %-inch space between the 
two. All hot air registers shall be set in incombustible 
borders not less than 2 inches in width ; all such borders 
shall be firmly set in plaster of paris ; openings in floors 
for registers shall be lined with bright tin to receive the 
register boxes, the lining to be kept at least 1 inch dis- 
tant from such register box. I. C. or I. X. bright tin 
shall be used in the construction of all hot air flues and 
their appendages. 

1079. Floors under all stoves shal! be protected by a 
covering of incombustible material. Stoves shall be kept 
at least 20 inches, and their smoke pipes 12 inches from 
any unprotected woodwork. 

1080. |he woodwork of all boiler houses ‘and boiler 
rooms shall be kept at least 6 feet from the boiler, and 4 
feet from the breeching or smoke conductor. and 1 foot 
from the dome of the boiler, unless such woodwork is 
properly protected with incombustible material, and then 
there shall be at least 2 feet space from the boiler or 
smoxe pipe and the protection. 

1081. The floors of all rooms, when containing sta- 
tionary boilers, shall be nade of incombustible materials, 
5 feet on all sides, and at least 8 feet in front of any 
boiler. 

1082. When portable boilers are used on wood floors of 
any building, such wood shall have a close protection of 
incombustible material, not less than 6 inches thick, 
covering all the space under the boiler and projecting not 
less than 2 feet on the sides and rear, and 6 feet in front, 
with an air chamber of not less than 2 inches formed in 
such protections. Hollow tiles, properly laid, may be 
used for such protection. 

1086. No unprotected heater or movable light shall be 
kept within any room or building wherein hay or straw, 
or any highly inflammable articles are kept or stored, the 
least protection in such cases shall be a permanent sur- 
rounding wire screen with meshes less than X of an inch. 

1087. Steam pipes shall be kept at least 2 inches from 
all woodwork, otherwise they shall be protected by a soap- 
stone or earthen ring or tube, or rest on iron supports. 

1088. No pipes shall be let into the joists or beams of 
any floor to a greater depth than 2 inches, and not more 
than 3 feet from the ends of the joists or beams. 

1096. Any chimney not forming a part of a wall shall 
rest upon the ground with proper foundation, and in no 
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case shall any chimney rest on or be supported by frame- 
work, beams or posts of woodwork of any description. 

The ordinances of the city of Boston contain the fol- 
lowing specifications: 

72. The shell of all flues for brick ranges, boilers, fur- 
naces and ovens shall hereafter be of brickwork, 8 inches 
thick, or its equivalent, to a height of 25 feet above such 
ranges, boilers, furnaces, or ovens. 

73. Ranges or boilers shall have the outside of the flue 
to the same exposed without covering, or, if plastered, 
shall be plastered on the outside, directly upon the bricks, 
up to the ceiling of the room, and no woodwork shall be 
placed on the outside of the same. 

74. All floor timbers, headers and trimmers of every 
brick building hereafter erected or altered, in which a 
chimney is to be built in a brick wall, shall be placed dis- 
tant at least 2 inches from the outside of every chimney 
flue, and the space between such timbers and the brick- 
work of chimney shall be closed by a proper fire stop of 
incombustible material. 

75. All hearths shall be supported by trimmer arches of 
brick or stone, or be of single stones, at least 6 inches 
thick, and supported entirely by iron beams, one end of 
which shall be securely built into masonry of chimney or 
adjoining wall. ‘I'he brick jambs of every fireplace, range 
or grate opening must be at least 8 inches wide, each, 
and the backs of such openings must be at least 8 inches 
thick, to at least 2 feet above such openings. All such 
hearths and supports shall be at least 12 inches longer 
than the width of such openings, and at least 18 inches 
wide in front of the chimney breast. The brickwork over 
all fireplaces and grate openings shall be supported by 
proper iron bars, or brick or stone arches. 

76. If any chimney, flue, or heating apparatus on any 
premises shall, in the opinion of the inspector, endanger 
the premises, the inspector shall at once notify, in writ- 
ing, the owner or agent of said premises. If such owner 
or agent fails for a period of 48 hours after the service of 
said notice upoo him to make such chimney, flue, or heat- 
ing apparatus safe, he shall be liable to a fine of not less 
than $20 nor more than §50 for every day’s continuance 
thereof, to be paid into the treasury of said city. 

77. Eyery smoke pipe in a building entering a chimney 
flue shall be at least 12 inches from every wooden floor, 
ceiling, or partition; shall be guarded by a soapstone ring 
not less than 4 inches in thickness, extending through the 
partition, or by a double metal collar, with an air space 
of not less than 4 inches around the same when running 
through any stud or wooden partition; and no smoke pipe 
shall project through any external wall or window. 

78. The smoke pipe of every turnace shall be kept at 
least one foot distant from all beams and ceilings net 
protected by a shield of tin plate at least two inches dis- 
tant from said beams or ceiling; and no smoke pipe shall 
be placed nearer than 12 inches to any beam or ceiling, 
unless the beam and ceiling are plastered, in which case 
the pipe may be kept within 6 inches of the plastering, if 
protected by the above described shield; and the top of 
all heating furnaces set in brick shall be covered with 
brick, supported by iron bars, and so constructed as to be 
perfectly tight; satd covering to be in addition to and not 
less than 6 inches from the ordinary covering of the hot 
air chamber. 

79. No furnace and no range set in masonry shall here- 
after be placed or its location changed in any building, 
except as the inspector shall approve. 

80. The top of every heating furnace not set in brick 
shall be kept at least 6 inches below the beams or ceiling, 
with a shield of tin plate made tight, suspended not less 
than 2 inches below the said beams or ceiling, and ex- 
tending one foot beyond the top of the furnace on all 
sides. If the ceiling over a furnace is plastered, the top of 
the brickwork may be kept within 6 inches of the ceiling. 

81. All hot air register boxes hereafter placed in the 
floors or partitions of buildings shall be set in soapstone 
borders not less than 2 inches wide, firmly set in plaster 
of paris or gauged mortar, or such other protection as 
shall, in the judgment of the inspector, be equivalent to 
soapstone; shall be made of tin plate, with a flange on 
the top to fit the groove in the soapstone, and shall have 
an open space of one inch on all sides, extending from 
the under side of the ceiling, below the register, to the 
soapstone in the floor or partition; the outside of said 
space covered with a casing of tin plate, tight on all sides, 
and extending from the under side of the aforesaid ceil- 
ing up to and turn under the said soapstone; register 
boxes of 15 by 25 inches or more shall have a Space of 2 
inches. 

82. No woodwork shall hereafter be placed nearer than 
one inch to any tin or other metal pipe, to be used to 
convey heated air or steam in any building, unless pro- 
tected in a manner satisfactory to the inspector, and such 
woodwork shall be protected by a soapstone or earthen 
ring or tube, or a metal casing. 

83. Every building in which a steam boiler of ten or 
more horse-power is placed, shall have the space on the 
floor allotted for said boiler inclosed in incombustible 
material satisfactory to the inspector, and shall be so 
arranged that all openings between the said boiler-room 
and the other parts of the building in which it is placed 
Shall be protected by iron or metal covered doors, which 
shall be securely closed at the close of each day. 


As AN illustration of the growing substitution of iron 
and steel for wood, it is stated that in France there have 
recently come into use hollow iron window frames and 
doors. It is claimed that they combine the advantages of 
lightness and strength with great durability. 


28 THE ENGINEERING AND BUILDING RECORD. 


A NOVEL HOT-WATER HEATING SYSTEM. 

THE accompanying illustration shows the general 
arrangement of a novel hot-water heating plant, .de- 
signed by W. F. Porter & Co., of Minneapolis, Minn., 
and instailed at the residence of F. L. Brooks, of that 
city. It need be explained only that a closed tank is used 
in this system. The main supply pipe, marked M. leads 
up from the boiler directly to the expansion tank E, and 
from this the supply pipes to the various parts of the 
house branch out, descending to the radiators on the dif- 
ferent floors. Each radiator has only one valve, placed 
on the inlet, and when these valves are closed circulation 
of the water goes on uninterrupted through the pipe 
system alone. When the valves on any of the radiators 
are opened, however, circulation through the radiators 
is established. In the illustration, S represents the 
safety valve, F a float in the expansion tank to work the 
water-supply valve, and R an indirect radiator. 

The apparatus, as put into Mr. Brooks’ residence, is 
said to perform satisfactorily in all respects. The expan- 
sion tank is made of 12-inch pipe, capped, and all the 
piping measures t or 1 inch, except the main supply 
pipe M, which is 3 inches in diameter. All the pipes in 
the attic are covered with hair felt ; the remainder are ex- 
posed. The fittings are con:mon cast-iron tees and ells, 
the valves used being angle valves laid horizontally. For 
the direct radiation, ‘‘ Union” radiators, made by the 
H. B. Smith Company, of New York, are used. About 
468 square feet of radiating surface are used, and are 
divided up as follows: for the first floor in the proportion 
of 1 to 30, and in the second, in the proportion of 1 to 
40. The indirect radiator R is a ‘*’ Climax” radiator, 
made by the A. A. Griffing Iron Company, of Jersey City. 

A Page steam boiler is used, having a 21-inch fire pot, 
and a steam dome, though Messrs. Porter & Co. state 
that in their later practice they substitute for the come a 
number of sections. The reason for leaving the dome on 


was that the plant was put in to be run as a steam job, 
while the house finish was being placed in position. The 
advantages claimed for the system are that no air valves 
are necessary, and no openings are required to be left 
open to waste water. Messrs. Porter & Co. further claim 
a positive circulation with an even dirtribution ; absence 
of opportunity for air pockets to form and impede circu- 
lation, and ease of filling and emptying the apparatus. 


THE ROSE POLYTECHNIC INSTITUTE. 


THE eighth annual catalogue of the Rose Polytechnic 
Institute, of Terre Haute, Ind., has just been issued 
Like all other publications of this class it gives brief 
reviews of the courses of study in the different depart- 
ments, and sets forth the facilities which the institution 
possesses for instruction in its lines. The course 
of instruction includes the principles and practice of 
engineering with special reference to the branches of 
mechanical and civil enginezring, chemistry, physics, 
electricity and drawing. 
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HoT WATER SYSTEM IN RESIDENCE 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course. be understood that the 
selection does not imply endorsement. 


ELECTRICAL SIGNALING APPARATUS FOR 
GAS EXHAUSTERS AND GOVERNORS. 

Ir is a matter of frequent observation -in gas-works 
that the governing arrangements of the exhausters are 
liable at times to be neglected unless under constant 
supervision ; and as a result considerable loss and incon- 
venience are caused. To obviate this, an apparatus, em- 
bodying an ingenious application of electricity to check- 
ing the governing and exhausting arrangements of gas- 
works, has been devised and put in operation at the 
works of R. Dempster, at Penmaenmawr, North Wales. 
The Journal of Gas Lighting reters to it as follows: 
It is fixed in such a manner that, when the pressure or 
vacuum varies from the regulation standard, a bell is set 
ringing ; thus bringing the matter directly before the 
notice of the engineer or manager. 

The apparatus may be described as follows: A small 
boxwood case, with glass front, is fitted against the wall 
of the exhauster house. In this box are placed two 
gauge tubes of about 2 inchesin diameter. These are 
connected at the bottom like an ordinary pressure gauge. 
A glass bell 1s made to float in the tube exposed to the 
atmosphere; the other tube being connected with the 
gas. The float rises or falls in proportion to the change 
in pressure or vacuum, and is suspended to the end of a 
balance lever, the other end having an adjustable screw 
weight for regulating its position. This lever is pointed 
with platinum, and is connected to three cells, between 
which a switch turns the current on or off at pleasure. 
When the instrument is brought into action, the lever 
moves in position, and the platinum-pointed end is 


brought into contact with a platinum-pointed adjustable 
screw at either side—one representing pressure and the 
other vacuum. These screws can be adjusted to give 
warning of alterations of pressure varying from y, of an 
inch to any degree required. It will be at once seen that 
immediately the end of the lever is brought into contact 
with either of these screws, an electrical circuit is formed, 
causing one or more bells to be rung. These bells may 
be placed in a convenient position in the works or offices, 
and will continue ringing until the pressure or vacuum is 
adjusted. , 

it is suggested that there are many other purposes on 
gas-works to which the invention could be applied with 
advantage ; such, for instance, as giving notice of undue 
pressure on the station governors, etc. 
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RUBBER PACKING RINGS FOR GAS-PIPE 
JOINTS. 


AT a recent meeting of the Mittelrheinischer Casin- 
dustrieverein, in Germany, particulars were given by Mr. 
Kugler, of Offenbach, of the substitution of rubber pack- 
ing rings for the commonly used lead filling in making 
gas-pipe joints, with pipes ranging from about 3 to 4 
inches in diameter. According to Mr. Kugler, the rubter 
packing had at first been used in connection with pipes 
having the ordinary bells as employed for lead joints, but 
more recently pipes with special bells had been tried, the 
bells having grooves into which the rubber rings fitted 
accurately. With these modified bells even better results 
were obtained than in the earlier experiments, entire 
absence of leakage and eminent durability being claimed 
for the packing. To protect the rubber rings from de- 
structive external influences a coat of cement is plastered 
over the outside of the joints. 

It was noted that rubber packing for gas pipe joints 
was used in some localities a number of years ago, but 
experience with them was not encouraging, possibly 
on account of a poor quality of rubber being used, 
and insufficient protection against external corroding 
agents. 


THE LIGHTING OF PARIS. 


AT a recent meeting of the International Society of 
Electricians at Paris M. Fontaine, the President, read an 
interesting paper on the ‘‘ Lighting of Paris.” He made 
a comparison of the amount of light used in the years 
1855, 1872, 1877, 1883, and 1889 and gave the approxi- 
mate figures for each source of light, such as candles, 
paraffin lamps, gas, compressed oil gas, and electricity. 
On the whole, paraffin oil is the most used at present, gas 
remains stationary, and electricity is rapidly growing in 
favor. 

Compressed gas has only recently been adopted. 
Electric lighting commenced in 1877, during which year 
230 horse-power was in use; the horse-power in 1883 was 
goo, and in 1889, 17,400. During 1889 there were 322 in- 
stallations driven by steam engines, 97 by gas engines, 
77 by compressed air, and 22 by vacuum. In addition to 
the 17,400 horse-power actually in work there are instal- 
lations representing 10,500 horse-power in course of con- 
struction. 


COST,OF ELECTRIC LIGHT FROM GAS 
ENGINES. 


EXPERIMEN1S made by O. Tirrill, 39 Dey Street, New 
York City, in using a gas engine for electric lighting pur- 
poses are said to have shown economical working, not- 
withstanding the double transformation of energy gone 
through. The gasoline gas, or rather vapor, was pro- 
duced by Mr. Tirrill, according to the available data, at 
$1 per 1,@00 cubic feet. The engine was found to con- 
sume about 4 cubic feet of this gas per 16 candle-power 
lamp per hour when driving the dynamo under full load, 
making the cost per light two-fifths of a cent per hour. 


ANNUAL REPORTS. 


RePpoRT ON THE Works EXgcuTED BY THE COMMISSIONERS OF 
SBwERs OF THE City oF LonpoN, during the year 1889. 


This report, prepared by William Haywood, engineer 
and surveyor to the Commission, was issued a short time 
ago. While embracing only 51 pages it treats of a 
variety of subjects of interest to municipal engineers, 
and is, on the whole, more comprehensive than its title 
would seem to indicate. Besides sewers and house 
drainage, carriage and footway pavements street light- 
ing, by both gas and electricity, street cleaning and water 
supply, are among the subjects considered. 


SELECTIONS FROM NATIONAL EXHIBITION 
OF ARCHITECTURAL DRAWINGS AND 
SKETCHES. 


THIS is the title of a handsomely printed quarto pub- 
lication which contains, as its title implies, a selection of 
the exhibits at the architectural exhibition held in Cin. 
cinnati in November, 1889, under the auspices of the 
Cineinnati Architectural Club at the time of the annual 
convention of the American Institute of Architects. 

It is a creditable collection and well worth the price 
charged. It can be obtained of A. O. Elznar, 220 Main 
Street, Cincinnati, O., for $1, postage paid. 


CONTRACTING NBwWS DEPARTMENT. »- 


A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


TRADE PUBLICATIONS. 


JAMES BRAND, importer of English and 
German Portland cements, 8t and 83 Fulton 
Street, New York, has just issued in pamphlet 
form a paper on ‘* Portland Cement for En- 
gineering Works,” prepared by Captain W. 
W. Maclay, C. E. The paper gives, as Mr. 
Brand explains, the latest facts on and ex- 
periments with Portland cement, designed for 
the benefit of architects and engineers. In an 
appendix to the paper are given abstracts of 
the new German rules for testing cements, 
and of the system of testing recommended by 
the Cement Testing Committee of the Ameri- 
can Society of Civil Engineers. Directions 
also are given for using Portland cement and 
mixing Portland cement mortar and concrete. 
Mr. Brand will send the pamphlet gratuitously 
on application. 


WE have received from the New York Cen- 
tral Iron Works, of Geneva. N. Y., a little 
pamphlet illustrating and describing the 
various types of the Duning boiler manu- 
factured by them. 


CONTRACTING INTELLIGENCE. 


For works for which proposals are requested see also 
the ** Proposal Columns,”’ pages i-3:. 


PUBLIC IMPROVEMENTS IN NOVA 
SCOTIA. 


Town OFFICE, 
New GLascow, N.S., June 11, 1890. 
Tue ENGINMZERING AND BuitpinGc Racorn: 


This town is putting down about 2,000 feet 
extension to their water system, which, when 
completed. will make a total mileage of seven 
miles. 

Proposals are about being asked for a sys- 
tem of sewerage and an additional pump. 

Blast furnaces are ahout being erected, and 
they ask for a supply of 26,000,000 gallons of 
water annually to supply their works. 

‘This will increase the duty of the engines 
SO per cent. over last year. At present we 
have one of ** Blake’s Duplex Pumps,” capa- 
ble of delivering 700,000 gallons daily, and 
they are now working to their fullest capacity 
supplying the tewn, the Nova Scotia Steel 
Works, and the Intercolonial Railway. ‘The 
town of Stellarton, two miles distant, is ne- 
gotiating for a supply from our works. 

Our system is pumping through system, 
overflow going to reservoir. 

Yours truly, A. M. FRASER, 


Town Clerk. 
WATER. 

For Additional Water Items see Proposal Columns. 

HOMESTEAD, PA.—The officials of this 
place have issued the following circular for 
the information of water-works construction 
companies, engineers, water-works supply 
companies and others interested: ** The Bor- 
ough of Homestead on the 18th day of Febru- 
ary, 1890, voted an increase of $70,000 in- 
debtedness for the purpose of building and 
operating a water-works system, said plant to 
be owned and opcrated by the Borough. The 
needs of Homestead in the way of a water- 
works plant are from six to eight miles of 
pipeage, engine, pumps and reservoir, suffi- 
cient to supply the present and probable 
population with water for private consumption 
and fire protection. The water supply must 
be drawn either from the Monongahela River, 
or from artesian wells. The construction of 
the works will be begun in the spring of (891 
and completed by the fall of the same year. 
‘The construction of the plant is in the hands 
of a comnittee of five, appointed by the Bor- 
ough Council, to which committee the Kur- 
gess, Solicitor and Clerk have been added as 
ex-officio members. Prelimmary steps are 
now being taken, and parties interested may 
address the undersigned, M. P. Schooley, 
Secretary Water- Works Committee.” 


Macon, Ga.—Considerable apprehension 
is felt by some of the city officials regarding 
the scarcity of water, and active efforts are 
being made to prevent waste. Mr. Cox, 
Chairman of the City Council, is in favor of 
establishing a new system of water-works, to 
be owned by the city, and suggests issuing 

ds in the sum of $100,000 for that pur- 
Pose. Other officials think that when the 
waste is stopped the supply will be sufficient. 
Pi question is to be considered at an early 
ate, , 


CALGARY, CAN.—The people of this place 
have decided to expend the sum of $60,000 
in establishing a system of water-works. 


CARTHAGE, O.—The Water-Works Trus- 
tees have contracted with the Bradford Well 
Company to dig a test well. 


LEBANON, O,—The citizens of this village 
want water-works, but as yet no decided ac- 
tion has been taken. 


POTTSTOWN, PA.—It is understood that 
the contract awarded to Max Tyson, of Read- 
ing, for the new water basin, has been de- 
clared off and is therefore open again. 


GAINESVILLE, GA.—This place has voted 
the sum of $40,000 in bonds for the purpose 
of establishing a system of water-works. The 
work is to proceed at once. 


NEw UTRECHT, N. Y.—The New Utrecht 
Water Company has been incorporated at this 
place. Its objects are to accommodate, store, 
conduit, sell, furnish and supply water for 
mining, domestic, manufacturing, municipal 
and agricultural purposes. For particulars, 
address James A. Townsend, of Bay Ridge, 
N. Y. 


LIVERMORE, CaL.—John Aylward, Super- 
intendent of the Livermore Spring Water 
Company, writes: ‘‘The proposed water-works 
extension is 24% miles of 6-inch pipe from the 
Livermore Springs to reservoirs close to the 
town, with a pumping station at those springs, 
and the completion of a large reservoir.”’ 


GorrsTon, N. H.—Regarding the project 
of water-works at this place, the City Clerk 
writes: ‘‘Surveys have been made and the 
water analyzed. There will probably be 
nething more done this season. Kendrick 
Kendall, Chairman of the Board of Fire 
Wards, can furnish particulars.” 


STATESVILLE, N. C.—Mayor D. A. Miller, 
writes: ‘‘ We have submitted the matter of 
water-works to the people and voters of the 
town, which will take place on July 7. We 
have submitted matter on the rental system 
with the option to buy in five or ten years. 
We will need five to six miles of mains and 
pipe, from 45 to 50 hydrants. If ratified by the 
voters will be ready immediately for con- 
tracts.” 


BLACKSBURG, S. C.—City Clerk W. B. 
Anthony, writes: ‘‘The City Council has 
granted the Blacksburg Land and Improve- 
ment Company the privilege of establishing 
water-works, electric lights and a street rail- 
way in this city, and they will be the proper 
parties to contract with for the work, as the 
Council has given that company the privilege. 
Work will be commenced at an early date.” 


EAST CHATTANOOGA, TENN.—This place 
is to have a system of water-works. Address 
S. Thompson for details. 


FLORENCE, S. C.—Information regarding 
water-works construction is wanted at this 
place by J. P. Chase. 


BOULDER, COL.—A new water-works sys- 
tem is to be established at this place. 


TALLAPOOSA, GA.—The Tallapoosa Water 
Company will establish a plant at this place. 
Address for particulars J. M. Crane. 


ASHLAND, Ky.—A water-works system is 
to be established at this place by the Ashiand 
Water Supply Company, 


MONROVIA, CAL.—City Clerk O. E. Slosson 
writes: '' The sum of $40,000 bonds have 
been voted to purchase water, water-bearing 
lands and develop and conduct same.”’ 


CATTARAUGUS, N. Y.—A_ water-works 
system is to be established at this place by the 
Cattaraugus Water Company. Estimated 
cost, $25,000. Address, for details, Jessie 
B. Conway, Secretary. 


SPRING VALLEY, CAL.—The Spring Valley 
Water Company intends constructing imme- 
diately a large reservoir. ‘lhe establishment 
of several pumping stations, to supply the 
reservoir, is also to begin soon. 


PHILADELPHIA, PA.—The movement to 
supply Germantown and other suburbs is 
about to be realized, and work will be com- 
menced at an early day. Chief Engineer 
Ogden can furnish particulars. 


ELLICOTTVILLE, N., 
plant 1s to be established at this place by the 
Ellicottville Water Company, at an estimated 
cost of $10,000. Address for details C. P. 
Vedder, as above. 


HERMOSA, S. DAK.—City Clerk W. C. 
Ritchie writes regarding the water-works pro- 
ject as follows: ‘‘ The City Council had a 
conference with George W. Chadwick about 
six weeks ago and they had about come toa 
satisfactory conclusion to grant a franchise for 
20 years, when shortly after Mr. Chadwick 
died in Rapid City, S. Dak. This put a 
quietus on the proceedings and nothing has 
since been done in the matter.” 


LAuURENS, N. Y.—The Town Clerk at this 
place writes: ‘‘W. L. Hopkins, W. H. Widger. 
and Dr. P. K. Strong of this place are inter- 
ested in forming a water-works here and are 
meeting with fair success.” 


Woopsrtown, N. J.—W. PD. Clayton, Bor- 
ough Clerk, writes: ‘’ As yet no definite steps 
have been taken about water-works plant. 
Two or three parties have given estimates for 
supplying the borough with fire hydrants by 
the year. If suitable terms can be mad this 
most likely will be the plan adopted by our 
Council. Our townspeople are in favor of 
having a water supply.” 


CARTHAGE, ILL.—About 4,000 additional: 


feet of water mains will be laid at this place, 
and proposals will soon be wanted. Address 
George W. Payne, City Engineer, as above. 


NICHOLASVILLE, Ky.—Town Clerk E. R. 
Sparks, writes: ‘‘We are now building a 
reservoir, and if we are able to get water 
supply we will build water-works here. Will 
be glad to have any information on the sub- 
ject.” 


MARYSVILLE, O.—Town Clerk L. G. 
English writes: ‘‘Ordindnce has been passed, 
contracting with Messrs. Fullington, Zwerner, 
Davis & McPeck, a home company, to put in 
a water-works system of a 7-mile plant. 
Election will be held on Monday, June 23, 
for the purpose of ratifying contract by the 
electors. It will, undoubtedly, be adopted, 
and work will begin immediately upon con- 
struction of works.” 


OCEANSIDE, CAL.—The Oceanside Water 
Company is being formed at this place, to de- 
velop a supply of water for irrigation pur- 
poses. The reservoir site of the company is 
located about five miles from Oceanside, and 
is of sufficient capacity to store water to irri- 
gate about 10,000 acres of land, and elevation 
sufficient to reach the highest mesas. The 
capital stock has not yet been fixed, but it is 
estimated that $200,000 will be abundant 
funds to complete the system, which will be 
about $20 per acre for the lands irrigated. 
They also contemplate putting water in 
Oceanside and Carlsbad. 


Ios ANGELES, CAL.—Reports say that 
efforts are being made to consolidate all the 
water companies in this city, and that several 
purchases have already been made with this 
end in view. J. F. Crank, it is said, has bought 
the East Side Water Company's plant and also 
a controlling interest in the plant of the Citi- 
zens’ Water Company. It is assertec that the 
City Company will buy out all the companies 
in the city and consolidate into one system, 
and that Mr. Crank is now East, floating 
bonds to raise money to extend and improve 
the consolidated system as soon as the com- 
bine is made. 


Lonc IsLANp City, N. Y.—The Board of 
Aldermen of this city proposes to appropriate 
the sum of $6,000 to sinking additional wells 
for the purpose of increasing the water sup- 
ply, which is said to have become inadequate. 
Alderman Desmond can furnish particulars. 


WATER-WoRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Denver, Col.; Binghamton, N. Y.; 
Cedar Rapids, Iowa; Jersey City, N. J.; 
Trenton, N. [.;| Rochester, N. Y.: Colum- 
bus, O.; East Liverpool, O.; Providence, 
R. I.; Ottawa, Ont.; Brooklyn Village, O.; 
Fargo, Dak.; Toronto, Ont.; Geneseo, N. Y.: 
Providence, R. J.; St. Paul, Minn.; Mon- 
treal, Can, 


Y.—A_ water-works | 


MEDINA, N. Y.—Bassett Brothers, of Buf- 
falo. N. Y., will construct a complete system 
of water-works at this place in a short time. 


SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 


SCRANTON, PaA.—Adcditional sewers have 
been authorized by the City Council. ‘The 
City Engineer can furnish particulars. 


CINCINNATI, O.—Clifton, a suburb of Cin- 
cinnati, wants sewerage connection with the 
latter city. Isaac M. Jordan and Mayor Bow- 
ler, of Ccifton, are interested in the matter. 


AKRON, O.—Sewer extensions are to be 
established at this place. Address the City 
Engineer. 


MIDDLESBOROUGH, Ky.—Colonel Waring 
is making plans for the sewerage of Middles- 
borough, which fresents features of peculiar 
difficulty. The town is about 314 miles long, 
is practically level, with no point of outlet 
sufficiently low to obviate the necessity for 
pumping, and with quicksand of bad character 
about ten feet below the surface. Contracts 
have not yet been let. 


Mosiie&, ALA.—Colonel Waring has been 
engaged by the City Council to visit this city 
and advise as to the arrangement of a plan 
of sewerage. 


BosToN, MAss.—At a recent meeting of 
the City Council the City Engineer was au- 
thorized to at once begin the construction of 
a brick conduit from Squantum to Moon 
Island, in place of the present wooden flume 
connected with the main drainage system, 
and authorized to spend the sum of $100,000 
for the purpose. 


FLUSHING, N. Y.—The officials have au- 
thorized the construction of numerous new 
sewers. Address Judge Clinton B. Smith, 
Village Clerk. ' 


ISHPEM)JNG, M1IcH.—This town has voted 
to bond itself to build new sewers. 


ASHTABULA, O.—Colonel Waring has been 
employed by this city to advise concerning a 
system of sewerage. 


MARION, O.—It is reported that the people 
of this place have decided to establish a sys- 
tem of sewers. The City Clerk is B. F. 
Davis. 


CROOKSTON, MINN.—A complete system 
of sewers is to be established at this place. 
Address A. R. Starkey, civil engineer, St. 
Paul, Minn. 


BUTLER, PENN.—A plan for the sewerage 
of this place has just been completed by Col. 
George E. Waring, Jr., of Newport, R. I. 


CHICOPEE FALLS, MAss.— The contract 
for the construction of the new sewers at this 
place has been awarded to C. B. Cadwell, of 
New Britain, Conn., at go cents per linear 
foot, and $48 each for manholes. 


MENOMINEE, MICH., and Iron Mountain, 
Mich., have employed Mr. Rudolph Hering, 
C. E., of New York, to report upon sewerage 
plans now being prepared. It is proposed to 
build a number of sewers this season. City 
Clerks for each town can give particulars. 


BEVERLY, Mass.—E. W. Bowditch, C. F., 
of Boston, has been employed to prepare 
plans for a sewerage system. 


LAKESIDE, MINN,—The contract for the 
sewer system at this place and Lester Park 
has been awarded to H. E. Stevens, of Du- 
luth, for $26,500. . 


ALBANY, OkE.—City Recorder N. J. Hen- 
ton writes: ‘‘ The city contemplates putting 
in a complete system of sewerage in 1891. 
Nothing will be done in the matter until alter 
the Legislature meets, which will be in Janu- 
ary, 891, at which session the right will be 
granted the city to issue bonds.” 


HORNELLSVILLE, N. Y.—City Clerk H.C. 
Sawyer writes: ‘'The bill authorizing the 
construction of sewers in our city has been 
signed by the Governor. It is necessary that 
the question now be submitted to the tax- 
payers as to whether we have them or net. 
We will have a special election early in July 
to decide the matter. If decided in the 
affirmative, the city will issue bonds to the 
amount of $100,000.” 
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LA SALLE, ILLSs.—About $15,000 will be 
spent on sewer construction this summer—as 
voted on by Council. Wm. P. Rounds is the 
engineer. 


Piqua, O.—H. C. Babbit, civil and sani- 
tary engineer, of Columbus, O., has been in- 
vited to consult with the officials of this place 
as to a proposed plan for sewerage of the lat- 
ter city. 


Detroit, Micu.—Several miles of main 
sewers will be built in Detroit after July 1, 
some of which may be advertised between 
now and July 1. Apply to Board of Public 
Works. 


Union, N. J.—The following bids for the 
construction of about 8,400 feet of main sewers 
were received by Louis Formon, Town Clerk, 
June 7: Everson & Liddle, Yonkers, N. Y., 
$142,521: Holmes & Coogan, 316 York Street, 
Jersey City, $157,217.50; Henry & McGiv- 
ney, 360 Webster Avenue, Jersey City, $127,- 

- Deehan Bros. & Co., 1911 Hamilton 
Street, Philadelphia, Pa., $188,076.25; M. 
Brennan, 88 Bright Street, Jersey City, $153,- 
283.30; D. R. Paige & Co., 45 Broadway, 
New York, $159,395; B. Feeney, Bullsferry 
Avenue, Union Township, $167,745; Myles 
Tierney, 271 W 73d Street, New York, $142,- 
775- 


SOUTHAMPTON, N. Y.—The Seaside Times, 
of this place, suggests that the citizens take 
some steps towards establishing a sewerage 
system. Address Walter R. Burling, the 
editor, for details. | 


KNOXVILLE, TENN.—The surveys for the 
sewerage system are being made by Messrs. 
Wright & Wood, of this city. The system 
will be designed by R. Frank Hartford, C. E., 
of Chattanooga, Tenn. 


New Grascow, N.S.—This place is to 
have a system of sewers. For details address 
A. M. Fraser, Town Clerk. 


BROOKLYN, N. ¥Y.—Proposals were opened 
June 1, at the City Works Department, for 
the construction of the main relief sewer, 
known as Section 1, from Gowanus Canal, 
through Butler Street to Fourth Avenue, and 
through Fourth Avenue to Dean Street; also, 
for a continuation of the same work, known 
as Section 2, from Dean Street through Fourth 
Avenue to Hanson Place, through Hanson 
Place to Greene Avenue, and through Greene 
Avenue to Marcy Avenue. The bids were 
received on the following subdivision. For 
Section 1. (a) 2,000 lineal feet of 180-inch 
diameter main brick sewer; (4) 1,000 lineal 
feet of iron beam covered main brick sewer, 
(c) .1,000 cubic yards of brickwork for the 
silt and trap basin; (¢@) 46 tons of wrought- 
iron beams, straps and bolts for silt and trap 
basin; (¢) 35 tons of cast-iron plates and 
columns for silt and trap basin; (/) 435 piles 
for foundation of silt and trap basin; (g) 90,- 
ooo feet B. M. for lumber used in and about 
silt and trap basin; (4) 90,000 teet B. M. for 
lumber used in coffer dam about silt and 
trap basin; (i) 6,500 cubic yards of earth 
excavation, including removal and re- 
placing of crib work at silt and trap basin; 
(7) 3,000 running feet of 12-inch cement pipe 
drain under main sewer; (4) six manholes com- 
plete, inclusive of iron head; (/) two street 
basins complete. inclusive of iron pans. For 
Section 2: (a) 800 lineal feet of 180-inch main 
sewer tunnel; (4) 4.400 lineal feet of 168-inch 
main sewer tunnel; (c) 3,200 lineal feet of 144- 
inch main sewer tunnel; (d) £,000 lineal feet 
of 120-inch main sewer tunnel; (¢) 5,000 lineal 
feet of 12-inch cement pipe (for drain); (/) 
18 manholes; (g) two street basins. 

‘The bidders on Section 1 were as follows : 

John McNamee, (subdivision @) $43.50, (4) 
$47.50. (c) $10, (2) $80, (¢) $60, (7) $5. (Z) 
$38, (4) ae (i) 70 cents, (7) 50 cents, (4) 

100, (/ ) $xr00. 

: aaa J. Crean, (a) $28, (4) $34. (c) $6, (2) 
$70, (¢) UY he (¢) $38, (4) $38, (¢) $1, 

) Sr, (4) $55; 100. 

ORE ay O'Rourke, (2) $67, (4) $55. (¢) 
$12.50, (o) $80, (c) $70. (7) $10, (g) $70, (4) 
$70, (4) Br, (7) $2. (4) B150, (¢) F200. 

Charles Hart. (2) $55, (6) $50. (¢) $13, (d) 
B82, (6) $70. (/) 96, (ZI $40, (4) 847, (2) 2, 
(7) $1.10, (4) $55, (4) $120. 

Edward Freel, (a) $52.50, (4) $49.50 (c) 
$12.50, (¢) $90, (¢) $65. (/) $75, (¢) $43, (4) 
Boo. (2) 95 cents, (/) 81, (2) $65, (/) $150. 

‘The bidders on Section 2 were as follows : 

NS a ped in $65, (c) $50, (a ) 

35, (¢) $I, 00, (2g) $I. 
: John H. O'Rourke, (4) $69, (4) $62, (c) $58, 
(d) $54, (e) $2-50, (£) $1,500, (g) $500. 

The maximum cost of the entire work is 

$1,000,000. 


THE ENGINEERING AND BUILDING RECORD. 
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RRIDGES AND IRON STRUCTURES. 
For Additional Bridge items see Proposal Columns. 

BALTIMORE, Mp.—The County Commis- 
sioners on June 4 opened the proposals for the 
building of the following bridges in Baltimore 
County as follows: 

No. 1, over Gwynn’s Falls; span 51 feet be- 
tween walls, and width between iron 13 feet; 
the bridge will be at right angles with masonry. 
No. 2, over Herring Run; span 66 feet be- 
tween walls, and width between iron 16 feet; 
angle with masonry, 72 degrees. No. 3, over 
Stemmer’s Run; span 60 feet between walls, 
and width between iron 13 feet; the angle 
with abutments is 66 degrees. No. 4, overa 
stream about 114 miles east of Phcenix Station; 
span 50 feet between walls, and width between 
iron 15 feet; the angle with abutments is 494 
degrees. No. 5, at Mt. Washington, N. C. 
R. R.; span 35 feet between walls, and width 
between iron 20 feet, with a sidewalk on one 
side of six feet clear width; the bridge will be 
at right angles tothe masonry. ‘The bids are 
given by the numbers below as follows: 

Penn Bridge Company, Pittsburg, Pa.— 
No. 1, per linea) foot, $17.20; No. 2, per lin- 
eal foot, $20.10; No. 3, per lineal foot, $18,- 
20; No. 4, per lineal foot, $18.90; No. §, per 
lineal foot, $22.24. To deduct 50 cents per 
foot if they receive the contract for the five 
bridges. 

Pittsburg, Pa., Bridge Company.—No. I, 
$852; No. 2, $1.337; No. 3, $1.087; No. 4, 
$ 60; No. 5, $701. 

Wrought Iron Bridge Company, Canton, O. 
—No. 1, $731; No. 2, $1,115; No. 3, $810; 
No. 4, $945; No. 5, $795. 

Indiana Bridge Company.—No. 1, per lin- 
eal foot, $18.85; No. 2, per lineal foot, $20; 
No. 3. per lineal foot, $19; No. 4, per lineal 
foot, $19; No. 5, per lineal foot, $26. 

King Iron Bridge Company, Cleveland, 
Ohio.—No. 1, $909; No. 2, $1,449: No. 3, 
$1,140; No. 4. $998; No. 5, $879- 

Youngstown, O., Bridge Company.—No. 
I, per lineal foot, $10.12: No. 2, per lineal 
foot, $10.12; No. 3, per lineal foot, $10 55; 
No. 4, per lineal foot, $10.76; No. 5, per lin- 
eal foot, $11.36. ‘his bid without lumber. 

Mt. Vernon Bridge Company, Ohio.—No. 
1, per lineal foot, $17; No. 2, per lineal foot, 
$21; No. 3, per lineal foot, $20.50; No. 4, per 
lineal foot, $t7; No. §, per lineal foot, $26.75. 

Wallace lron Works, New Jersey.—No. I, 
$853.48; No. 2, $1,271.98; No. 3, $1,157.31; 
No. 4, $850. No. 5, $882.52. 

Berlin Bridge Company, E. Berlin, Connect- 
icut.—No. 1, $1,123; No. 2, $1,410; No. 3, 
$1,178; No. 4, $1,133; No. 5, $1,014. 

Dean & Westbrook, New York.—No. I, 
$1,015; No. 2, $1,329; No. 3, $1,240; No. 4, 
$1,090; No. 5, $1,120. 

Columbus, O., Bridge Company.--No. 1, 
$755.46; No. 2, $959.36, No. 3, $807.30; 
No. 4, $1,147.30; No. 5, $618.26. 

The papers were all referred to Mr. Wm. 
H. Shipley, the Superintendent of Bridges, 
to report on the same. The Berlin Bridge 
Company and the Indiana Bridge Company 
afterwards withdrew their bids. 


WHEELING, W. Va.—Plans are being pre- 
pared by the City Engineer for the construc- 
tion of the bridge at Main Street, this city. 
The estimated cost is $92,000. 


SHELBURNE, MASs.—Plans and spccifica- 
tions have been completed for an iron bridge 
to span the Deerfield River, at this place, to 
be erected at a cost of $18,000. 


ROCHESTER, N. Y.—City Surveyor Pea- 
cock has completed plans for a bridge to be 
erected over the river, at Court Street. The 
structure is to be erected at an estimated cost 
of $175,000. 

‘TONAWANDA, N. Y.—The bill re-appro- 
priating $20,000, and making a further appro- 
priation of $12,000 for an iron bridge over the 
Tonawanda Creek and Erie Canal at this 
place, has become a law. 


RocHEsTer, N. Y.—City Surveyor O. H. 
Peacock writes: ‘‘ The matter of establishing 
a bridge over the river at Court Street has 
been referred to the City Surveyors for an 
ordinance authorizing its construction.” 


ALBANY, N. ¥.—The Canal Board met 
June 10, and adopted plans and estimates for 
lengthening Locks 40, 42, 43 and 46 cn the 
Erie Canal, Locks 8 and 12 on the Oswego 
Canal, and for partially rebuilding Lock I on 
the Black River Canal. The Board also 
adopted plans and estimates for placing ma- 
chinery in the locks to be lengthened on the 
Erie Canal, for rebuilding a bridge over the 
Erie Canal, required by the lengthening of 
Lock 42, and for building a stone culvert at 
James Street, Rome. The original contract 
for lengthening Lock 42, Erie Canal, was 
abandoned. 


New HAVEN, Conn.—Civil Engineer J. E. 
Budington has submitted plans for a stone 
bridge at Springside Farm, New Haven, to 
connect Wintergreen and Springside Avs. 


SHRPHERDSTOWN, W. VA.—Reports say 
that a steel bridge is to replace the wooden 
structure over the Potomac River, which has 
been damaged by recent floods. 


EVANSVILLE, IND.—.<n iron bridge is to be 
erected over Pigeon Creek, at Ohio Street, by 
the County Commissioners. 


HUNTINGTON, CoNN.—It is reported that 
New Haven and Fairfield Counties will, 
jointly, build an iron bridge over the Housa- 
tonic River, at this place. 


GRAND Rapips, M1cH.—Reports say that 
a bridge is to be erected over ‘the river at 
Lyons Street, this city. 


LANCASTER, PA.—A tridge is to be erected 
over the Octoraro River, at Little Britain 
Township. by the Commissioners of Lancas- 
ter and Chester Counties. 


Locan, IowA.—Reports say that two iron 
bridges will be erected over the Snake River, 
at this place. 


HACKENSACK, N. J.—Iron bridges are to 
be erected over the Saddle River, at Garfield. 


MIDDLETOWN, N. Y.—The City Engineer 
has been instructed to prepare specifications 
for two bridges, to be built here. 


PIKEVILLE, Ky.—Regarding the projected 
bridge over the Big Sandy River, at this place, 
Town Clerk C. M. Parsons writes: ‘* We have 
our charter from the Legislature of Kentucky 
and books open for stock: We hope to be 
able to begin work soon, yet the work is not 
yet let to contract. Would be glad to receive 
bids at any time before letting from con- 
tractors.” 


CINCINNATI, O.—East Cumminsville citi- 
zens have petitioned the Board of Public 
Works to build a bridge over Mill Creek for 
vehicles and pedestrians. 


GRAND RaApips, MICH,—Our correspond- 
ent writes: "Ihe G, R. & I. R. R. Co. 
has secured plans for a new double.track iron 
railroad bridge which they will build shortly 
to replace an old wooden one now in use in 
this city, spanning Grand River at a point 
where it is about 500 or 600 feet wide No 
further particulars are known, except that no 
estimates have been made as yet.” 


MINNEAPOLIS. MINN.—Bids have been re- 
ceived for the bridge over the railroad tracks 
at Second Avenue, as follows on the iron 
superstructure: Milwaukee Bridge Company, 
$35,370; Canton Wrought Iron Bridge Com- 
pany, $38,900; Shiffler Bridge Company, 
Pittsburg, $40,600; Chicago Bridge and Iron 
Company, $35,518; Keystone Bridge Com- 
pany, Pittsburg, $43.600; King Bridge Com- 
pany, Cleveland, $43,000; Wisconsin Bridge 
Company, Wauwautosa, $39,257; South 
Bridge Company, Toledo, O., $42,489; Fair, 
William & Co., Ottumwa, Towa, $33,900, in- 
formal. 

There were four bidders on the substruc- 
ture, as follows: Granite, per cubic yard, 
$35; Mankato stone, per cubic yard, §11; 
piling, per lineal foot, $0.26; lumber, per 
thousand, $20; excavation, per yard, $I. 

The bridge will be of iron, will include 
four spans 506 feet in length, with a roadway 
of 18 feet, and walks 6 feet wide on either 
side. 

Bids were also opened for the substructure 
of the new bridge on Fifteenth Avenue south- 
east, and Ring & Tobin were awarded the 
cuntract, their bid of $8 per cubic yard for the 
masonry, or a total of $8,080. The grading 
for this bridge, 15,000 cubic yards, was 
awarded to E. F. Comstock & Co., at 16 
cents per cubic yard, or a total of $2,400. 


GUTTENBERG, N. J.—A number of survey- 
ors have been engaged in surveying the bluffs 
of the Palisades at Guttenberg to secure a 
landing for the western end of the proposed 
North River Bridge. The plans are nearly 
completed. 


PATERSON, N. J.—Town Clerk William 
Nelson writes: ‘‘ A committee has been ap- 
pointed to confer with a similar committee of 
the Bergen County board regarding the pre- 
jected bridge over the Passaic at Thirty-third 
Street; the latter board has just appoioted a 
committee. The Passaic board has autHor- 
ized a committee to solicit bids for a new iron 
bridge across the Passaic River at Little 
Falls, to take the place of the old covered 
wooden bridge at that place. It is to bein 

| one span, about 140 feet long.” 
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McKeesport, PA.—It is probable that the 
Port View Bridge Company's foot and wagon 
bridge to span the Youghiogheny River at the 
foot of Thirteenth Avenue will be built soon. 
Frederick Wilson, the Secretary of the com- 
pany, states that the directors will at once 
arrange to have plans and specifications for 
the structure prepared. 


DuLuTH, MINN,-—Engineer A. P. Boller 
writes that the plans and specifications for 
the foundation and masonry for the new 
bridge across the canal will soon be ready, 
and that he will arrange for plans to be seen 
either at his office in New York or at the 
office of the Board in this city. Plans will be 
ready and advertised so that bidders will be 
able to make tenders by the first of July. 


LEAVENWORTH, KAN.—There is a project 
on foot in this city favoring the erection of a 
viaduct over the Missouri Pacific tracks, the 
estimated cost of which is $30,000. 


BROOKLYN, N. Y.—The Park Commission- 
ers opened proposals June 11 and made awards 
for the erection of a bridge over an arm of the 
lake in Prospect Park. The foundation is to 
be of granite and concrete and the superstruc- 
ture of iron work. The bidders for all the 
work are as follows: The King Iron Bridge 
and Manufacturing Company, $53.758; Harris 
& McGuire, $54.797: L. E. Brown, agent, 
$55,700; Poulson & Eger, $60,693; John J. 
Hopper, $52,925. For the iron work sepa- 
rately there were bids as follows: Wallis Iron 
Works, $15,542; Poulson & Eger, $18,100; 
Post & McCord. $18,580. There were sepa- 
rate bids for the stone work as follows: The 
King Iron Bridge and Manufacturing Com- 
pany, $36,758; L. &. Brown, $37,100. The 
Commissioners awarded the contract for the 
iron work to the Wallis Iron Company, of 
Jersey City, at $15,542, and the contract for 
the stone work to L. E. Brown, builder, 
Brooklyn, N. Y., at $37, 100. 


Sioux City, Iowa.—-Reports say that a 
pontoon bridge is to be erected over the Mis- 
souri River at this place, by the Pacific Short 
Line. 


AucusTA, Ga.—A bridge is proposed over 
the canal at Broad Street. 


Front Royal, Va.—Reports say that the 
Front Royal and Riverton Improvement 
Company will build one or more iron bridges. 


Houston, Tex.—It is proposed to connect 
the Second and Fifth Wards by a bridge. 


BuNcCOoMBE County, N. C.—It is said that 
two bridges are to be placed over the French 
Broad River and one over Cave Creek in this 
county. The Board of Magistrates can fur- 
nish details. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Pembina, N. Dak.; 
Eureka, Cal., Alder Point, Cal.; Mitchell, 
Dak.; Lynchburg, Va.; Boston, Mass.; Du- 
luth, Minn ; Evansville, Ind. 


NEW DEPO?Ts. 
PITTSBURG, PaA.—New freight depots and 
round houses will be erected and other im- 
provements, to cost $400,000, will be made in 
this city by the Baltimore and Ohio Railroad 
Company. 


STREET-WORK AND PAVING. 


AKRON, O.—Considerable brick paving will 
be done this summer. For further informa- 
tion address City Engineer, Akron, O. 


GRAND Rapips, MicH.—Our correspond- 
ent writes: ‘‘ Grand Rapids is likely to profit 
in the near future from the present agitation 
concerning new paving. Some action af- 
fecting several thousand feet of streets will 
very likely be taken shortly.” 


MONTREAL, CAN.—Reports say that the 
City Council has decided to borrow $10,000, - 
ooo, to be devoted to harbor improvements 
and permanent road works. 


St. Paut, Minn.—The Arlington Hills 
Citizens’ Union will petition the Council to 
open Payne Avenue for travel from Joy Street 
to White Bear road, and to pave and curd 
Bradley Street from Seventh to Decatur, out 
Decatur to Payne and along the latter street 
to Jessamine. 


SCRANTON, PA.—Numerous streets are to 
be paved. Address the City Engineer for de- 
tails. 


AMSTERDAM, N. Y.—AIl the proposals for 
the paving of Market Street, recently opened, 
have been rejected as being excessive. New 
bids will seon be wanted. Address Clerk ot 
the Common Council for particulars, 
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PHILADELPHIA, PA.—The Sub-Committee 
on Improved Pavements, of Councils’ High- 
way Committee, has decided upon the distribu- 
tion of the $180,000 appropriated out of the 
permanent loan for repaving with improved 
pavements streets not occupied by passenger 
railways. 


BIRMINGHAM, ALA,—The contract for pav- 
ing Main Street, this place, has been awarded 
to C. W. Blakeslee & Sons, of New Haven. 
The figure was not made public. 


LEAVENWORTH, KAN. — A_bouleyard is 
proposed for this city. Address Col. C. S. 
Chase, as above for particulars. 


RAILROADS, CANALS, ETC. 


New PHILADELPHIA, O.—The Pennsyl- 
vania Railroad Company has decided to ex- 
tend the Tuscarawas branch, beginning at 
Bayard, on to Dennison. 


GAS AND ELECTRIC-LIGHTING. 


PITTSFIELD, Mass.—Reports say that the 
directors of the Pittsfield Gas Company have 
contracted with the United States Gas Im- 

rovement Company, of Philadelphia, Pa., 
or a water-gas plant, to cost $30,000. 


MEMPHIS, TENN.—The Voltaic Electric 
Manufacturing and Supply Company has been 
incorporated here, with «a capital stock of 
$1,000, 000. Incorporators: J. W. Allison, 
R. M. Stratton and others. 


JOHNSTOWN, N. Y.—The Board of Trus- 
tees has closed a contract with the Johns- 
town Power Company to light this village for 
a teim of two years with 2,000 candle-power 
arc lights at $75 per light per year, the com- 
pany to furnish 50 lamps or more if needed. 


ELswortuH, Me.—The electric light plant 
at this place has changed hands, and is to 
undergo extensive improvements. 


PENN YAN, N. Y.—The contract for public 
lighting has been awarded by the Board of 
Trustees to Messrs. C. and H. Russell, at 
$3.300 per annum for 45 arc ‘ligbts to burn 
all night. 


FAIRMONT, W. Va.—This place is to have 
electric lights. 


CHICAGO, ILL.— The Worrall Electric Con- 
struction Company has been incorporated here 
with a capital stock of $500,000, to construct 
and maintain electric plants. Incorporators, 
C. E. Gaylord, M. J. Frost and others. 


KITTANNING, PA.—This place is to have 
electric lights. 


TOLEDO, O.—The Toledo Electric Light 
Company is to enlarge its plant. 


_OmAHA, NrEsB.—An electric lighting plant 
is to be established at this place. 


ELIZABETH, PA.—A plant is to be estab- 
lished at this place by the Elizabeth Electric 
Light, Heat and Power Company. Proposed 
outlay, $10,000. 


SCRANTON, PA.—The South Side Electric 
Light, Heat and Power Company has been 
incorporated at this place, with a cash capital 
of $12,000. 

Paso ROBLES, CAL.—The Central Milling 
Company, of this place, will put in an electric 
light plant in connection with its new flour. 
ing mill, and will light the city. 


DaYTON, OkE.—The electric light plant at 
this place, which was recently destroyed by 
fire, is to be re-established. 


TRCUMSEH, MiCH.—The Tecumseh Elec- 
tric Light Company has been incorporated at 
this place. Capital, $30,000. 


T.OUISVILLE, Ky.—Efforts are being made 
to establish an electric light plant at this 
place. 

GARDEN City, ILL.—An electric lighting 
plant is to be established at this place by the 
Garden City Electric Lighting and Power 
Company. Estimated cost, $25,000. Ad- 
dress Charles A. Buell, as above. 


DETKOIT, MicH. — The United Electric 
Company has been incorporated at this place 
with a cash capital of $50,000. 


KALAMAZOO, MIcH.—This city will have 
4,000 more incandescent lights. 


Iron MounrvaAIN, MIcH.—The Iron Moun- 
tain Electric Light and Power Company has 
been incorporated at this place, with a capital 
stock of $25,000. — 


CEDARTOWN, GA.—This place is to have 
electric lights. 


St. PAuL, MINN.—Additional gas mains 
will be laid here. 
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BAR HARBOR, ME.—Improvements and 
extensions are to be made to the plant of the 
Bar Harbor Illuminating Company. 


Morristown, N. J.—The plant of the 
local electric light company is to be im- 
proved. 


SACRAMENTO, CAL.—The Sacramento Elec- 
tric Construction Company has been incorpo- 
rated at this place, with a cash capital of 
$1,000,000. W. Gambs can furnish informa- 
tion. 


COPENHAGEN, Can.—An electric lighting 
plant, to have a capacity of 10,000 incandes. 
cent lamps, is to be established at this place. 


Los ANGELES, CAL.—An electric lighting 
plant is to be established at this place by the 
Rhodes & Keese Electric Company. The 
proposed expenditure is $25,000. For par- 
ticulars, address Col. G. Wiley Wells, as 
above. 


CINCINNATI, O.—The directors of the Zoo- 
logical Garden have decided to put in an 
electric light plant of 500 incandescent lamps. 


ELECTRIC RAILWAYS.—New electric rail- 
ways will be established, and improvements 
will be made to those already built. at the 
following places: Boston, Mass.: Quincy. 
Mass.; Cincinnati, O.; Sioux City, Iowa. 


BIDS OPENED. 


MINNEAPOLIS, MINN.—Court Hlouse.—The 
Board of Commissioners of Morrison County 
has let the contract for the erection of a court 
house at Little Falls to Foster & Smith, of 
Minneapolis, at $43,974. ‘There were four- 
teen bidders, ranging from $42,588 to $59,- 


300. ; 
GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the construction, etc., of new naval 
vessels were opened June 10 by the Secretary 
of the Navy: For the 8, 100-ton ship, the Union 
Iron Works of San Francisco, $3,100,000 on 
the plans of the department, or $3,000,000 on 
the bidders’ plansjthe William Cramps & Sons’ 
Shipbuilding Company of Philadelphia, $3,- 
1§0,000 on department's plans, $2,985,000 on 
the bidder’s plans; the Risdon lron and Lo- 
comotive Works of San Francisco, $3,450,000 
on the department’s plans. 

One bidder put in an estimate on the 5,500- 
ton vessel, the Union Iron Works of San 
Francisco, whose bid was $1,796,000 on the 
plans of the department, or $1, 760,000 on 
their own plans. . 

For the practice vessel two bids were re- 
ceived: F, W. Wheeler & Co., West Bay City, 
Mich., $245,000; the Samuel L. Moore and 
Sons Company of Elizabethport, N. J., $250,- 
ooo. No awards were made. 


PITTsBURG, Pa.—Synopsis of bids for iron 
furring, lathing and plastering the U. S. Court 
House, etc., at this place, opened by the 
Supervising Architect of the Treasury De- 
partment : 
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8 s = 8 rs all other stories. 
8 8 8 8 

@ |Adamantine, without 
SAF SF fiaish coat, first story; 
3 oor 8 S plaster throughout 

a ee es ee all other stories. 
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PoRT TOWNSEND, WASH.—Synopsis of 
bids for stone and brick masonry for the su- 
perstructure of the United States Custom 
House, etc., at this place, opened by the 
Supervising Architect of the Treasury De- 
partment: C. P. Wakeman & Co., $93,754.62; 
Jos. Summers, $99,720; Ritter, Harlin & 
Mattill, $72, 500. 


INDUSTRIAL. 


CUMBERLAND GAP, TENN.—The East Cum- 
berland Gap Land Company is reported to 
have employed Col. George E. Waring, Jr., 
Newport, R. I., and Messrs. Wright & Wood, 
of Knoxville, ‘enn., to plan and lay out a 
new town near this place. 

Mr. William B. Bigelow, architect, No. §2 
Broadway, is making plans for a hotel to ac- 
commodate 500 guests. 

Mr. John Dufais, No. 337 Fourth Avenue, 
is making plans for a casino, to cost $5,000, 
and a sanitarium, with a capacity for 100 pa- 
tients. A topographical survey of the ground 
is now being made by Waring, Chapman & 
Farquhar, under whose direction the work of 
construction will be prosecuted. No bids 
have yet been let. 


MIDDLESBOROUGH, Ky.—The Harrogate 
Land Company, owning about 700 acres, is 
laying out, under the direction ot Colonel 
Waring, an ornamental village, as a residence 
for the business men and manufacturers of 
Middlesborough. The work of laying out 
and grading streets, water supply, sewerage, 
etc., will be under the direction of Waring, 
Chapman & Farquhar. 


GREENSBOROUGH, N. C.—The North Car- 
olina Steel and Iron Company of this place are 
laying out a manufacturing town with an area 
of 2,000 acres, with streets, walks, business, 
manufacturing and residence sites. George 
E. Waring, Jr., has been employed as con- 
sulting engineer. 


WANTED. 


TOO LATE FOR CLASSIFICATION. 


ee eS 2S. 
W ANTED-AN ARCHITECTURAL 

Draughtsman, competent to take charge of 
office work. Only those wishing to make long engage- 
ment need apply. If con:ract ts made, traveling ex- 
penses will be paid. J. W. STEVENS, Architect, 
St. Paul, Mino. 


PROPOSALS. 


(Continued from page i.) 


Notice to Water-Works Tunnel Con- 
tractors. 


SEALED PROPOSALS WILL BE RECEIVED 

at this office until FRIDAY, June 20, 1890, at 
10:30 o'clock A. M., for furnishing all materials 
and. doing allthe work necessary and required 
to construct a WATER-WORKS TUNNEL 
seven and one-half (7%: feet in diameter out 
three thousand (3,000) feet under Lake Michigan, 
including two (2) shafts, wells and crib, accord. 
ing to plans and specifications on file in this office. 

Bidders willsubmit their bids in accordance 
with the terms of the specifications: 

Work to be completed on or before the 1st et 
of June, 1891, failing in which the contractor shall 
pay to the city of Milwaukee, as liquidated dam- 
ages, the sum of $700 per day for each and every 
day’s delay in completing the contract. 

onds to accompany bids required in the penal 
sum of $40. signed by two sureties, or in lieu 
thereof the bidder may deposit with the Board of 
Public Works the sum of $20,000 in money or cer- 
tified check. 

Sureties must be residents of this city. 

All bids must be stated in writing and figures. 

All moneys depusited will be returned to un- 
successful bidders on award of contract, and to 
successful bidders when contract is entered into. 

Before the award of the contract the Board of 
Public Works must be satiefied of the ability and 
facilities or the successful bidders to perform the 
work according to the terms of the specifications 
and this advertisement. 

The Board of Public Works reserves the right 
to reject any or all bids. 


Dated MILWAUKEE, June 3, 1890. 


G. H. BENZENBERG, 
G. DUNCK. 
W P. O’CONNOR, 
G. P. TRAEUMES, 

Commissioners of Public Works. 
Countersigned : 
FRED. F. WILDE, 
Deputy Comptroller. 2 


To Contractors. 


GEALED PROPOSALS WILL BE RECEIV&D 
by the Board of Public Works in and for the 
corporation of the CITY OF DULUTH, MINNRE. 
SOTA, at their office in said aty up to ful 1st, 
1890, for constructing the PIER AND OUN. 
DATIONS of a draw bridge over the ShipCom i 
across Minnesota Point, Duluth. Plans and 
specifications may be seen at the office of said 
oard, on and after June is, where form of con- 
tract and of tender may also be obtained. 

Plans, specifications, and forms may also be 
seen at the office of Alfred P. Boller, Consulting 
Engineer, 71 Broadway, New York. 

Bids will be received only from contractors 
who are experienced in the class of work called 
for,and the Board reserves the right to reject 
any or all proposals. 

MYRON BUNNEL 
Pres. Board of Public Works. 
GEO. T. HUGHES, Clerk. 3 


Official: 


3! 


PROPOSALS. 


PROPOSALS FOR WATER-WORKES. 


GEALED PROPOSALS ADDRESSED TO 
the City Clerk will be received by the ied of 
GALESBURG. ILL., until 5 O'clock P. M., Ju y1, 
1890, for furnishing materials and labor, an doing 
the work required to build a system of WATRR- 
WORKS in and for said city. Proposals will be 
received for the whole or the separate portions of 
the work, and the plans and specifications may 
be seen at the office of the City Clerk or at the 
ae of the Pak inecr a eee after June 24th. 
ccompanying each proposal must a cer- 
tified check payable to the city of Galesberg, IIl., 
or its Saualent, for $500.00, 28 a guarantee that 
the bidder will enter into and execute the con- 
tract awarded him and which deposit will be 
forfeited if he fails so to do. 
The right is reserved to reject any or all bids. 
By order of the City Council. 
JOHN. C. STEVENS, 


City Clerk. 
CHESTER B. DAVIS, Engineer, 
549 Rookery Building, Chicago, II. 


Notice to Contractors. 


GEALED PROPOSALS WILL BE RECRIVED 

by the Board of Directors of the North Hud- 
son Driving Park Association, at their o®ce, No. 
113 Hudson Street, HOBOKEN, N. J., until 7.30 
Pp. M., June 19, for GRADING the infield of the 
Guttenberg Race Track at North Bergen, N J. 
Plans and specifications can be seen, and all in- 
formation obtained at the office of Messrs. 
BEYER & MCCANN, Civil Engineers and 
Architects, Hudson Place, Hoboken. 


ads 10, 18: 0. 
GEALED PROPOSALS WILL B RECRIVED 
at the office of the Supervising Architect 
Treasury Department, Was ington >. Cs 
2 0’clock P. M., on the arst day of June, 1890, for 
furnishing and delivering at fre ght depot, in 
city where required, F PROOF si?s, 
C., required for the U. S. Government Build- 
ings at the pollo wing cities: Atlanta, Ga, 
Augusta, Me., Cleveland, O., Columbu O., 
Concord ‘ H., Des Moines, Iowa, Jackson, 
Tenn., Knoxville, Tenn., Kansas City, o., Lin- 
coln, Neb., Lexington, Ky., Minneapolis, Minn., 
Newark, NN. {i New Haven, Conn , Oshkosh, 
Wis., Omaha, Neb., Reading, Pa., St. Paul, Minn, 
Shreveport, La., Toledo, O., and Utica, N. Y. 
in accordance with the Specification, copies of 
which may be had onapplication at this office. 
Bids for one or all the safes required must be 
accompanied by a certified check for $100. The 
Department will reject all bids received after 
the time fixed for opening the same; also, bids 
which do not comply strictly with all the re- 
quirements of this invitation. Pro ls must 
be sealed and indorsed ‘Proposal for Safes for 
Government Buildings,” and addressed to JAS. 
H. WINDRIM, Supervising Architect. 3 
a ee ee 


until 


Zune ; ee 
GEALED PROPOSALS WILL B RECEI ED 
at the office of the Supervi Archit 
Treasury Department, Washington. D.C., entil 
2o'clock P. M.,on the a7th day of June, «890, for 
furnishing and putting in piace complete the 
iron floor, ceiling and roo construction, iron 
columns with terra.cotta covering, brick and 
terra-cotta floor and ceiling arches, sk -lights, 
constructive fron work of stairs, w sheath- 
ing. terra-cotta tiles, slate and co per work of 
roofs, down pipes, etc., required for the U.S. 
Court House and Pust Office Building at BIR- 
MINGHAM, ALABAMA, in accordance with the 
drawings and specification, copies of which may 
be had on application at this office and the office 
of the superintendent. Each bid must be ac- 
companied by a certified check for $100. The 
Department w'll reject all bids recelved after 
the time fixed ‘or opening the same; also bids 
which do not comply st ctly with all the re- 
quirements of this invitation. Proposals must 
be sealed and indorsed “Proposal for Iron 
Floors, Ceiling and Roof Construction, Iron 
Work of Stairs, Etc., of the U.S. Court House 
and Post Office Building at Birmin han, Ala.,” 
and addressed to JAS. H. WIND IM, Super- 
vising Architect. 


May a i8om. 
GEALED eee eae Ae REC aa ED 
e Supervising it 
Treasury Department, Washington: D. C., until 


check for $500. The Department will reject all 
bids received after the time fixed for open 
the same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Bids must be inclosed in an envelope, sealed 
and indorsed, ‘Proposal for the erection and 
completion (except approaches and heatin ap- 
pocas) of the U. S. Court-House and Post-Office 
nadine at Statesville, N. C.,” and addressed to 
JAS. H, WINDRIM, Supervising Architect. + 


UNE «, 
GEALED PROPOSALS WILL BE RECEIVED 


at the office of the Supervisi Architec 
Treasury Department, Washingten= D.C., unti 
2 o'clock P.M. on the 28th day ot une, :89e, for a}! 
the ;OR T uired in 
the erection and Sonpletion of the US Court- 
House and Post-Office building at TEXAR- 
KANA, ARK.-TEX. a rae A apparatus and ap- 
proaches not included), accordance with 
the drawings and specification, copies of which 
may be had on application at this office or the 
Office of the Superintendent. Each bid must 
be accompanied by a certified check for g00, 
The Department will reject all bids received 
after the time fixed for opening the same; also, 
bids which do not comply strictly with all the 
requirements of this invitation. pons must 
be sealed and indorsed SiN tart or the erec- 
tion and completion (except eating apparatus 
and approaches) of the U. S. Court-House and 
l‘ost- ce building at Texarkana, Ark.-Tex.,"’ 
and addressed to JAS. H. WINDRIM, Supervis- 
ing Architect. a 
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PROPOSALS. 


BRIDGE, Evansville, Ind.—Proposals are wanted 
until July 18, for the construction of a wrought-iron 
bridge over Pigeon Creek. Address James D. Prrvin 
Auditor, as above. 


BUILDING, West Cleveland, 0.—Propcsals are 
wanted until July 3, for the erection of a school build- 
ing at this place. Address G. T. Brooks, Clerk Board 
of Education, as above. 


WATER-WORKS, Vermillion, S. Dak.—Proposals 
are wanted, no date specified, for constructing a sys- 
tem of water-works at this place. Address F. N. Bur- 
dick, Mayor, as above. 


SEWERS, Trenton, N. J.—Proposals are wanted 
uotil June 17, for cposteucc og an intercepting sewer 
coe place. Address J. C. Owens, City Clerk, as 
above. 


SEWERS, Brooklyn Village, 
wanted until 
streets. 
above. 


SEWERS, Columbus, O.—Proposals are wanted 
until June 20, for constructing sewers in certain streets. 
Address F. M. Senter, Board of Public Works, as 
above. 


BUILDING, Alpena, Mich.—Proposals are wanted 
until June 25, for the erection of a brick and stone 
school building at this place, Address Secretary Board 
of Education, as above. 


O.—Proposals are 
une 30, for constructing sewers 1n certain 
dress Cc. N. Collins, Village Clerk, as 


SEWERS, Syracuse, N. Y.—Proposals are wanted 
votil June 16, forthe construction of certain sewers. 
Address H. F. Stephens, City Clerk, as above 


PAVING, Syracuse, N. Y.—Proposals are wanted 
until June 23, for paving numerous streets. Address 
H. F. Stephens, City Clerk, as above. 


SEWERS, St. Paul, Minn.—Preposals are wanted 
until June 23, for the construction of certain sewers. 
Address J. T. Kerker, Clerk Board of Public Works, 
as abuve. 


STREET WORK, Dennison, O.—Proposals are 
wanted uotil June 30, for the improvement of numer- 
ous streets. Addrees James Sprucebaod, Council 
Clerk, as above. 


SEWERS, Jersey City, N, J.—Proposals are wanted 
until June 16, for the construction of certain sewers. 
Address George T. Bouton, City Clerk, as above. 


PAVING, Martin’s Ferry, O.—Proposals are wanted 
until July 3, for_paving’certain sireets here. Address 
R.F. Allenda, City Clerk, as above. 


PAVING, Clinton, lowa.—Proposals are wanted 
until July x, for paving numerous streets of this place. 
Address Peter atzen, City Auditor, as above. 


WATER PIPE, Rocheste?, N. Y.—Proposals are 
wanted until June 20, for furnishing a pecs of 
water-pipe, specie! castings, etc. Address Thomas J. 
Nevilie, City Clerk, as above. 


PAVING, Jersey City, N. J. —Proposals are wanted 
until June 16, for doing certain:.paving. Address 
George IT. Bouton, City Clerk, as above. 


SPECIAL:CASTINGS, Montreal * Can.—Proposals 
are wanted until June 24, for furnishing a quantity of 
special castings. Address B. D. McConnell, Water- 
Works Superiatendent. i 


DRAINS, ETC., New York City.—Pyoposals are 
wanted until June 18, for the excavation and removal 
of rock aod earth, furnishing materials and construct- 
ing the Grains and receiving-basins, furnisbing the 
materials and laying the drain pipe, in connectron with 
the Metropolitan Museum of Art in the Centrah Park; 
the whole in accordance with the plans, specifications 
and architect’s directions therefor. Address the De- 
par.went of Public Parks, 4, Chambers Strect,*as 
above. ane 


SEWERS, Rochester, N. V.—Proposals are wanted 
until June 20, for the construction of certain sewers, 
Address Thomas J. Neville, City Clerk, as above. 


PAVING, Rochester, N. Y.—Proposals are wanted 
until June 20, for paving numerous streets. Address 
Thomas J. Neville, City Clerk, as above, 


REMOVAL OF WRECK, Philadelphia, Pa.—Pro- 
Is are wanted until July 10, for the removal of the 
wreck of the schooner *‘ General W T. Sherman,”’ 
lying in Delaware Bay. Address Maj:rC. W Ray- 
mond, U.S. A., as above. 


PAVING, Quebec, Can.—Proposals are wanted un- 
til June 18, tur paving certain streets at this place, 
Address W. D. Baillairge, Assistant City Engineer, 
as above. 


WATER-WORKS, Hughesville, Pa. — Proposals 
are wanted, no date specified, for constructing a com- 
picte system of wa*er-works, Address J eshel, 
Fresident Hughesville Water Company, as above. 


PIERS, Duluth, Minn.— Proposals are wanted un- 
til July 1, for constructing the piers and foundations 
of a drawbridge over the Ship Canal, across Minnesota 
Point, at this place. Address Myron Bunnell, Presi- 
dent Board of Public Works, as above. 


STREET WORK, Brooklyn, N. Y¥.—Proposals are 
wanted until ques 19, for flagging, etc., certain 
streets at this place. Address John P. Adams, Com- 
missioner of City Works, as above. 


SCHOOL BUILDING, Harshman, O.—Proposals 
are waoted until June 30, forthe erection of a school 
house. Address Otto Gemin, Clerk of the Board of 
Education, as abuve. 


—_ 


Building Intelligence. 


NEW YORK. 
178 Essex st, br flat; cost, $16,000; 0, G W 
Folsom; a, J M Farnsworth. 


56 Prince st, br and s warehouse; cost, 
$20,000; 0, Chesebro & Whitman; a, M 
Heusel. 


mi RS 
a ee 
SSS 
en 


THE ENGINEERING AND BUILDING RECORD. 


BUILDING INTELLIGENCE. 
NEW YORK.—Continoued. 
47-49 Morton st, br flat; cost, $100,000; 0, 
Mary E McLaughlin; a, F Ebeling. 
118 Ridge st, rear, br workshop; cost, 
$7,000; o, H W Frankel; a, Horenburger. 


86 E oth st, br workshop and store; cost, 
$16,000; lessee, mand c, Hattie K Hilton; 
a, F G de Lachan. 


412-14 W 4oth st, 2 br ands flats; cost, 
$20,000 each; 0, m and c, Dick & McKelvey; 
a, M V B Ferdon. 


215 W 31st st, br and s flat; cost, $18,000; 
o, Mary Wilson; a, J W Cole; b, J Sheri- 
dan. 

264-66 W 39th st, 2s flats; cost, $23,000 
each; o and b, J Devlin; a, J W Cole. 


gth av, 25 n 48th st, 2 br flats; cost, $25,- 
000 each; 0, Mary J Walsh; a, J If Valentine; 
m and c, J Walsh. 


77th st, ns, 70 w Madison av, 4 br and s 
dwells; cost, $12,000 each; o, Trustee J L 
Kipp; a, Hubert, Pirsson & tloddick; m, 
Deeves & Bio; c, Mandeville & Son. 


105th st,s s, 180 w 4th av, 3 s flats; cost, 
$18,000 each; 0, F Moran; a, A Spence. 

120th st, ss, 125 e 5th av, brands flat; 
cost, $30,000; 0, Mary McManus; a, J H 
Valentine; c, P H McManus. 

436-38 E 1a2tst st, 2 br flats; cost, $22,000 
each; o, C Biersack; a, H Horenburger. 

Park av, s w cor 93d st, 5 br and s flats; 
total cost, about $110,000; o, Downey & Curry; 
a, Al Finkle. 


2d av,es, 75 n 8oth st, 2 br and s flats; 
cost, $20,000 each; 0, M Solomon; a, A 
Spence. 

77th st, $S, 115 w roth av, br stable; cost, 
$10,000; o, W D Ellis; a, R S Townsend. 

124th st, ss, 75 w Lenox av, 3 s flats; total 
cost, $42,000; o, Flood & Van Note; a, F $ 
Barus. 

8th av, es, 50 s 126th st, br club house, 
etc; cost, $14,500; 0, P Byrne and ano; a, J 
C Burne. 

137th st, ss, 125 e Lincoln av, 2 br flats; 
cost, $16,000 each; o, Mary E Yost; a, A 
Spence. 

Cauldwell av, es, 147.8 s_ Boston av, 2 fr 
dwells; cost, $5,200 each; o, Beckley & Har- 
greaves; a, C C Churchill. 


Southern Boulevard, nes, 50 s e Decatur 
av, fr dwell; cost, $7,000; o, Welthea C 
Smith; a, E K Bourne; m, W Hargrave; c, G 
W Tompkins. 

S s gsth st, 100 w goth av, 2 br flats; cost, 
$32,000 all; o and a, F G Butcher. 


Ss ggth st, 225 w 8thav, 2 br flats; cost, 
$44,000 all; o, E B Chace; a, J C Burne. 

Secor Willis av and 138th st, br flat; cost, 
$18,000; o, P H McManus; a, J A Webster. 

E s Willis av, 25 s 130th st, 3 br flats; cost, 
$42,000 all; o and a, as above. 

N w cor 150th st and Edgecourt av, br 
dwell; cost, $25,000; o, N C Bensinger; a, W 
Schickel & Co. 

59 Madison st, br club house; cost, $15,- 
000; o, P Divver Asso.; a, J S O'Meara, 

27-29 Pike st, 2 br flats; cost, $50,000 all; 
o, J L Butteweiser; a, G A Schillinger. 

N s 7oth st, 125 w av, br stable; cost, $11,- 
ooo; o, W B Baldwin; a, G F Pelham. 

4312-414 W 2gth st, 2 br flats; cost, $38,000 
all; o, J Weil, B Mayer; a, as above. 

N e cor Madison av and 23d st, br office 
bldg; cost, $750,000; 0, Metropolitan Life 
Ins. Co; a, N Le Brun & Son. 

194 Chrystie st, br store; cost, $14,000; 0, 
Weil & Mayer; a, Schneider & Ilerter. 

S s 133d st, 335 w 8th av, 6 br flats; cost, 
$114,000 all; o, J Wicks; a, E Wenz. 

Bainbridge st, 240 w Southern boul, br con- 
vent; cost, $70,000; o, Ursuline Convent, a, 
T t1 Poole. 

88 Cortlandt st. br hotel; cost, $18,000; 0, 
P Wilkins; a, J Kastner. 

173 Madison st, br fi-t; cost, $17,000; 0, 
J L Butteweiser; a, RS Pollock. 

Waverly pl, n e cor Green st, br store; cost, 
$285,000; 6, J C Lyons; a, Buchman & Dis- 
ler. . 

N s 85th st, 90 w West Erd av, 3 br 
dwells; cost, $45,000 all; o, GJ Cohen; a, R 
S Townsend. 

N s 160th st, 100 e Morris av, fr dwell; 
cost, $7,500. o, J L Cavanaugh; a, G E Hard- 
ing Co. 

125th st, ss 250th e 7th av, br store; cost, 
$200,000; 0, H C F Koch; a, W HL Heume. 
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N s 43d st, bet 5th and 6th avs, br club 
house; cost, $250,000; 0, Racquet and Tennis 
Club; a, C L W Eidletz. 

Broad st, n e cor Pearl st, br office bldg; 
cost, $250,000; 0, Metropolitan Telegraph 
and Telephone Co; a, same as above. 

27th and 28th sts and r1th and 13th avs, br 
Storage bldg; cost, $650,000; 0, W W Rossi- 
ter; a, G B Malory. 

161 w Ioth st, br stable; cost, $20,000; 0, 
M Straus; a, H J Hardenburg. 


N s Vyse st, bet Boston & Newark avs, fr 
school; cost, $7,723; 0, Grace Church; a, S 
G Slocum. 


Ns 82d st, 325 e roth av, 6 br dwells: 
cost, $75,000 all; o, McDowell & Henry; a. 
same as above. 


ALTERATIONS—NEW YORK, 


116 st, s w cor Park av, br flats; cost, 
$125,000; 0, C Daly; a, W H C Hornum. 


291-93 Bowery, cellar and 3-story exten- 
sion; cost, $10,000; 0, J Stimmel; a, L F 
Heinecke; m, J Schoffler. 

1732 Madison av, repair damage by fire; 
cost, $7,000; o, K Maywald; a, F Ebeling; ¢, 
R Hacket. 

762-66 Broadway, raised two stories, seven- 
story extension; cost, $75,000; 0, S Dessau; 
a, Schneider & Herter. 

§24-28 W 43d st, repair damage by fire; 
cost, $20,000; o, J A Weser; a, J J Smith. 

66 W 72d st, extension, interior alterations, 
walls altered and new elevator; cost, $10,000; 
o, Charlotte H Dickinson; a, J M Lawlor; m, 
A C Brown; c, J J Brown. 


BROOKLYN. 


Cornelia st, ns, 200 w Bushwick av, 3 fr 
(br filled) dwells; total cost, $9,000; 0, Jobn 
H Garrison. 


N s Cornelia st, 200 w Bushwick av, 3 fr 
dwells; cost, $9,000 all; o, J HH Gaynor; a, 
not given. 

E s Washington st, 100 n Riverdale av, 8 
fr dwells; cost, $17,600 all; o, P J Callahan; 
a, P B Marryat. 


N ecorn gthand Roebling sts, fr dwell; 
cost, $7,000; o. P O’Hara; a, Thomas Engel- 
hardt. 


E s Patchen av, 40n Decatur st, 3 fr dwells; 
cost, $12,000 all; o and a, G Evans. 


S wor Aberdeen st and Bushwick av, 5 
fr dwells; cost, $18,500 all; 0, J Reilly; a, F 
B Langston. 


Ns Myrtle av, 350 w Lewis av, 6 br dwells; 


cost, $40,000 all; o, M Hall Reimer; a, 
‘Thomas Engelhardt. . 


E s Stuyvesant av, 70s Jefferson av, br 
church: cost, $12,000; 0, Grace Presbyterian; 
a, not given. 


N s Myrtle av, 100 e Sumner av, 6 br 
dwells; cost, $40,000 all; o, M Hallheimer; 
a, Thomas Engelhardt. 

S w cor Butler and Nevans sts, br dwell; 


cost, $10,000; 0, Department of Public 
Works; a, RL Davis. 


E s Marcy av, 75 s of Green av, br dwell; 
cost, $12,000; o and a, H Fountain. 

N s Union st, 100 w 8th av, § br dwells; 
cost, $70,000 all; o and a, E G Gullner. 


Ne cor Washington and Prospect sts, br 
dwell; cost, $12,000; o, EG Black; a, WM 
Coots. 

N e cor 3d av and sist st, fr dwells; cost, 
$7,000; o, J E Seeba; a, H L Spicer Sons. 

Dean st, ss, 400 E Nostrand av, 5 br 
dwells; cost, 35,000 all; o, C J Hastings; a, 
W H Burhaus. 

Central av, s s, 34 n Cornelia st, 8 br 
dwells; cost, $56,000 all; o, W Hopkins; a, 
F Holmberg. 

N s Dean st, 150 w 6th av, br dwell; cost, 
$8,000; o, Julia A Feeny and others; a, T F 
Houghton. 

S s VanBuren st, 214 e Lewis av, 3 br 
dwells; cost, $13,500 all; o, T F Bryant; a, 
1 Lb Reynolds & Son. 

S s President st, 216 e Henry st, br dwell; 
cost, $8,000; o, G B Dearing; a, F F Hough. 
ton. 

S s Jefferson av, 225 w Ralph av, 3b, 
dwells; cost, $12,000 all; o, S Ayersand CE 
Palmer; a, owners. 

W s 6th av, 60 n 11th st, br dwell; cost, 
$10,000; 0, J Heesch; a, W Wirth. 

N s Macon st, 222 w Ralph av, ro br dwells; 
cost, $45,000 all; o, R F Clayton; a, W F 
Clayton. 
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E s Bedford av, 75 n Rodney st, br dwell; 
cost, $8,200; o, C Engert; a, F J Bullenbach. 


E s Humboldt st, 100 s Van Cott st, 6 br 
dwells; cost, $18,ovo all; o and a, same as 
above. 


N s Monroe st, 200e Patchen av, § br dwells; 
cost, $55,000 all; o, R D Robbins; a, H Voll- 
weiller. 


E s Central av, 24 n Cornelia st, 8 br dwells; 
cost, $56,000 all; o, W Hopkins; a, F Holm- 
berg. 

N e cor Central av and Cornelia st, 12 br 
dwells; cost, $20,000 all; o and a, same as 
above. 


N s Cooper st, 218 e B’way. 8 br dwells; 
cost, $36,000 all; o and a, W McClenahan. 


NsSt Marks av, 120 e Rogers av, 3 br 
dwells; cost, $19,500 all; o, H L Chappell 
and others; a, G P Chappell. 


S s Jefferson av, 6 br dwells, cost, $24,000 
all; o and a, S J Burrows. 


E s B’way, 27 n Vanderveer st, 2 br dwells; 
cost, $30,000 all; o, W E Cozzens: a, W M 
Coots. 


N e cor Vandeveer av and Broadway, br 
dwell; cost, $30,000; 0o, W E Cozzens; a, W 
M Coots. 


N s Broadway, 22 e Cooper av, 2 br dwells; 
cost, $22,000 all; o, J A Soucks; a, W M 
Coots. 

N e cor Broadway and Cooper av, br dwell; 
cost, $18,000; o and a, same as above. 


S s Macon st, 22 w Ralph av, 10 br dwells; 
cost, $53,000 all; o, R F Clayton; a, W F 
Clayton. 


Ss First st, r00 w 7th av, 4 br dwells; cost, 
$20,000 all; o, J Kalle; a, R Dixon. 

N s St Marks av, 100 e Nostrand av, br 
dwell; cost, $20,000; 0, J Hills; a, G P 
Chappell. 

S_s Jefferson av, 95 e Stuyvesant, 4 tr 
dwells; cost, $19,600 all; 0, Lambert & 
Mason; a, I D Reynolds & Sons. 


N s soth st, 120 w 4th av, 3 fr dwells; cost, 
$7,200; o and a, A Svenlin. 


N s Jefferson av, 95 w Stuyvesant, 4 br 
dwells; cost, $24,000 all; o, W C Bush; a, J 
E Dwyer. 


MILWAUKEE, WIS.—Cor 1st av and 
Washington st, church; cost, $10,000; 0, 
Southside Baptist Congregation; a, J 
Douglass; b, Geo Czaplewski. 

Michigan and Milwaukee sts, alteration 
of theatre; cost, $14,000; 0, George, Boyd 
& Lewis; aj W A Holbrook; b, Ellis & 
Coogan. 

Bids will be advertised for in a few days 
for work on a new $400,000 hotel. H C 
Koch, architect. 

The Hanover St Congregational Church 
will erect a new building. Address Rev 
Theo Clifton, as above. 


MINNEAPOLIS, MINN.—738—48 E 18th 
st, 3-story br ten; cost $30,000; 0, a and b, 
A Berg. 

1113-15 Washington av, N, br store and 
ten; cost, $12,000; o, K Goldblum; a, F A 
Clarke; b, Carl Peterson. 

700-04 Marshall st, N E, fr stores and 
flats; cost, $15,000; o, Frank Shepard; a, 
Mr Barber; b, Reau & Brude. 

1412 Yale pl, fr dwell; cost, $r0,000; 9, 
James A Paige; a, Geo M Goodwin; b, A 
J Sampson. 

SIOUX CITY, IOWA.—N w cor Douglas 
and 13th sts, row of br houses; cost, $45,- 
000; 0, Joseph Sampson; a, not let. 

4th st, cor Jennings, 5-story office bldg; 
o, James Rockwell; a, G G Baldwin. 

Pearl st, cor gth st, St Mary’s Catholic 
Church; cost, $40,000; b, Jas P Wall. 

Pearl st, cor 16th st, fr res; cost, $18.- 
000; o, R J Chase. 

Douglas st, fr res; cost, $21,000; 0, R 
CA Flournoy; a, C P Brown. 

Central Park, summer house: cost, $7)- 
000; o, John Pierce; a, same as above, 

3-story livery stable; cost, $25,000; © 
Geo Westcott; a, G G Baldwin; b, C & 
Poor. ? 

Flouring mill; cost, $28,000; 0, G * 
Brown. 

An English syndicate will build a beef 
and pork packing house on the Floyd, to 
cost $100,000. Walter Strange is their 
representative, a, Joseph Nicholson, Chi- 
cago. 

The Union Stock Yards Company will 
build an exclusive beef packing house, to 
cost $75.000, to be operated by parties from 
Nebraska City; a, same as above. 
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THE SUBWAY PROBLEM IN NEW 
YORK. 


THE serious gas-pipe explosion at the corner 
of Broadway and Fulton Street, New York, last 
week, followed within a few days by two under- 
ground steam pipe explosions near the same point, 
has evidently done much to re-awaken a lively 
public interest in the much-discussed subway 
question. These latest accidents, while per- 
haps not much more serious than a large num- 
ber of others of the same. class which have 
occurred within the past year, have been accom- 
panied by a greater show of outward destruc- 
tion, and have proved correspondingly more 
effective in rousing public indignation and 
clamor for relief. 

The conclusion reached in some quarters 
several years ago, and staunchly upheld by THE 
ENGINEERING AND BUILDING RECORD, as refer- 
ence to back volumes will show, that a system 
of substantial subways to accommodate steam, 
gas, and water pipes, pneumatic tubes, electric 
cables, etc., and to provide for sewage disposal, 
offers the only satisfactory solution of the prob- 
lem of successfully managing so elaborate a 
network of underground conduits as is found in 
a great city like New York, would seem at last 
to have become generally established, and it 
ought now require but little additional agitation 
to have at least preliminary work .commenced 
on a rational subway system. ‘lhe necessarily 
heavy expense involved in the construction of 
one main subway or tunnel for all underground 
pipes and wires, and the temporary incon- 
venience which would be entailed by it, have 
always been more or less effectively urged 
against the prosecution of such an undertak- 
ing. The fact has, however, apparently been 
lost sight of that in the near future the city 
would actually be driven to it, and that the lapse 
of time would only add to the difficulties, 
dangers and expense of the work. 

The present outrageous condition of New 
York streets and underground work is the 
natural result of short-sighted policy to which 
THE ENGINEERING AND BUILDING RECORD has 
again and again directed attention. Street 
upheavals menacing the safety of life and prop- 
erty, entailing traffic disturbances of the most 
serious kind, and an ever present promise that 
matters would constantly grow worse, have all 
been of little or no avail in shaping the 
course of the New York City government so 
far as this branch of the Public Works Depart- 
ment is concerned. As matters now stand, 
however, a climax seems near at hand. The 
latest accident has conclusively shown that the 
dangers of explosion from defective under- 
ground work have, in part, been transferred 
from the streets to the buildings bordering 
them, and it isa matter of unpleasant specula- 
tion how long it will be before a calamity of yet 
unrecorded proportions will be added to the 
already long list of minor street accidents. 

The authorities of Paris long since appreci- 
ated the necessity of placing their gas and water 
pipes and electric wires in subways, and their 
method of utilizing sewers for such a purpose, 
as illustrated on another page in this issue, will 
be found suggestive, though for the conditions 
existing in New York the plan proposed in Col. 
Julius Adams’ report, published in our issue of 
August 4, 1888, and commented on in the issue 
of October 6, 1888, is more in the line of what 


will ultimately have to be carried out in New 
York. As we have frequently stated no time 
should be lost in taking steps to restrict each 
industry to one set of pipes in the lower part of 
the city—and in the matter of gas insisting that 
they shall have thoroughly sound mains and 
services—which, under present conditions, it 
seems impossible to secure or at least maintain. 


ABOLITION OF HORSE CARS IN 


NEW YORK. 


THE Court of Appeals of New York State 
have rendered a decision that permits any street 
railway company in the State to change its mo- 
tive power from horses to cables or electricity 
by obtaining consent of half the property owners 
along its route, and without the consent of the 
local authorities. ; 

This confirms the constitutionality of the act 
of 1889, which provides that any street railway 
company which has obtained the consent of half 
the property owners may apply to the State 
Railroad Commissioners for permission to 
change its motive power The constitutionality 
of the act was questioned because it did not in- 
clude consent of the local authorities as one of 
the requirements for the change, but the Court 
decides that such consent is necessary only in the 
granting of new franchises. 

It is announced that the largest two corpora- 
tions are ready to begin the change to cable 
traction at once—namely, the Third Avenue 
road and the Broadway line. The change from 
horses even to cable traction will, unquestiona- 
bly, prove a great boon to the citizens of New 
York. 

On the other hand, it is to be regretted that 
electric propulsion on the storage battery system 
has not received more favorable consideration. 
In the light of recent experience this system has 
shown itself to be, beyond all doubt, the ideal 
one for street car propulsion, and what has been 
accomplished with it on the Fourth Avenue line 
at New York has not unreasonably suggested 
the possibility of its general application in 
crowded cities. Underground work in the 
streets and the consequent tearing up of pave- 
ments would be entirely uncalled for by it, a 
point which alone should favorably commend it. 
The important matter of cost of operation and 
maintenance is the only one, we believe, which has 
been considered as likely to present difficulties, 
and even this would seem to have been satisfac- 
torily disposed of in the practical tests at New 
York. It would seem, therefore, that the Rail- 
road Commission should look carefully into this 
matter before consenting to cable roads in the 
lower part of the city. 


STREET CLEANING IN THE CITY OF 
LONDON. 


WILLIAM HaAyYwaRD, engineer and surveyor 
to the Commissioners of Sewers of that portion 
of London, England, known as the “city,” in 
his recently issued report for the year 1889, 
gives some interesting particulars on the clean- 
ing of the streets within the jurisdiction of the 
Commissioners. 

Briefly summed up, the system, as carried out, 
involves daily sweeping of the carriage ways, 
while the main thoroughfares in wet weather 
are frequently swept twice a day. Besides this, 
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the street orderly system is carried out on all 
the main, as well as in some of the important sec- 
ondary, thoroughfares. Altogether about 150 
boys and young men are employed for this pur- 
pose during the working days of the week. The 
advantages of this street orderly system are, as 
might be expected, most apparent in wet 
weather. The work of cleaning the main thor- 
oughfares often begins at 2 or 3 o'clock in the 
morning, and is, in nearly all cases, finished by 
8 or 9 aA. M. The street orderlies commence 
their work at 7.30 A. M., after the streets have 
been swept, and cease work at 4.30 P. M. 

In addition to this almost continuous clean- 
ing by hand some of the carriageway pave- 
ments, when the weather permits or necessity 
requires it, are washed with jet and hose. The 
courts and alleys inhabited by the poorer classes 
are not only cleaned daily, but are also usually 
washed with jet and hose twice a week between 
May and the end of October. A few places 
are, for special reasons, washed nightly through- 
out the year. 

The sidewalks are swept by the Commission 
whenever it is found necessary, and in wet 
weather those tn the main thoroughfares are 
cleaned with squillgees during the day. 

With so comprehensive a system of street 
cleaning a good condition of the streets, as re- 
gards cleanliness, may reasonably be looked for, 
and is, no doubt, secured. The street orderly 
system, in many places, has much to commend 
it, and might, to great advantage, be given a 
wider range of application. 


BENEVOLENT WORK BY THE INSTITUTION 
OF CIVIL ENGINEERS. 


A NOTABLE instance of woik of the incidental kind by 
an engineering association is given by the report cf 
Benevolent Fund of the Institution of Civil Engineers in 
England. The fund was established in 1864, and is 
managed by a committee of six elected for the purpose, 
with the President of the institution as chairman ex officio. 
The purpose of the fund is to give assistance to merito- 
rious members of the institution and their families, to the 
families of deceased members, to persons who have been 
members five consecutive years and to their families. 

The income is from investments of money belonging to 
the fund and from annual subscriptions. By the annual 
report for 1889, which has just come to hand, it appears 
that the amount set apart as permanent capital in 1865 
was £22,833, which had increased at the end of 1887 to 
£25.659. Lord Armstrong proposed in 1888 to add 45,000 
to the capital, on condition that other members of the 
institution contributed a like sum, and the £10,000 
addition to the capital made in this way is to be known 
as the Lord Armstrong Fund. The receipts from 
annual subscriptions and dividends in 1889 amounted 
te £2,981, and the grants to £3,070. The capital is 
now put at £37,506. It would be a graceful act for 
some one of the pecuniarily successful members of the 
American Society of Civil Engineers to start a fund tor a 
similar purpose in the United States. 


THE BROADWAY CABLE ROAD. 


THE Broadway and Seventh Avenue Railroad, of New 
York City, has applied to the State Railroad Commis- 
sioners for permission to substitute cables for horses as 
motive power. Their plan calls for a duplicate cable 
system from Central Park to South Ferry, by way of Sev. 
enth Avenue, Broadway, Battery Place, and Whitehall 
and State Streets. The conduit is to be a tube of steel 
with a 5-inch slot at the surface. It will be 2 feet 6 
inches deep, and 1 foot 6 inches wide, The conduit will 
be surrounded by a bed of concrete 6 inches thick. Every 
4% feet there will be an iron frame, or yoke, further sup- 
porting the concrete and the rails. Side-bearing rails will 
be used, and the space between and outside of the rails 
will be paved with granite blocks resting upon the con- 
crete and iron frames. Every 31% feet there will be 
pulley pits, each containing two pulleys for the two cables. 
The conduits in the two tracks are connected with a man- 
hole between the tracks. A sewer pipe will drain the 
conduit. 

The shafts of the pulleys are to be suppored by bear- 
ings having self-oiling attachments, and the rims of the 
pulleys are to be lined with a composition metal, so as to 


diminish the noise ef the cables. Both slot and track rails 
are to be of steel, the slot rails to weigh 65 pounds to the 
yard and the track rails 82 pounds to the yard. 

The cable system is stated to be substantially the same 
as that now in use in Pittsburg and that now being put 
in in Baltimore and West Chicago, except that this sys- 
tem has two cables and is heavier and stronger in con- 
struction. Each cable and its supporting pulleys are en- 
tirely independent of the other and its supporting pulleys, 
so that both cables can be in operation or at rest at the 
same time, or one in operation and the other at rest. The 
machinery is so arranged that the cars can be easily and 
quickly transferred from one cable to the other, and the 
grips of the cars are made double, so as to take hold of 
either of the cables as occasion requires. 

It is proposed to have an electric signal service for 
speedily stopping or starting the cables. An insulated 
wire will run either between the tracks or along the con- 
duits, having signal boxes at short intervals under man- 
hole covers. 


ENGINEERING AND ARCHITECTURAL DE. 
GREES CONFERRED. 
AT the commencement of the Rensselaer Polytechnic 
Institute this week the degree of Civil Engineer was con- 


ferred upon the following namei graduates : 

Carl Frederick Adam, Buff:lo; William Henry Arnold, Troy; 
Lawrence Parker Butler, Jefferson Barracks, Mo.; William Dins- 
more Card, Pittsburg, Pa.; Walliam Easby, Jr., Media, Pa.; Walter 
George Filer, Sharon, Pa.; Antonio de Barros Franco, S. Paulo, 
United States of Brazi; Richard David Gottheb, Chicago; Bertrand 
Eugeve Grant, Troy: Charles Kirschner, Troy; Antono Liano, 
Medel in, Republic of Columbia; Arthur Bernard Mad r, Cincinnati; 
Liberty Gilbert Montonoy, Troy; Winfield Scott Potter, Brouklyn, 
N. Y.; Willett George Ranaocy, Cleveland, O.; K. Oake P. Rein- 
hold:, New Castle, Pa.; Percival Mosley Sax, Nashville, Tenn.; 
James Wilson Shields, Mt. Pleasant, Pa.; Ogle Tayloe, Warren, 
Troy. 

Cornell University conferred degrees as follows : 

Bachelor of Science tn Architecture.—Char.es Hay Bernheisel, 
Frank Horton Brown, Clement Kenjamin Brun, George Wi.lard 
Conable, Clarence Ephraim Dobbin, Alexander C. Eschweiler, Ed- 
ward Thomas Fallows, Arthur Normaa Gibb, William T. Sherman 
Hoyt, Edwin Henry Hulbert, Edwin Augus:us May, Floyd Lucien 
Robinson, Charles Goodwin Sands, Frederick Farley Sewall, George 
Francis Seymour, William Adam stevens, Herman Frederick Stuhr, 
Alexander B. Trowbridge, Henry Wilhelm Wiikinson. 

Ctotl Engineer. - Nelsou Seymour Crouch, Joseph Haines Dick- 
inson, Frasxha Marcus G, Dood, Albert Edward Duckham, William 
Jackson, B. S., Herbert Henry Landers, Gustav Fredenck Roess, 
John Franklin Skinner, Clinton Browa Stewart, Bunzo Sugi, William 
Twining, Thomas McEldeny Vickers, Joel Edward Wadsworth, 
Robert Bruce Wilcox, Frederick Kelley Wing. 

Mechanical Engineer.—Lous Lees Bentley, Ernest Spencer 
Bowen, P. M. Chamberlain, B.S., Fred Andrew Crossman, 
William Dalton, Francia Daniel Davis, John Jackson Ewing, Elbert 
Curtiss Fisher, Ferd Guy Gasche, Victor Iguatius Haho, Benjamin 
Marvio Harris, Charles Louis Heisler, William R. Webster, jr., 
George Cleveland Hicks, Jr., Wilson Freeman Higgins, Embury 
Asbury Hitchcock, Edwin Curtis Knapp, Charles Philip Miller, 
Willam Stanton Moaroe, William Dye Mount, Harry Trevenen 
Shick, Louis Lincola Smith, Henry King Spencer, Ernest August 
Stege, Guy Harold Thayer, Daniel Upton. 

Master of Civil Engineering—Ercest Martin Holbrook, C. E. 

Master of Mechanial Engineering.—George Ira Alden, B. S.; 
Arthur Bernard Levy, B. S.; Wiliam Wilb. Charchhili, M. E.; 
Louis Benedict Marks, B.S.; John Joseph Flatber, P. B.; Arthur 
Tannatt Woods. 

Mechanical Engineer in Electrical Engineering.—George Hall 
Ashley, Henry Primm Broughton, Percy Alfred Clisdell, Hayward 
Cochrane, Joseph Walker Cowles, Samuel B. Fortenbaugh, Frank 
Fairfield Goodwin, John Eckert Greenawalt, Louis Watres Healy, 
Arthur’Hobart Herschel, Sherwood Johnson Larned, Max Levy, 
Julius Smith Loomis, Ph. Bell Woodworth, B.S., William Henry 
Powell, Joseph Cowan Ramage, Eugene Aertsin Rumsey, Harland 
Aaron Sawyer, Eugene Charles Sickles, William Nelson Smith, Olio 
Ames Stranahan, Milton E. Thompson, Howard Ford Thurber, 
William Boardman Tobey, George Hicks Walbridge, Edward H. 
Waldo, A. B., John Ackroyd West, Jr.. Ed. Adam Wilheim. 


The Stevens Institute of Technology conferred the de- 


gree of Mechanical Engineer upon graduates as follows : 


Alberto Atristain, N. F. Lawrence, A. H. Hilt, H. M. Bnaock- 
erhoff, J. F. Haworth, Shirk Boyer, Wilham N. Carlton, Joho D. 
Dehart, Jr., Charles J. Everett, Jr , William Ebsen, E. W. Frazer, 
William M. Farrar, Eugene E. Hinkle, Sol Fechheimer, Carl Graf 
A. R. Whitney, Jr., D. C. Harvey, Harry P. Jones, W. W. Kis- 
sam, S. F. Smith, Henry S. Loud, G. A. Trube, G. ‘V. Merritt. 
Ernest H. Peabody, Louis R. Mendoza, J. T. Westcott, A. B. 
Moore, Frank Moynan, Alfred Nathan, Walter F. Phelps, Leonard 
D. Wildman, Francis B. Stevens, Jr., Hugh Wreaks, R. S. Twitch- 
ell, Frederick Thuman, George L. Todd, Heary Torrance, Jr., C. 
W. Trautvetter and E. H. Whitlock. 


THE Bowen-Merrill Company, Indianapolis, wil! pub- 
lish shortly a useful work tor lawyers interested in high- 
way and railroad cases, entitled, *‘ The Law of Roads 
and Streets,’”’ by Byron K. and William F. Elliot. The 
book will treat of the general principles of the law of 
roads and streets. It does not deal with statutes, except 
in an incidental way, but discusses the general rules of law. 


ANNUAL CONVENTION OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


IT is announced that at the annual convention of the 
American Society of Civil Engineers, at Cresson, Pa., 
next week, the President's Address will probably be made 
Thursday evening. Thursday, Friday, Saturday and 
Monday will be occupied partly by meetings and partly 
by excursions by rail to points not far from Cresson, 
probably including Altoona, Johnstown (Cambria Iron 
Works) and Bell’s Gap. The banquet will be, as now 
arranged, on Saturday evening. The convention will 
probably close Monday evening or some time Tuesday, but 
doubtless many will stay at Cresson several days longer. 

The special train leaves Penusylvania Railroad ferry, 
foot of Cortlandt or Desbrosses Srreet, New York 
City, Wednesday morning, June 25, at 10 o'clock. 


A PRESS dispatch says that oil has been discovered 
along the banks of the Mercer County, O., reservoir, and 
that two syndicates have been formed to lease the entire 
tract and bore for oil under the water. The reservoir 
covers 16,000 acres, and one of the syndicates bas offered 
an annual rent of $48,000 for a ten years’ lease. The res- 
ervoir is the main feeder of the Miami and Erie Canal, 
and the only obstacle in the way of perfecting the lease 
is the fear that the water will become contaminated from 
the waste oil. It is claimed that a plan to prevent this 
has been devised, and the syndicate offers to enter into 
bonds to keep the waste oil out of the water. It is yrged 
that the rent offered would put the entire canal in good 
condition and make it a strong competitor of the railroads 
in the carrying trade from Lake Erie to the Ohio River. 


OBITUARY. 


Capt. C. M. CLARKE, C. E., of Wasbington, D. C., is 
reported to have committed suicide June 14, from mental 
aberration caused by overwork in the sun. 


PERSONAL. © 


HARRY J. Marcu, of the class of 1887, has been given 
the honorary degree of Civil Engineer by Rutgers 
College. 


Emory C. Davis, of Northampton, Mass., bas been 
appointed Engineer of the projected improvements in the 
water-works of Springfield, Mass. 


E. L. ACTON, architect, Dayton, O., has moved his 
office from the Hollencamp Block to the new Newsalt 
Block, corner of Fourth and Jefferson Streets. 


J. F. LRBARon, recently in charge of work on the 
Nicaragua Canal, has opened an office at 61 Broadway, 
New York City, as civil and consulting engineer. 


THoMasS C, CLARKE has been appointed Chief Consult- 
ing Engineer, and William B. Brush Assistant Engineer 
of the ‘* Greene” Hudson River Bridge Company. 


J. J. DEKINDER, C. E., of Philadelphia, Pa., has been 
invited by the Board of Improvements of Cincinnati, O., 
to take charge of the city water-works for three months. 


James C. BAYLEs, of East Orange, N. J., ex-President 
of the New York City Board of Health, has been given 
the honorary degree of Doctor of Philosophy by Rutgers 
College. 


CarL W. BucHolz, M. Am. Soc. C. E., has been ap- 
pointed by President Howell, of the Brooklyn Bridge 
Company, one of the Board of Experts to examine and 
report in regard to terminal facilities for the bridge. 


GEN. SAMUEL B. HOLABIRD, Quartermaster General 
U.S. Army, who has served with distinction since his 
graduation at West Point in that important branchof the 
service, has been retired, having reached the age of 64. 
His successor has not yet been appointed. 


COMING MEETINGS. 
Tue annual convention of the American Socisty of Civil Engi- 
neers will open at Cresson, Pa., at 10 0’clock Thursday morning, 
June 26. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


HOUSE AT MILTON, MASS. 
W. R. EMERSON, ARCHITECT, BOSTON, MASS. 


TRINITY CHAPEL, CHESTNUT, HILL, PA. 
LINDLEY JOHNSON, ARCHITECT, PHILADELPHIA, PA, 
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ENGINEERING SOCIETIES. 


THE ENGINEERS’ CLUB OF PHILADELPHIA held a 
meeting June 7, with Vice-President Wilfred Lewis in 
the chair; Howard Murphy, Secretary. There were 15 
members present and one visitor, William P. Shinn, 
President of the American Society of Civil Engineers. 

The Secretary presented, for Strickland L. Kneass, a 
description of a New Condensing and Refrigerating Sys- 
tem. 


THE BosTON SOCIETY OF CIVIL ENGINEERS had an 
excursion to Worcester, Mass., June 17, by invitation of 
Charles A. Allen, City Engineer of that city. There 
were about 65 members of the Society in the party. In- 
cidentally the party inspected the Cochituate dam now 
being constructed at Natick, Mass., and also the filtering 
beds, or sewage farm, connected with the Framingham 
‘sewage works. From there the party was conveyed by 
barges to South Framingham where the train was taken 
for Worcester, at which place it was received by City 
Engineer Charles A. Allen and Superintendent of Sewers 
Richard Forbes. After dining the visitors were conveyed 
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Tinkham, Secretary, and about 55 members and visitors 
present. . 

Francis Blake, of Weston, Mass., Frank P. Johnson, 
of Waltham, Mass., George H. Nye, of New Bedford, 
Mass., and George C. Stoddard, of Newport, R. I., 
were elected members. Edward P. Fiske, of Boston, was 
elected an associate member. 

A paper by Hiram F. Mills, C. E., was presented, en- 
titled, ‘‘ Purification of Sewage by Filtration and by 
Chemical Precipitation,” referring to experiments made in 
the last few years by the Massachusetts State Board of 
Health, of which Mr. Mills is a member.* 

A short account of the construction of the new sewerage 
system at Worcester was also given by the City Engineer, 
Charles A. Allen. Wilbur F. Learned, Assistant Engi- 
neer Boston Water-Works, read a paper on the ‘* Chem- 
ical ‘Treatment of Sewerage at Winchester, Mass.” 

Discussion followed each paper, various members par- 
ticipating. 


THE ENGINEERING ASSOCIATION OF THE SOUTHWEST 
held a meeting at Nashville, Tenn., June 12, President 
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and the manner of the occurrence of the sulphur in the 
coal so different from that found elsewhere that no 
parallel could be drawn from outside experience. This 
was verified by repeating at Earlington, in succession and 
without avail, the methods which elsewhere were success- 
ful. Mr. Atkinson’s work to date is only partially success- 
ful, but it is still being prosecuted, and it is hoped that 
it will be of the greatest commercial importance to the 
Western Kentucky coal belt, whose product is at present 
not available for iron making. 


THe AMERICAN SOCIETY OF CIVIL ENGINEERS held a 
regular meeting June 18, with Vice-President A. Fteley 
in the chair. 

The secretary announced the completion of arrange- 
ments for the Cresson convention, and that the attendance 
was expected to be very large, over 70 gentlemen and 30 
ladies having arranged to go on the special train from 
New York, June 25. Several papers, in addition to those 
announced, have been presented for this meeting and the 
sessions. An adjournment was followed by the usual 
collation. 
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TRINITY CHAPEL, CHESTNUT HILL, PA.—LINDLEY JOHNSON, ARCHITECT, PHILADFLPHIA, PA. 


to the new sewage disposal works at Worcester. These 
works are not yet in operation, so that a good opportunity 
was furnished to inspect their construction in detail. 
This system, a description of which appeared in this 
journal May 10, involves chemical precipitation, the 
chemicals being mixed in wooden tanks which discharge 
their contents into the open conduit or raceway 
through which the sewage flows from the gatehouse 
on its way to the precipitation tanks. -From there, 
after chemical action has taken place, the sewage 
finally passes through the effluent channel into the river, 
For the present it is the intention to pump the sludge 
into the sludge well, whence it is carried by conduit 
across the river and discharged in the open ground, 
where it may be plowed in or possibly pressed into 
cakes and burned. It is expected to have the system in 
operation in about two weeks. 

After inspecting the works and listening to an explana- 
tion of its features the party returned to Boston, having 
thoroughly enjoyed the trip. 

The society held a regular meeting June 18, with 
Vice-President J. R. Freeman in the chair, S. E, 


John MacLeod, of Louisville, Ky., in the chair, O. H. 
Landredth, secretary, and 32 members present. 

Chairman MacLeod from the Committee on ‘‘ Affilia- 
tion with the American Society,’’ reported that it had 
been impossible for any member of the Committee to 
attend the meeting of the Committee of the American 
Society at New York, June 4, and asked the discharge of 
the Committee, which was granted. The subject of join- 
ing the Association of Engineering Societies was dis- 
cussed and correspondence with the officers of the Board 
of Managers of that organization was submitted. The 
decision was referred to the Executive Committee of the 
Board, with power to act. 

John B. Atkinson, of Earlington, Ky., presented a 
paper on ‘‘Coke Making in the Western Kentucky Coal 
Field.”” It dealt very extensively with a series of trials 
and experiments carried on at Earlington, Ky., to 
solve for that district the question of desulphurizing coke, 
which is made from slack coal only, carrying a higher 
percentage of sulphur than the coarser grades of coal. 
The author found the condition and character of the coal 


*This paper wiil be noticed at length in « future issue.—EpDIToR, 


WATER-WORKS IMPROVEMENT AT SPRING- 
FIELD, MASS. 


CLEMENS HERSHEL and Alphonse Fteley have made a 
report in regard to the projected improvement in the 
water supply of Springfield, Mass., substantially endors- 
ing the scheme submitted by C. M. Slocum, the City En- 
gineer, in 1889, and it is hoped that work will soon be 
proceeded with. 


WATER was let into the New Croton Aqueduct for the 
first time in a regular way Tuesday. ‘7'he purpose was to 
flush it out and test the working of the gates, etc., and a 
stream about 18 inches deep was allowed to flow about 20 
miles to South Yonkers, where it was discharged through 
the blow-off there. The test was under the immediate 
management of Messrs. Kice, Gowan and Craven, engi- 
neers on the aqueduct, and was satisfactory. 


THE New Jersey Court of Errors has sustained the 
decision of a lower tribunal refusing to permanently en- 
join the city of Passaic from discharging its sewage into 
the Passaic River. The injunction was asked for by 
Newark, as the discharge tends to contaminate its present 
water supply, as well as that of Jersey City. 
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NEW ENGLAND WATER-WORKS ASSOCIATION 
CONVENTION. 


(From our Staff Correspondent.) 


PORTLAND, ME., June 12. 

AT Wednesday's seSsion, reported in part last week, a 
paper by Joseph C. Hancock, Springfield, Mass., was pre- 
sented, entitled ‘‘Effect of Water Hammer in Large Pipes, 
and How Remedied.” When water running through a pipe 
or inclosed conduit is suddenly checked the result is a con- 
cussion or shock, the same as when any moving solid is 
suddenly stopped. This concussion or shock, in the case of 
water, is commonly called water hammer. To a greater 
or less degree it may be avoided by closing gradually the 
passage through which the water is running. When the 
stopping of the flow of water ina main or large conduit 
is not so regulated the result is often the rupture of the 
conducting pipe or the starting of joints, the effect being 
nearly parallel to that of suddenly stopping a moving 
train, asin a collision. Just as by the application of the 
brake the train is gradually stopped without any injurious 
effect, so the shock of water hammer can generally be 
avoided by taking care to shut the gate slowly, closing by 
degrees the passage through which the water is flowing. 

In the discussion which followed, W. H. Richards, of 
New London, Conn., recommended that a relief valve be 
placed at the point where the water hammer is first felt 
as at the gate. 

Mr. Stacey, of Marlboro, Mass., thought that water 
hammer depended on the length of pipe and the velocity 
of the water flowing through it. 

J. M. Clark, of Northampton, Mass., gave a brief de- 
scription of a peculiarly constructed valve with a per- 
forated plunger, partially automatic in its action, by 
which, in the case of a locomotive supplied from a stand- 
pipe, the water might be turned off suddenly without any 
water hammer. Water hammer was produced by the 
turning off of railroad station stand-pipes, and pipes 
were frequently ruptured when the supply was directly 
from the main. It was stated that building a tank to be 
supplied through a ball cock from the main, the stand- 
pipe taking its supply from the tank, was the only satis- 
factory thing todo. With that arrangement there was no 
trouble from sudden turning off of water. 


THURSDAY MORNING SESSION. 


The regular morning session was called to order at 10 
o'clock, with President Dexter Brackett in the chair, and 
nominations by the committee being presented, officers 
for the ensuing year were elected, as follows: 

President—Albert F. Noyes, City Engineer, West Newton, Mass. 

Vice-Presidents—George P. Wescott, Treasurer Water Company, 
Portland, Me ; Charles K. Walker, Superintendent, Manchester, 
N..H.; F. H. Crandall, Superintendent, Burlington, Vt.; P. Kieran, 
Superintendent, Fall River, Mass.; Willam B. Sherman, civil en- 


gineer, Providence, R. I, and W. H. Richards, Superintendent, 
New London, Conn. 


Secretary—R. C. P. Coggeshall, Superintendent, New Bedford, 
Mass. 


7 reasuvey—Hiram Nevons, Superintendent, Cambridge, Mass. 
Senior Editor—F.H. Parker, Burlington, Vt. 
Junior Editor—Albert S. Glover, West Newton, Mass. 
Executive Committee—Fraok E. Hall, Superintendent, Quincy, 
Mass.; Dexter Brackett, Superinterdent, Eastern Division, Boston: 
Charles W. Morse, Superintendent, Haverhill, Mass. 
Finance Committce—Herbert F. Whittier, Registrar, Lawrence, 
Mass.; George E. Winslow, Superintendent, Waltham, Mass., and 
Fraok A. Andrews, Assistant Superintendent, Nashua, N H. 
Prof. William T. Sedgwick, of the Massachusetts Insti- 
tute of Technology, gave a discourse on the ‘‘ Utilization 
of Surface Waters for Drinking Purposes,” drawing 
largely from a paper by W. H. Lindley, City Engineer of 
Frankfort-on-the-Main. The standards applied to drink- 
ing water are to-day much higher than they were years 
ago. The purest is spring water, but this does not exist 
in sufficiently large accumulated quantities to supply large 
communities, where it is necessary to secure an abundant 
supply. The first requisite is quantity ratherthan quality. 
Wells, cisterns and filter basins are insufficient in any but 
sparsely settled districts and most communities must 
eventually come down to river water, whether good or 
bad. River water is often much contaminated, as the 
Hudson River, which is so polluted by the cities on its 
banks emptying their sewage into its waters that Hudson 
River ice is shown to be very bad. That from the lakes 
in Massachusetts, even the worst of it, is better than 
Hudson River ice. There is great desirability of more 
legal protection from contamination of the sources of water 
supply, especially mountain lakes. River water may be 
purified by settling and filtering. By carefully regulated 
sand filtering it is possible to remove much of the brown 


color, certain chemical contaminations and a portion of 
the living germs. An accumulation of ‘‘ dirt deposit,” 
so called, the formation of a gelatinous membrane, is 
necessary for the proper action of the filter. Clean sand 
allows most of the bacteria to pass through, but this is 
prevented in great measure by the accumulation of this 
gummy membrane, which, therefore, is essential for the 
most effectual working of the sand filter. Where there is 
danger of the formation of ice, as in Russia, the filter 
should be under cover. The sand filters at Berlin, Ger- 
many, are very effectual in changing the polluted river 
into clear water. River water must be filtered rapidly 
and just the right kind of sand must be used and the work 
must be carried onin just the right manner. Yet, in spite 
of all care and precautions, there is great danger that some 
of the germs will pass through. Although the most of the 
color and the alg may be removed from water by the 
sand filter we can never be certain that none of the germs 
have passed through. While the standards of physicians 
and hygienists are properly high, it should be borne in 
mind that the hygienist and sanitary engineer should un- 
derstand each other’s requirements. The removal by fil- 
tering of most.of the foreign matters, including certain 
living organisms which prey upon them, leave to the 
bacteria present an undisputed field to multiply even more 
rapidly than before this purification, and accordingly 
water should be used as soon as possible after filtering. 

In the discussion which followed, Desmond Fitz 
Gerald, Superintendent of the Western Division of the 
Boston Water-works, said that these problems were of 
growing importance. Every town, in considering its 
water supply, must bave, first, quantity, and that too 
often without much regard to quality. It is remarkable 
how water purifies itself while running over a broken 
surface. Filtering is just beginning to have close atten- 
tion from a scientific standpoint. Certain experiments 
for the purification ot water are now being carried on at 
Chestnut Hill Reservoir, Boston, but these are only sup- 
plementary to those of the State Board of Health. At 
the Chestnut Hill Reservoir the experiments are being 
made with both continuous and intermittent filtering side 
by side to determine their relative value. 

James C. Bayles, of East Orange, N. J., thought that 
filtering was chiefly mechanical. To true oxydation we 
must look for eliminating many injurious matters in water. 
Aeration plays an important part in the purification of 
water. Mr. Bayles gave some particulars of an appa- 
ratus for filtering, by which the oxydizing process was 
accomplished and the resulting water made as pure as 
possible. 

In answer to a question as to the value of aeration, 
Professor Sedgwick said that it removed certain injurious 
gases which might be present. It is not yet known 
definitely just the size of filter necessary to purify a given 
amount of water per day. This must be determined by 
experiment. . 

A paper, entitled ‘‘ Why I Favor the Use of Cement- 
Lined Pipe,” was next presented by P. F. Crilly, Super- 
intendent, Woburn, Mass. The vital requirements for 
service pipes are durability and freedom from corrosion. 
Cement-lined pipe exactly fulfills these conditions. Much 
of the disfavor in which such pipe is held is due to poor 
quality and inferior work in laying, through incompetency 
or dishonesty. Twenty to twenty-five years is the usual 
life of cast-iron pipe, so that the work of renewing it is 
constantly going on. Cement-lined pipe has been in use 
from 20 to 40 years, and the water which had passed 
through it was as free from rust and discoloration as when 
delivered to the pipes. Un addition to its first cost being 
greater, cast-iron pipe is made still more expensive on ac- 
count of the frequent renewals necessary. During the 
past year there have been only five repairs of all descrip- 
tions on the 43 miles of cement-lined pipes at Woburn, 
and of these repairs only two were of any importance. 
On the other hand, a case was cited where, after having 
been laid 13 years, cast-iron: pipe was found to be badly 
corroded. 

In discussing the matter Charles K. Walker, of Man- 
chester, N. H., said that the question was, ‘‘ (Can the 
town take the risk of getting first quality pipe and of 
having it properly laid ?”’ for unless the work is well done 
there is sure to be needless trouble and expense. Mr. 
Walker gave a very amusing account of the experience of 
a superintendent of a works where cement-lined pipe 
had been put in. ‘The first year he was an enthu- 
Siastic advocate of it, the second year he admitted 
a few breaks, but meeting him the third year, Mr. 


Walker said, in his droll way, that he asked him 
how cement pipe was now, the answer came : 
‘* Good God! Charles, I’m nearly druv crazy. I git a 
complaint of a cellar fillin’ up, and I go to shet off, whea 
the wimen say: ‘Look a-here, you; this is wash day, 
an’ if you shet off your men hev got ter lug water for my 
washin’.’” Mr. Walker ‘* brought down the house.” 

Mr. Allis, of Malden, Mass., said that the life of cast- 
iron pipe could be placed at 50 years, and it had lasted 
100 and even 150 years. Certain soils, however, rapidly 
corrode cast-iron pipe. Opinions were also expressed by 
Messrs. Nevons, Dennett, Steben and others, strongly 
favoring cast iron rather than cement-lined pipes. 

THURSDAY AFTERNOON. 

At the Thursday afternoon session the convention 
listened to an address by A. Fteley, of New York, Chief 
Engineer of the Croton Aqueduct Commission. The 
most remarkable feature of this work was its magnitude, 
and the excavation of the tunnel extended through three 
years and four months, the first shovelful of earth being 
removed January 1, 1885. The total length of the tunnel 
is 30% miles ; that of the aqueduct 33% miles, and even 
in the dryest time it will yield a supply of 250,000,000 
gallons of water per day. In the length of the aqueduct 
there are three blow-offs or vents, from which the con- 
duit may be emptied. Under Harlem River the depth of 
the shaft is about 400 feet. 

From the head gate house, at Croton Dam, there start 
in a bunch eight 48-inch mains. This gate-house cost 
$750,000. From an engineering point of view a very in- 
teresting fact was developed in experimenting on the per- 
meability of brickwork by water under pressure, with 
special reference to preventing loss of water by this 
means. It was found by experiment that by coating 


-brick with, say, two coats of Portland cement, as a 


paint, a loss of roo parts of water was reduced tor 
parts; un immense saving. Accordingly two miles of the 
Croton Aqueduct have been coated in this way to pre- 
vent loss of water by percolation under pressure. The 
address was illustrated by large profile drawings and 
lantern views. In answer to a question, referring to a 
report that had been current, Mr. Fteley stated that the 
internal pressure was too great to permit any sewage 
draining into the aqueduct, 

On behalf of the committee appointed, W. H. Richards 
offered a report recommending that Hartford, Conn., be 
selected as the place for the next annual convention of 
the association, and that the secretary be instructed to 
transmit to the Mayor of Toronto the thanks of the as- 
sociation for his invitation to them to hold their next an- 
nual meeting at that place, which was prohibited bya 
clause of the constitution restricting meetings to places in 
New England. The recommendations of the report were 
adopted. 

John A. Gould, Jr., Assistant Engineer, Boston, pre- 
sented a paper on ‘‘ Recording Gauges,” in which the nse- 
fulness of these instruments and their various purposes, 
showing the height of water in stand-pipes, the pressure 
of water in mains, boiler pressure, etc., were briefly out- 
lined. 

A paper on ‘‘ Water Meters ; the Advisability of Their 
Use,” was presented by G. A. Roullier, Superintendent, 
Flushing, N. Y. To establish uniform and equitable 
rates and a proper form of inspection of the consumption 
are two very important duties of those having the man- 
agement of water-works. The water meter furnishes the 
most efficient means of meeting these requirements. As 
showing the great value of the water meter as lessening 
waste, etc., a few figures were given showing the practi- 
cal working of the meters at Flushing. In 1886, with a 
pressure of 75 pounds at the pumps, the pressure at the 
office was reduced to 35 pounds, and the consumption 
was 120 gallons per capita. In spite of much opposition 
100 meters were set where the greatest waste was sup- 
posed to be, and the pressure of 35 pounds was increased 
to about 42 pounds, the daily consumption per tap falling 
from 754 to 578 gallons. The system of metering was 
afterwards extended with so much benefit that the maxi- 
mum daily consumption per tap for 1889 was the same as 
the minimum for 1886. There are now 630 meters set, 
and the coal consumption has been reduced 400 pounds 
per day. 

In the discussion Mr. Fitz Gerald said that he believed 
in the water meter. In his own town he took the stand. 
three years ago, that on account of the great waste there 
should be no extension of the works without the introduc- 
tion of meters. The system of metering has been 
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adopted, and the present consumption is the same as that 
of a number of years ago. 

W. R. Billings said that simplicity and permanence 
are the qualities in a meter more valuable than absolute 
accuracy in measurement. 

Mr. Chace, of Taunton, cited an instance where, in the 
case of a dissatisfied water taker, the meter was taken 
out and tested, when it was found to under-register about 
4 percent. A meter out of order is generally in favor of 
the consumer. 

With reference to this latter statement Mr. Brackett 
said that after passing 300,000 to 500,000 cubic feet of 
water the $-inch meter will generally under-register 4 to 
ro per cent., so that after passing this quantity he recom- 
mended that the meter be tested. . 

Further remarks on the subject were made by S. M. 
Allis, C. K. Walker, and J. W. Ringrose. 

Some discussion followed on the different ways of 
charging for water meters in different places. Mr. 
Brackett stated that in Boston all the meters are put in 
and owned by the city, except in the case of very large 
meters, where rent is charged. 

Mr. Hawes believed that the city should own the meters 
and eharge rent for them, and that the consumers should 
not Own them. Mr. Roullier said that it was the custom 
in Flushing for the consumer to buy the meter. The 
city, however, takes care of it and replaces it when worn 
out. 

F. L. Fuller and others participated in this discussion. 

On motion of Mr. Hawes, it was voted that the thanks 
of the association be extended to the Mayor of Portland, 
the city government and the Portland Water Company 
for courtesies shown by them to the association during its 


convention. 
THURSDAY EVENING SESSION. 


Promptly at 8 o'clock the convention was called to 
order by President Brackett. On recommendation of the 
Executive Committee it was voted that the status of 
James C. Bayles, of East Orange, N. J., be changed from 
associate to that of non-resident active member. 

On suggestion of Mr. Allis, the subject of the ‘* Mini- 
mum Size of Mains for Fire Supply ’’ was brought up for 
discussion. Mr. Brackett said that in many cases the 
pipes in use are too small, and the time will come when 
the authorities will require larger ones. In the city of 
Baltimore were laid last year five or six miles of 4-inch 
pipe. Four-inch mains should not be used in any case 

for hydrant supply, and 6-inch mains in many instances 
are used too much in long lengths where a number of hy- 
drants are to be supplied from one main. 

Mr. Winslow gave some particulars of experiments con- 
ducted by J. R. Freeman to determine the resultant loss 
of pressure from drawing a number of streams from a 
4-inch pipe used as a fire supply at a factory at Waltham. 
Four streams drawn from this pipe through 2-inch hose 
with r-inch nozzles reduced the pressure to 34 pounds, the 
static pressure being 77 pounds. In the case of 6-inch 
pipe the pressure was reduced to 34 pounds by eight 
streams. With the fire pumps eight streams reduced the 
pressure to 38 pounds. The conclusion was that 4-inch 
pipes were insufficient, and, while 6-inch pipe would 
answer the demands in a great measure, larger sizes would 
be better. In an instance cited, where a 43-inch pipe was 
used for fire purposes, so great was the drain in the pipe 
that a faucet, opened at that time in a house near by, act- 
ually sucked air in. 

Remarks on this subject-were made by F. L. Fuller, 
]. A. Gould, Jr., S. M. Allis and others, and various ex- 
periences were given showing the inadequacy of 4-inch 
pipe for fire protection and recommending 6-inch pipe or 
larger for this purpose. 

Mr. Brackett briefly described the method he had used 
for cleaning certain 6-inch water pipes in Boston, by which 
their conducting capacity was increased 300 per cent. 
Some particulars were given of the construction of the 
machine used for this purpose, which required a pressure 
of about 40 pounds to force it through the pipe and remove 
the obstruction. 

Mr. Nevons referred to an unsuccessful attempt made 
in Cambridge to clean in a similar manner about 1,000 
feet of 6-inch pipe. The machine used would not pass 
through even under a pressure of 45 pounds. 

A paper by Joseph C. Hancock was next presented in 
which the question of the depth of lead necessary in pipe 
joints was considered. ‘Ihis depth should be 1% to 2 
inches, and not less than 2 inches for safety in high ser- 
vice pipes. 


Mr. Winslow spoke of pipe laid in Waltham under con- 
tract which, in some cases, had a depth of lead in the 
joints of not more than half an inch, and as a consequence 
there had been many leaks in such joints. 

Mr. Allis referred to the use of wooden plugs or wedges 
which he had heard bad been used in the place of lead for 
calking pipe joints. In the discussion Mr. Nevons and 
others took part. 

Asa subject demanding serious consideration, Mr. 
Winslow called attention to the great inequality in the 
size of hose outlets on hydrants. He found that there 
were over 200 different sizes in the country. The stan- 
dard size should be known by water-works superintend- 
ents on ordinary hydrants. 

Mr. Brackett thought that there should be some 
standard of size of hose couplings and outlets on hy- 
drants. In the case of the great Boston fire many of the 
out-of-town fire engines could not be used because their 
hose couplings would not fit the Boston hydrants. There 
are different standards of size in different cities, but these 
standards should be uniform. Inthe case of hydrants, 
some open to the left and others to the right. Of the 
former kind, those in Boston, Charlestown district, are 
being changed so as to open to the right. 

Mr. Fuller thought that the association should take 
some action looking to the adoption of a uniform standard 
of size of hose couplings, hose outlets on hydrants and 
the direction in which the latte: open. 

At the close of the session a vote of thanks was given 
to the President, Dexter Brackett, and the Secretary, 
R. C. P. Coggeshall, and the meeting adjourned. 

The following new members were elected, besides 
those reported last week : 

Resident Active Members.—-D. N. Clark, President Water Com- 
pany, Portland, Me. 

W. H. Childs, Superintendent Water Company, Ma chester, 
Conn. 

C. M. Brainard, Superintendent, Skowhegan, Me. 

Theodore H. McKenzie, Superintendent, Southington, Conn. 

Non-Resident Active Member.—B. D. McConnell, Supe:intend- 
ent Water-Works, Montreal, P. Q. 


Associate Mewber.— Smith & Anthcny Stove Company, Water- 
Works Suppiies, Kostoo. 


The association was complimented by a banquet at 
the Falmouth Hotel, given by the Portland Water Co:a- 
pany, the Mayor and prominent citizens being present. 
The activity of ex-Mayor George T. Westcott, Mana- 
ger of the Portland Water Company, in making the meet- 
ing pleasant and successful was thoroughly appreciated, 
which fact was manifested at the banquet. 

The total registered attendance at the convention was 
125. The list of members and visitors present was as 
follows : 


James Barnie, Superintendent B. and L. Water Company, Bidde- 
ford, Me. 

Charles H. Baldwin; Albert A. Blossom, Whittier Machine Com- 
pany; Harold L. Bond, Supplies; Dexter Brackett, Superintendent 
Eastern Div. Boston Water-Works; Mrs Dexter Brackett; A. B. Dag 
gett; Mrs. A. B. Daggett; F. W. Dean, Mechanical Engineer; C.N. 
Fairbairn; Fraok L. Fuller, civil engineer; Atbert S. G over, Hersey 
Meter Company: Mrs. Albert S. Glover; W. N. Goddard, King & God- 
dard; X. H. Goodnough, State Board of Health; J. A. Gould, Jr., 
Assistant Engineer, City Engineer’s Office; E. H. Gowing, Eogi- 
neer; Wilbur F. Leonard, Assistant Engineer; J. A. Mitsch; Frank 
Polsey, Walworth Manofacturing Company; Edward H. Rice, 
Walworth Manufacturing Company; Fred H. Rounds; Daniel Rus- 
sell, Steam and Hot Water Heating; William I’. Sedgwick, Professor 
of Biology, Mass. Inst. of Technology; Smith & Anthony, Manu- 
facturers; F. E. Stearns, Peet Valve Company; Frederick P. Stearns, 
Chief Engineer, State Board of Health; Eugene S. Sullivan, Super- 
intendent, Mystic Division; James A. Tilden, Superintencent Her- 
sey Meter Company;C. J. Underwood, Jr., ENGINEERING AND Buitp- 
ING Recorp; W. H. Ward; E. B. Williams, Fairbanks, Brown & 
Co.: A. W. Worthley, Manager American Frost Meter Company, 
Bostoao, Mass. 

Timothy Woodruff, Superintendent, Bridgeton, N. J. 

B. F. Steben, Manager, Brockville, Ontario, Canada. 

Desmond FitzGerald, Superintendeat, Western Division Boston 
Water-Works, Brookline, Mass. 

F.H Crandall, Superintendent; F. H. Parker, Commissioner; 
Mis. F. H. Parker, Burlington, Vt. 

Willis E. McAllister, Superintesident, Calais, Me. 

L. M. Hastings, City Engineer; Hiram Nevons, Superintendent, 
Mrs. E. B. Nevons, Cambridge, Mass. 

A. H. Austio, [ilinois Malleable lron Company, Chicago. 

H. H. Lowe, Superintendent; John F. Phiibin, Water Registrar, 
Clinton, Mass. 

James C. Bay'es, President Spiral Weld) Tube Company, East 
Orange, N. J. 

William M. Hawes, Water Commissioner; Patrick Kieran, Super- 
intendent: Weaner Osborne, Commissioner; William Walfemehl, 
Fall River, Mass. 

Thomas C. Lovell, Superintendent, Fitchbury, Mass. 

G. A. Roullier, Superintendent, Flushing, N. Y. 

Charles W. Morse, Superintendent; Levi C. Wadlcigh, President 
Aqueduct Company, Haverhill, Mass. 


R Pattee, Holyoke Hydrant and Iron Works, Holyoke, Mass. 

Edward I.. Ross, Chapman Valve Manufacturing Company; Mrs. 
Edward L. Ross, Indian Orchard, Mass. 

A.H Salisbury, Superintendent, Lawrence, Mass. 

M. F. Brennan, Commissioner; W. A. Dickinson; Charles H. 
Hobson, Superintendent H.R. Barker, Manufacturing Company; 
Thomas Mather, of the H.R. Barker Manufacturing Company; 
Clarence H. Nelson, contractor; Arthur F. Salinon, Member Water 
Board; Millard F. Wright, Superintendent, Lowel!, Mass. 

Soton M. Allis, Superintendent, Malden, ‘Mass. 

Charles K. Walker, Superintendent, Manchester, N. H, 

Fred B. Gleason; Robert D. L. Mortimer; James T. Murphy, 
Water Commissioner; George A. Stacy, Superintendent, Marlboro, 
Mass. 

R. M. Gow, Superintendent, Milford, Mass. 

Horace G. Holden, Superintendent, Nashua, N. H. 

Carrol Ph. Bassett, civil engineer, 784 Broad Street, Newark, N. J. 

R.C. P. Coggeshall, Superintendent; Mrs. R.C. P. Coggeshall, 
New Bedford, Mass. 

J. W. Ringrose, Secretary, New Britain, Conn. 

Edward H. Phipps, Superintendent, New Haven, Conn. 

Walter H. Richards, Superintendent, New London, Conn. 

E. W. Cate, President Water Board, Newton, Mass. 

E. L. Abbott, Water Waste Prevention Company; Jarvis B. 
Edson, manufacturer; Alphonse Fteley, Chief Engineer, Aqueduct 
Commission; W. M. Geiring, Fairbanks, Brown & Co.; George H. 
Frost, Engineering News, Mrs. George H. Frost; Rudolph Hering, 
civiland sanitary engineer; John C. Kelley, Jr., National Meter 
Company; Henry C. Meyer, Editor THz ENGINERRING AND BuiLtp- 
tnG Racorp; F. W. Shepperd, Fire and Water, New York, N.Y. — 

Horatio N. Hyde, Jr , Superiatendent, Newtonville, Mass. 

Jonas M. Clark, Superintendent, Northampton, Mass. 

W. H. Whitcomb, President Water Company, Norway, Me. 

T. J. Dibble, Standard Thermometer Company, Peabody, Mass. 

Jesse Garrett, R. D. Wood & Co., Philadelphia, Pa. 

Charles R. Dyer, Superintendent Meter Department; E. R. Dyer, 
Portland Water Company; George P. Westcott, Treasurer Water 
Company, Portland, Me. 

Samuel M. Gray, civil engineer; Benjamin S. ‘erry, (A. W. 
Harris Oil Company) Providence, R. I. 

Lewis M. Bancroft, Chairman Water Commissioners, Reading, 
Mass. 

Nathanie! Dennett, Superintendent; Horace L. Eaton, City En- 
gineer, Somerville, Mass. 

A. E. Martin, Superintendent, South Framingham, Mass. 

A. G. Pease, Superintendent, Spencer, Mass. 

William J. Ranton, Superintendent Porter Manufacturing Com- 
pany, Syracuse, N.Y. 

William R. Billings; George F. Chace, Superintendent, Taunton, 
Mass 

William Hami.ton, Superintendent Water-Works, Toronto, Ont. 

. George Cross; Uctavious Jones, Rensselaer Manufacturing Com- 
pany, Troy.N Y. 

Charles A. Barton, Water Commissioner; George E. Winslow, 
Superintendent, Waltham, Mass. 

Fred A. Volk, Superintendent, Ware, Mass. 

James L. Lusk, Captain Corps of Engineers, U. S. A., Washing- 
ton, D. C. 

Frank W. Whitlock, Assistant City Engineer, Waterbury, Conn. 

H. D. Winton, Engineer Hersey Meter Company, Wellesley Hills, 
Mass. 

John C. Whitney, Water Registrar; E. ‘I’. Wiswall, Water Com- 
missioner, West Newton, lass. 

George J. Ries, Superintendent, Weymouth Center, Mass. 

Albert P. Barrett, Water Registrar; PF. F. Crilly, Superintendent, 
Woburn, Mass. 

Frederick W. Wilder, Treasurer Aqueduct Company, Wood- 
stock, Ve. 

George E. Batchelder, Registrar: George H. Carr, Union Water 
Meter Company; W. H. Moulton, Union Water Meter Company, 
Worcester, Mass. 

Joseph A. Lockwood, Superintendent, Yonkers, N. Y. 

The exhibits, under the management of Charles R. 


Dyer, of the Portland Water Company, were as follows : 
Chapman Valve Manufacturing Company, Indian Orchard, Mass. 
Valves, Hydracts, etc. 
American Frost Meter Company, Boston Water Meters. 
Hersey Meter Company, Boston. Water Meters. 
Union Water Meter Company, Worcester, Mass. 
and Water Pressure Regulators. 
Fairbanks, Brown & Co., Boston, Gate Valves, etc. 
Whittier Machine Cumpany, Poston. Water, Steam and Gas 
Valves. 


Water Meters 


The H. R. Barker Manufacturing Company, Lowell, Mass. 
Water Motor, Pipe Fittings, etc. 
Standard Thermometer Company, Peabody, Mass. Electrical 


Rec-rding Gauges. 
Holyoke Hydrant and Iron Works, Holyoke, Mass. Hydrants. 
Porter Manufacturing Company, Syracuse, N. Y. Water Filter. 
Peet Valve Company, Boston. Valves, etc. 
Belknap Water Motor Company, Portlaud, Me. Water Motors, etc. 
Illinois Malleable Iron Company, Chicago. Improved Cast-Iron 
Extension Stop-Cock Boxes. 
Perrin, Seamans & Co., Boston. Railroad Supplies. 
W. H. Gallison, Boston. Pipe Fittings, etc. 


AT the recent annual general meeting of the English 
Institution of Civil Engineers the reports showed that 
during the past year there had been elected 3 honorary 
members, 32 members, 263 associate members and 3 as- 
sociates, while one member had been reinstated. ‘There 
were 87 deaths of members, and 51 names had been re- 
moved from the list from other causes. The total num- 
ber of members is now 5.872, and the gross income of the 
Institute last year was £22,478. When the Institute was 
charteted. 67 years ago, it had 156 members and its 
annual income was £447. 
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CONSTRUCTION OF PARIS SUBWAYS IN 
SEWERS. 


‘THE system of large sewers begun in Paris as early as 
1851 proves each year the far-sightedness of the origina- 
tors of the plans of laying all the water mains in an ac- 
cessible subway. As early as the time of the first Em- 
pire a sewer 6 feet wide and 6 feet high was built in the 
Rue St. Denis, in which a 10-inch water-main was laid 
on projections of the side walls. Later, Mr. Mary. Di- 
rector of Water and Sewer Works, iucreased the minimum 
width of sewers to 32 inches, which would allow of 3 and 
4 inch mains being laid in the upper part. Up to this 
time all the sewers had been built of cut-stone masonry, 
the minimum thickness being 1 foot, but in 1851 Mr. 
Mills, one of the engineers of the department, advocated 
a sewer section of an oval shape outside, as well as in- 
side, the walls being only 6 to 8 inches thick. Previous 
to this all the sewers had been built with side walls verti- 
cal on the outside. The oval section was adopted from 
London sewers, only applied to larger sections. Then 
Engineer Watier suggested for large intercepting sewers, 
a section with offsets on the inside forming sidewalks, 
with angle irons on the edge to be used as tracks for 
hand cars. The width of 4 feet between tracks suggested 
by him has been adopted in all the large sewers built 
since, and the side projections, besides being used as 
walks, form a support for the columns on which the water 
mains are laid. 

Thus the dimensions of the Paris sewers are generally 
regulated, not by the amount of sewage liable to flow 
through them, but by the size of water mains that must 
be laid through any particular section. It is only in 
the largest intercepting sewers that the amount of sewage 
flow is considered in determining the size of the sewers. 
Mr. Belgrand, who laid out the present system of Paris 
sewers, and lived to see the larger portion of his works 
built, divided the sewer sections into 12 standard types, 
which form the normal basis for laying out the sewers cf 
the city. The special type for a particular street is chosen 
with regard to the sizes and probable number of water 
mains needed for future use, and the grade. A few 
modified types have been twice added for special cases, 
but the 12 regular types are generally used, as shown én 
Table I. Water mains up to 24-inch are set on brackets; 
others on posts. 

All these sewers or subways are built of rough lime- 
stone laid in beds of Vassy cement mortar with inside 
and outside coatings of cement mortar, the waterway 
being laid in Portlandcement. The thickness of masonry 
varies from 8 to 20 inches at the top of the arch. 

It has always been a rule to exclude all gas pipes from 
the sewers owing to danger of explosions from leaks and 
the presence of light used by the water-works or sewer 
laborers. But pneumatictubes of the postal and telegraph 
department, electric wires of telegraph and telephone 
companies, and some electric light wires find place along 
the intrados of the arches. The space along the intrados 
is divided up between the telegraph, fire departments 
and telephone companies, which pay rent for six 12- 
inch rights of way which can contain some 350 lines. 
(See Vol. X., page 221, of this journal.) When the 
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question of allowing all house sewage to run directly 
into sewers came up it was proposed to lay a small tile or 
stoneware pipe, closely fitted to the bottom of the water- 
way, thus forming a separate system, to reduce the 
amount to be pumped up for land treatment. 


TABLE [. 
r+} 2 re Water- | No and Size of 
8, a 4 Way. Water Mains. Remarks. 
be = S| 
No water pipes 
No 1 | 18’ 8°\14’ B"lrq0" X 54°]... 0.06 cee cece ; in main sewer 


to outfall. 
2 up to 44° in di- 
ameter... ......|/Bv. Sebastopole. 
2 up to 24” in di- 
ameter.......... Quar’s. 
t up to 44 I 
small pipe... . |Br. St. Michel. 
1 up to 32° and 1 
48° X 28°} upto2g’. ...... 
up to 44” aod 1 


2 | 17’ 4"|"7’ 10"! 48° x 38° 


oe 13’ 4 13’ 88° x 32° 


ya’ 4"|12’ 4°) 48° X 28° 


-< 


3 
4 

* 5 | to’ |x2’ 8° 
6 


: 8! 4"|10’ 6°| 32° x 14°] small pipe... . 
2 up to 16” and r 
“7 | 8 = Ix1% 20°] 48° & 28°| small pipe... 
2 up to 24° and 1 
“6 | 7’ 87} 9’ 47! 48° X 16°| small pipe...... 


1 up tuo 32° aod x 
30" X 16"| uptora’....... 


1 up to 24° and 1 
“30 | 7’ 8’ oval sect.| up tos’ ....... 
1 up to 16° and 1 
* ogr | 5’ 7’ 2° ed small pipe... .. 
1 up to 16” and 1 
“12 | 4’ 4°| 7’ 8 ‘ up to 4” ....... Ordinary type. 


With this system of subwaysa great part of the digging 
up of streets common in other cities is avoided. Once a 
sewer is built in a street all the water main and house 
connection work is done in the sewer itself. The pipes are 
brought into place on trucks running on tracks laid in the 
sewer, after being loaded into the sewer from either one of 
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the extremes on the quais or from an opening cut down 
from the street into the sewer. There being no irregular 
settlement somewhat lighter pipe can be used for the 
mains, which are all connected with short collar joints 
that can be easily driven off in case of any change to be 
made in the main. 

In many places the soil in which these sewers were to 
be built was fine sand; but by lowering the ground water 
this sand stood well in cuts and Mr. Belgrand devised a 
method of construction as follows: The upper portion of 
the sewer, down to the level of the ground water, was 
built in open trench and the trench refilled. Then, by 
means of wells some 330 feet apart, dug below the bottom 
of the invert foundations, pumps were applied and the 
ground water lowered on the line of the sewer. Then by 
sheathing and bracing a trench was gradually dug 
down inside the sewer, between two consecutive 
wells till the water line was drawn below the 
foundation line. In this way it was possible to excavate 
for the lower portion of the sewer, which was built up in 


- 13 foot sections, the only timbering required being a line 


of rangers on either side at the foot of the masonry pre- 
viously laid in open trench, with cross bracing every 6 
or 7 feet. Planks laid on this bracing served for a fuot 
and rollway for bringing and removing materials. The 
main outlet collector was built in a similar way, but all in 
tunnel. The ground water was lowered sufficiently to 


allow of a rat-hole being dug, 32 by 64inches from well to 


well, without timberiog. This wasthen enlarged to 8 feet 
by 8 feet 8 inches, with timber frames every 5 feet, and 
finally widened out to 22 feet, the full width of the excava- 
tion, the centers set and the top arch of masonry built up. 
The lower half of the sewer was then excavated, as pre- 
viously described, and masonry built in 13 to 20 foot sec- 
tions, working both ways towards the pump wells. 

This method is shown in Figs. { and 2 where the upper 
part, F, of the masonry was first built in a trench ex- 
cavated only to the level A A, of ground water. 

The ditch B was then dug, and reduced the ground 
water level to CCC, and finally to DD, Fig. 2, when 
the remaining excavation was made, and the rest of the 
masonry, E, put in in sections. 

When the lining of the waterways of the larger sec- 
tions needs repairs M. Darcey’s method is used to have 
dry work and yet allow the sewage to flow. 

This method was first used for repairs on the large col- 
lector. Four lengths of Chameroy pipe A (Figs. 3 and 
4) (a sheet-iron pipe 4% inch thick, coated inside and out 
with asphalt,) were used. Each pipe was 13 feet 4 inches 
long, 394 inches in diameter, and weighed 1,375 pounds. 
They were joined together by bolted collars and tar felt 
packing. The ends were closed by wooden stoppers cut 
out of three thicknesses of 15-inch plank nailed together 
and the whole floated into place. Here bulkheads B, 
formed of two thicknesses of 154-inch plank, were fitted 
around each end and 8 inches of concrete run in between, 
The whole flow of the sewer was thus run throvgh the 
pipe, leaving a clear space under it of a foot in which to 
make the repairs. The cost of the pipe was $360. The 
total cost of repairs at this and one other place further 
down the sewer, which was made by floating the whole 
pipe, dams and all, down the sewer, amounted to some 
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Figures 5 and 6 are prepared from photographic views 
of the interior of important sewers, and clearly illustrate 
the arrangement of pipe lines, etc. Figure 5 is a yiew in 
the Gallery Sebastopole at the junction of the Rue de 
Rivoli, and Fig. 6 is a view of the Chatelet chamber. 


Each shows mains for spring water and pipes for pneu- 
matic postal service; also blow-offs, gates, footways and 
telegraph wires. Figure 5 also shows a main for canal 
water, telephone wires, the iron car track and turntable 
over the sewer way, and the interseeting pipe lines, etc., 
of the cross street. Figure 6 shows, also, lamp posts and 
@ visitors’ car. 


MILL CONSTRUCTION. 


IN a paper entitled, ‘‘ Methods of Reducing the Fire 
Loss,” read at the last meeting, at New York, of the 
American Society of Mechanical Engineers, C. T. H. 
Woodbury referred to modern mill construction as fol- 
lows: 

In its design, a mill for any standard line of manufac- 
ture is not a building whose arrangement and proportions 
are fixed upon at the whim of the owner, but they must 
conform to certain conditions of dimensions, stability, 
light, and application of power to satisfy the require- 
ments essential for producing the desired results at the 
lowest cost—circumstances and conditions to which capi- 
tal has been mercilessly starved by close competition and 
the encroachments due to growing socialistic tendencies. 
As methods of manufacture change, so mill construction 
must in like manner be altered to conform to the new con- 
ditions. 

Whatever changes may be made in methods of con- 
struction, the question of the fire hazard continues to be 
represented by an annual charge which differs from the 
other fixed charges of interest in that its ratio is a varia- 
ble one and is based upon the estimated annual chance of 
fire. The more efficient the manner in which such a 
building can be arranged to resist fire, by so much will 
ie hazard represented by the insurance premium become 
ess. 

Although a great deal depends upon construction, this 
hazard can never be reduced to zero, as that would ixdi- 
cate that the mill was absolutely fireproof. A fireproof 
mill, both in name and reality, must not only be built of 
incombustible material, but must also be capable of re. 
sisting any fire of its contents without destructive effects 
upon the structure. Sucha building would be a commer- 
cial impossibility, both in regard to prohibitive costs and 
also the hindrances to manufacturing involved by a method 
of construction which would bear comparison with the 
casemates of fortifications, and is therefore unsuited to 
the conditions essential for the advantageous operation of 
machinery. It is apparent that the name of fireproof 
mills never deceived anybody, for the owners keep them 
insured, and the insurance companies charge a rate in ac- 
cordance with their estimate of the hazard. 

The destructive results attending fire in such buildings, 
whose iron and masonry construction is called fireproof, 
shows that some other form of construction is necessary 
to obtain the desired result of minimizing the annual cost 
of the maintenance of the invested capital, as represented 
by insurance, depreciation, interest, and taxation, There 
is little incentive for entering into unusual expenses in 
the construction of a manufacturing building for the pur- 
pose of increasing its resistance to fire, unless the ad- 
ditional interest on such increase in the investment is to 
be met by a corresponding reduction in the annual cost of 
the fire hazard. In addition to these questions involving 
’ the annual maintenance of the plant, the increase in the 
expense of the building above a certain point may prove 
poor management by locking up capital for too long a 
time, and may tend to prevent the improvements in ar- 
rangement and construction which are necessary for the 
most advantageous manufacturing. 

The method of mill building known as slow-burning 
construction combines tbe advantages of low initial cost 
and great resistance to destruction by fire, the final result 
being that the manufacturing process is housed at the 
minimum annual cost. 

The principal features of slow-burning construction 
may be illustrated by bits of experience drawn from many 
sources. The fundamental principle of such construction 
is to mass the material in such a way that there shall not 
be any concealed spaces about the structure, and that the 
number of projections of timber which are more easily 
ignited than the flat surfaces shall be reduced as far as 
possible: that iron portions of the structure shall not be 
exposed to the heat of any fire in the contents of the 
building, and furthermore that the isolation of the vari- 
ous portions shall be as complete as is feasible—both as 
respects one building to another and the various rooms 
and stories of the same building to each other. 

Some of the more salient features of modern mill con- 
struction pertaining to questions of resistance to fire can 
be briefly related. Without entering upon the general 
subject of mill construction, the most important feature 
is that of the mill floors, which should te laid on beams, 
generally of southern pine, 12 by 14 inches, or 2 inches 
larger when required by unusual loads or longer span 
than 22 feet. ‘lbese beams are placed {rom 8 to 10 feet 
apart between centers, and it is preferable that they 
should be made up of two pieces bolted side by side, with 
small blocks interposed to provide an air space of about 
an inch, as this will diminish the tendency to decay or to 
twist as the result of long continued seasoning. At the 
anchorage of the walls the beams should rest upon cast- 
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iron plates secured into the walls and provided with a rib 
on the top 1% inches in height projecting into a wide 
groove across the bottom of the beam and brought to a 
tirm bearing by a pair of wedges driven into a groove 
each side of the iron tongue. It is important that an air 
space should be left in the wall each side and at the end 
of the beam to prevent dry rot, and that the bricks in the 
wall for about four rows immediately above the beam 
should be laid in dry sand. A preferable modification of 
this is to use a cast-iron box made to receive the end of the 
beam and separated from contact on the top, end and sides 
of the beam by ribs projecting on the inside of the box. 
As in the former case these iron supports are securely built 
in the wall. This arrangement is much more stable in 
anchoring the beams to the wall, and if by reason of fire 
the beams break they will slide out from their anchorage 
without injury co the wall as soon as the groove on the 
bottom of the beam clears the rib in the supporting plate. 

At the columns, beams rest on cast-iron caps which 
should present a supporting area at least three times that 
of the cross section of the wood columns used, as the re- 
sistance of timber to longitudinal crushing is three times 
that of its resistance across the grain. The support from 
one column tothe next should be made by cast-iron pintles, 
preferably those whose section is in the form of a Greek 
cross, as that presents advantages in the way of securely 
joining them to the wood columns. At the topof the 
pintle, a cast-iron plate should support the base of the 
column above. A flat plate with a projection in the mid- 
dle securing the column by insertion into the core of the 
columa is preferable to the cup form which is so frequently 
used, as the latter tends to retain moisture to the deterior- 
ation of the column by dry rot. 

Timber columns are preferable to those of iron, unless 
the load is greater than can be sustained by timber—the 
limitation of a load on oak or southern pine of straight 
grain and free from knots being about 600 pounds to the 
square inch. Such columns, when subjected to destruc- 
tive tests, give way by direct crushing, and for this reason 
the tendency of late years has been to make square instead 
of round columns. These offer no greater obstruction to 
the floor than the round columns and give about one- 
fourth extra resistance. Whenever the amount of load 
renders it necessary to use iron columns, they should be 
protected by wire lath and plaster or by some of the special 
tiles made for the purpose. 

The floor planks for this type of floor are generally 
made of spruce plank from three to four inches in thick- 
ness, grooyed on both edges and joined together by hard 
wood splines. These floor planks should be two bays in 
length, breaking joints at least every three feet, 

Above this the top floor, of one 1 or 1% inch hard 
wood is laid ; and in some instances the resistance of the 
fleor to fire is greatly increased by laying a coat of plaster 
on the floor plank before the top flooring is put on. But 
the general method of increasing the resistance of the 
floor to fire, is to cover the floor and beams on the under 
side with plaster laid on wire lathing. When anything of 
this kind is done care should be taken that the covering 
to the timber should not be hermetically sealed, as that 
course increases the tendency to dry rot, particularly if 
the timber is not thoroughly seasoned at the time ot its 
application. ‘There have been a number of failures of the 
strength of such construction on account of the disregard 
of this well known principle that it is not desirable to seal 
up the outside of unseasoned timber. This not only ap- 
plies to the method cited above, but also to paints and 
varnishes which are laid on such work before it is thor- 
oughly seasoned. 

In mill floors of very large area care should be taken 
that the transverse shrinking of the floor should not pull 
the walls; and on large low structures which are far 
enough across to be affected by a very slight longitudinal 
shrinkage of the beams, other methods of anchorage than 
the one referred to should be adopted. 

The mill roof is similar to the floor in many of its char- 
acteristics, the timbers being somewhat lighter. If the 
roof is higher in the middle the beams extend through the 
wall, and their ends properly cut serve as brackets for the 
roof planks which are continued to the ends of the beams, 
and thus make a finish without calling for the construc- 
tion of hollow cornices with gutters. 

There will be no trouble from condensation on such a 
roof in cold weather if the plank and roof boarding are 
three inches in thickness, unless some wet process be car- 
ried on which produces a large amount of vapor, like 
paper manufacturing; in this case it is advisable to make 
the roof four inches in thickness, also placing roofing felt 
between the plank and the roof boarding. 

If it is desired to add finish by placing sheathing against 
the underside of the roof plank, such finish should be 
blind nailed, as the nails are good conductors of heat, 
and reaching to the colder portion of the roof, the mois- 
ture in the air will condense on the nail heads it exposed. 
It was formerly assumed that a double, sloping, hollow 
roof was necessary over a paper machine, but the above 
type of roof has been successfully employed tor such pur- 
poses. 

A coal tar concrete walk about the building will pro- 
tect the foundations and also take care of water dripping 
from the roof. Under some circumstances the slope of 
the roof is reversed, being depressed at the middle and 
highest at the edges, the storm water being removed 
through gutters extending down through the middle of 
the building. This enables the walls to be extended 
above the roof, forming a parapet, which is a great de- 


fense against fire from exposure outside, and is a method: 
l of construction which is being generally followed in cities. 
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Such a mill floor and columns, while possessing in a 
very high degree features which offer resistance to fire, 
and are Seacencd only to a slight extent as they arc 
slowly burned away under exposure to a very severe fire, 
alsu possess the merit of great economy, both as regards 
the low price of construction, and in that the floor is 
thinner in comparison with joisted floors of equal strength, 
saving in this respect for every floor in a building about 
10 inches in height of wall, stairs, belting, steam pipes, 
and all vertical connections reaching from floor to floor— 
a saving which amounts to considerable in the total cost 
of building. 

It is important, however, that floors should not be 
pierced with unprotected openings for stairways, eleva- 
tors, or main belts. There is no record of such a mill 
floor, without belt or other holes in it, being burned 
through by a fire starting in the room below. 

Floors near the earth in basements should be well ven- 
tilated, if there is a space between the floor and the sur- 
face of the earth; but, unless that space is continuous and 
2 or 3 feet in height, it is better to lay the floor directly 
upon the earth, taking care to prevent dampness by put- 
ting in a layer of stones or cinders. Above this the sills 
for the floor are laid in a trench with coal-tar concrete, 
which is also laid between the sills, on a level with the top 
of them, and the floor boards are laid over this. When 
well-seasoned chestnut is used for this purpose it will 
last a great many years without dry rot. Cement con- 
crete will cause timber to decay rapidly. 

Windows for a mill should be placed as high as possible, 
as the illumination from the upper part of a room is much 
more uniformly diffused. The window sills should be 
sloping, in order that articles should not be left on them 
in a disorderly manner. ‘Che architectural effect is 
usually heightened by placing sashes as near to the line of 
the inside of the wall as possible, making the disclosure 
or opening around the sash on the outside as large as 
possible. Ventilation can generally be arranged more 
satisfactorily by means of stationary sashes, the upper 
part of which swings like a transom over a door. In 
places where the work will be disturbed by currents of 
air, a desirable form of window ventilator is made by de- 
flecting a portion of the middle of the sash—about 18 
inches in height and of same width—inward into the 
room, covering the top of the bracket-like projection thus 
formed with a cover whic) can be opened at will. The 
air from the outside is directed upward toward the ceil- 
ing, thus giving a uniform circulation in the room without 
causing rapid currents. In case the windows admit too 
much light, this can be readily modified by painting the 
inside of the windows with a mixture of turpentine with 
zinc white. The amount of obstruction desired can be 

readily fixed upon after a few trials. 

In one-story mills, and in the upper stories of wide 
mills, it is necessary to introduce light through the roof. 
While the expensive English ridge and furrow roof gives 
a very soft and blended light, it is hardly adapted to the 
northern part of the United States, on account of the 
difficulties with snow, and monitor roofs or hipped sky- 
lights give the best satisfaction. If the latter are used, 
it is desirable in many instances that the lower part of the 
space under the skylight be separated from the room 
below by meats of glazed sashes, placed flush with the 
ceiling. The monitor roof of a one-story machine shop 
affords an oppcrtunity for a traveling crane with a mini- 
mum of building space. 

Stairways should not be placed in direct communication 
between different stories of the mill, but in masonry 
towers, with substantial doors at each story. Stairways 
should be made in straight runs with square turns rather 
than spiralty. 

Elevators should be so arranged that they would not 
serve as a flue under any circumstances; but it is not 
necessary to place them in a tower outside of the building 
as elevators through any portions of mills can be safely 
placed at almost any point desired for sake of convenience, 
and the openings kept closed by means of automatic 
hatches. 

The division of mills into various portions by means of 
fire walls is frequently not so efficient as assumed, by 
reason of the lack of fire doors to fulfill satisfactorily the 
purpose of resisting fire. The best¢orm of fire door is 
that made of two thicknesses of matched boards, placed 
at right angles to each other and nailed together, being 
covered on the outside by tin, securely locked together 
and held to the door by numerous hanging strips. The 
door should be secured to the hangers by means of bolts, 
and not screws, and the rail upon which it runs should be 
strongly bolted to the wall. When closed, such door 
should fit into a’ jamb and be securely held in this man- 
ner against the wall. Such doors are frequently hung 
upon an inclined track, and, by some applicatign of highly 
fusible solder at the catch, are so arranged that they will 
be closed by the heat of a fire, if not closed by bend 
This same principle may be applied to fireproof shutters 
hung over various openings which necessarily exist in 
walls which are desired to form a hreproof separation be- 
tween various portions of a building. A fire wall must 
extend through the roof, cutting off continuity of wood- 
work, especially at the roof cornices. The top of such a 
fire wali can be covered with tiling, which is made in 
special form for such purposes, better than by a stone 
coping. 

la this treatment of the arrangement of buildings to 
resist fire, consideration has not been given to the cost of 
land, which is of itself aa important factor in determin- 
ing what arrangement will be the most expedient for an 
establishment. Where land is expensive, or where there 
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are limitations in the space suitable for building, it is fre- 
quently necessary to build mills and shops higher than 
would be preferred under other conditions; but where 
circumstances will permit it, the one-story mill has been 
very successful, not merely io immunity from fire and very 
low cost per square foot of floor, but also in the advan- 
tages of manufacturing, particularly in regard to cost of 
supervision and movement of the stock in process of man- 
ufacture. These are questions which must be determined, 
not merely in regard to the various processes of manu- 
facture, but the individual needs of each concern; the posi- 
tion of the fire risk in the matter being that the hazard of 
a building increases very rapidly with its height and to 
some extent with its area. The extension of one-story 
buildings over too large an area will not be commended, 
and certainly as regards the question of fire, it has a ten- 
dency to place too large a property in direct exposure to 
a very wide hazard. 

Some textile mills have been built in the form of the 
block letter U, this form having been decided upon as 
giving the conditions of lowest resultant cost. One wing 
two stories in height, contains weaving; the other wing, 
three stories in height, contains carding and spinning; 
while the engine is placed in the connecting building. 
The pickers and the boilers are in outside buildings, so 
placed that they will not interfere with future extensions 
of the building into the form of the block letter. 

In this connection there is but little reference to be 
made to storehouses, except to mention the necessity of 
the closest supervision of their contents. The preferable 
arrangement of stairways and elevators for such struc- 
tures of more than one story in height is to place them 
in towers upon the outside of the building, not directly 
connected to the rooms, but reached by means of open 
galleries which lead from the door of the storehouse to a 
corresponding door in the tower at the same level. It 1s 
very important that the floors of storehouses should be 
made as tight as possible and provided with scuppers 
with swinging covers on the outside to discharge any e¢x- 
cess of water thrown on them in case of fire. 


A POOR TYPE OF HIGHWAY BRIDGE. 


In Syracuse, N. Y., one of the principal streets is car- 
ried over the Erie Canal in the heart of the city by an old 
bridge, some of whose features are here shown, to illus- 
trate the kind of design and constructien that was once 
accepted Tor an important structure and is yet allowed to 
remain in responsible service in a conspicuous place. 

A prominent civil engineer of central New York said 
that this particular design was of frequent occurrence in 
that region. 

Figure I is a diagram plan of half the bridge which is 
symmetrical about the center line C C, and carries two 
street car tracks, besides carriageways and sidewalks. E E 
are masonry abutments; D D, etc., are floor beams, and 
A, B and B are trusses with lateral bracing only between 
the outside pairs, as shown. 

Figure 2 is a diagram of the heavy truss B, with cast- 
iron top chord and vertical posts, the latter I-shaped in 
cross section. 

Figure 3 is a diagram of the sidewalk truss A with cast- 
iron top chord and web member connections at A and B, 
as shown in Figs. 4 and 5. 
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Figure 4 is a vertical longitudinal section through the 
top chord M at B, and Fig. § is a vertical cross section 
through the top chord at B. Land L are wrought-iron 
collars. 

Figure 6 shows the details of a lower chord connection 
at the first, and Fig. 7 at the second panel pnint from the 
abutment. 

Figure 8 shows vertical and horizontal elevations of 
Fig. 7. C, Fig. 6, is the cast-iron vertical post and D is 
the floor beam. B and B are lower chord bars passing 
loosely through the cast block F, and E E are lateral 
rods. 

In Figures 7 and 8 D is the floor beam and I the cast- 
iron pin which was in several instances twisted several 
degrees from its proper position perpendicular to the axis 
of the bridge, so as to make with it the considerable angle 
x, as shown in Fig. 8. 

HH, etc., are the lower chord bars lying in a slight 
groove at the end of the pin to which the laterals were 
secured by a tap bolt J. GG are main diagonals. 

The illustrations are made from sketches of the struct- 
ure and not from working drawings. 


THE PROPOSED WATER-WORKS 
HAM, MASS. 


Louis E. IiAWeEs, Engineer to the Board of Water 
Commissioners of the town of Needham, Mass., in his 
recently issued report on the proposed water-supply sys- 
tem for that town, gives the following particulars : 

A large collecting well, 22 feet in diameter and 22 feet 
deep, excavated at the Colburn Springs, stoned and 
bricked up in such a manner as to exclude surface water, 
thus insuring the entire draught to be from the water- 
bearing stratum below, roofed over and graded about is 
to be connected with pumping machinery located in a 
brick station, from which the water will be forced through 
a 10-inch cast-iron main in a straight line to Needham 
Common; thence to the top of Ryan’s Hill, where it will 
enter a wrought-iron reservoir or stand-pipe. 

The pumping station is to be built of brick, of sufficient 
size to accommodate two pumps and two boilers, and will 
have a chimney high enough to furnish draught at all 
times. The pumping engines will be of the compound 
condensing type, two in number, and each capable of 
doing the entire work. It is advisable to have two, as 
daily pumping will be required, and if an accident should 
happen to one no delay will be occasioned which might 
otherwise prove embarrassing. The street mains are to be 
of cast iron, from 6 to 12 inches in diameter, one short 
line only of 4-inch being used to completea circuit. There 
will be 7.7 miles laid in the streets, and extensions can 
be made in outlying localities as the needs become ap- 
parent. At intervals along the lines are to be situated 57 
hydrants, each having two 2%-inch nozzles and 6-inch 
connection; in addition tc these there will be two large 
post hydrants, having four 21-inch 
nozzles, with independent shut-offs 
and 8-inch connection, located, one at 
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mains are so proportioned from the reservoir that with a 
pressure from high water elevation 350 feet above mean 
low tide in Boston Harbor, they are capable of furnishing 
at Needham or Highlandville Commons water enough 
for six 1%-inch fire streams or eight 1-inch, or ten Z-inch 
streams doing excellent service and maintain an effacient 
pressure at the hydrants while the streams are flowing and 
domestic consumption continues. 

The reservoir is to be of wrought iron, 25 feet in 
diameter and 85 feet high, having a roof and holding, 
when full to high water mark 3 feet below the top. 301.000 
gallons. 

The reason for proposing an iron reservoir instead of an 
earthen one is that spring water deteriorates when 
exposed to light in an open reservoir, and an earthen res- 
ervoir covered with masonry is an expensive affair. The 
2,000,000 gallon one about to be built at Newton heing 
estimated to cost $51,750. 

High water in the reservoir will be 350 feet above mean 
low tide in Boston Herborx, 84.2 feet above Newton’s pres- 
ent reservoir, $0 feet above high water proposed for their 
new reservoir, and 26 feet higher than the Wellesley 
reservoir. 

This will give a head at Highlandville Common of 164 
feet, or 71 pounds pressure, and at Needham Common of 
182 feet, or 79 pounds pressure per square inch. 


TILE ONTON SUBMERGED RAILWAY. 


THE submerged railway at Onton, near Bilbao, Spain, 
which was built for facilitating the shipment of iron ore, 
has recently attracted considerable attention. 

According to the different accounts published, the 
coast adjacent to the Onton iron mines is high and rocky, 
exposed to the full force of the sea, there being no har- 
bors in the immediate vicinity. At the foot of the rocks 
there is an evenly sloping shore, which extends out to a 
considerable distance. It is upon this incline that a sub- 
merged track has been laid. The roadbed of t he railway 
has a length of about 650 feet, and a width of 20 feet, 
upon which two sets of tracks, each of a gmuge of 3 
feet 3 inches, are placed, constituting a 4-rail railway. 
The slope is 5 feet per 100. The car which traverses this 
railway, and upon which the ore is conveyed from the 
cliffs to the ships, consists of a high iron tower made in 
the form of a pyramid, having a wide triangular base, and 
mounted on wheels, which run upon the quadruple rail- 
way track. The platform of the tower, upon which the 
load of mineral is placed, rises about 70 feet from the 
track, a height which is sufficient to raise it above the 
decks of ordinary vessels when the tower is run alongside. 
This great rolling tower is operated automatically. It is 
connected to the shore by means of a strong wire cable, 
which passes over pulleys secured to the rocks. At the 
landward end of the cable there are attached some 
weighted trucks which move up and dowa upon an in- 
cline. ‘hese form a counterbalancing weight for pulling 
the tower, when empty, in towards the shore. 

The mineral to he loaded upon the vessels is brought 
from the mines, which are not far distant from the coast, 
by a rope railway. From the mineral dumps upon the 
heights the mineral is conveyed part way down the cliff 
through a shoot, the end of which projects beyond the 
cliff, and when the empty tower is drawn to shore by the 
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weighted trucks it automatically opens an end gate in the 
shoot, when the mineral drops upon the platform in a con- 
tinuous stream until a weight of ore (about 100 tons) suf- 
ficient to overcome that of the counterbalancing weighted 
trucks has fallen upon the platform. When this takes 
place the tower, by its own gravity, begins to move down 
the inclined railway, and the gate of the shoot automatic- 
ally closes. The tower continues to glide down the in- 
clined railway through the water until it reaches the side 
of the ship, which is anchored fore and aft, and then by a 
throw of the lever, the platform of the tower being in- 
clined, the whole load upon the platform is almost in- 
stantly deposited upon the ship. yoing down through 
slides into her hold. As soon as the discharge of the load 
takes place the counterbalancing trucks begin to draw 
the tower inward again towards the shore, and thus the 
opsration of moving the tower backwards and forwards 
automatically, and automatically loading and discharging 
it, is carried on with the greatest regularity. About 
5,000 tons of ore per day can be put on board ship 
by means of the railway, which can be worked, it is 
stated, even when the sea is very rough. The total cost 
of the railway and shipping arrangements is said to be 
less than $20,000. ‘The railway has been designed by, 
and constructed under the superintendence of, Senor D. 
M. Alberto de Palacio. 


MISSISSIPPI RIVER WATER.* 


By the courtesy of Major Mackenzie, Corps of U. S. 
Engineers, I am enabled to give some results of experiments 
to ascertain the amount of sediment beld in suspension by 
the waters of the Mississippi River at Burlington, Iowa, in 
1879. During the months of April, May and June the water 
was taken from theriver in a sediment measure constructed 
especially for this purpose. The measure consists of a 
hollow steel cylinder closed at the top and bottom by 
fixed brass plugs, the top plug being provided with an 
opening closed by a conical valve which is held firmly to 
its seat by a spiral spring, and by means of a cord at- 
tached and brass clamps is opened as desired. ‘lhe 


measure may be attached to a pole and lowered to any 
depth desired. The water way taken at depths of 1 and 
12 feet below the surface at a point where the water was 
18 feet deep. The amount of water obtained at each ob- 
servation was equal to the capacity of the measure, which 
was found to be 2,375 grains. The water was emptied 
into glass jars and allowed to settle. After having 
settled a given time it was syphoned off. except about 
half an inch in the bottom of each jar. The syphoned 
water was placed in a new jar for further examination, 
and the residual water, after being thoroughly shaken, 
was filtered through a pair of filter papers which had 
previously been carefully balanced so as to be of exactly 
the same weight. After the filtration the papers were 
dried, and the difference in weight was adopted as the 
weight of the sediment. The above process was repeated 
until no deposit was preceptible. It was found that all 
except clay would settle in 24 hours, and clay in about 
100 hours, although in some cases the water would retain 
a milky appearance for a few weeks. The proportion of 
sediment to water is so small that a long series of obser- 
vations would be necessary to give definite data. 

I might add that some very extensive experiments were 
made at St. Louis, Mo., by James H. Seddon, Esq., 
C. E., on the settlement of sediment in the water supply 
of that city. Now as to the quality of water, it does 
seem to any reasopable mind that in so large a river the 
sewage and objectionable water it contained would be 
destroyed in the revolving currents of the waters and be 
ground up and out of existence. 

We have situated on our stream cities varying from 
500 to 50,000 inhabitants and from 20 to 60 miles apart. 
The water on analysis is found free from all objectionable 
water save clay in suspension and about 1o degrees of 
hardness. * * * The one objection to our river 
waters is the spring freshets, coming down in torrents, 
carrying a large amount of sediment and mud at these 
times; if a settling or storage reservoir could be had it 
would help most water supplies out of the difficulty. 

We clean out our reservoir once a year and find the 
mud from one to two inchesdeep. Thecapacity of same is 
about 2,000,000 of gallons, and in additior to this we 
flush our mains about every two months, using the full 
opening of pipe, and in a 10-inch main, about one mile 
and a quarter long, it takes 15 minutes to do the work 
under a head of 190 feet; so you can see how much sedi- 
ment accumulates in this pipe. That the river water is 
liable to be contaminated there is no doubt, but with such 
volumes of water pouring down its bed the objectionable 
water will have little effect on the water supply. Whether 
artesian well waters are more healthy than our river waters 
remains yet to be determined. I believe there is no data 
on record to show the effect of cither supply on the health 
ofthe inhabitants using one or the other. 


* From a paper on ** Waters of the Mississippi River,’’ by William 
Molis, Superintendent Muscatine, lowa, Water-Works, presented at 
the Chicago meeting, May 20-23, of the American Water-Works 
Association. 


THE MANCHESTER SHIP CANAL HOSPITALS. 


THE hospitals here illustrated have been built by Con- 
tractor T. A. Walker at intervals along the line of the 
Manchester Ship Canal, for the men employed on the 
work. ‘These hospitals are private institutions, built to 
supplement the large public institutions previously exist- 
ing in each of the large terminal cities of the canal. 

The buildings are of wood, with corrugated iron roofs. 
The upper floors are devoted to sleeping rooms and all 
the hospital rooms are on one level, arranged as shown in 
Fig. 1, which is a plan of the first story. Figure 2 is an 
elevation from X X, and Fig. 3 is an elevation from Z Z, 
Fig. 1. A is the scullery; B, coal room; C larder; D, 
nurses’ sitting room; E, kitchen; F, doctors’ sitting room; 
G, dispensary; H, waiting and operating room; I, linen 
room; J, emergency ward; K, women and children’s ward; 
M, men’s ward; L, aurses’ room, commanding all the 
wards; N, lavatory, and V V V water-closets. SS, etc., 
are chimneys. 


BOOK NOTICES. 


Tug NaTuRAL Law oF RELATION BETWEEN RAINFALL AND Vace- 
TABLE LiFE, AND IT. APPLICATION TO AUSTRALIA. By Franz 
A. Velschow, C. E.; published by f&dward Stantord, London, 
S. W.,; price, One Shiihng. 


THE title of Mr. Velschow’s interesting paper gives 
almost all the information necesary for the prospective 
reader to form an estimate of its general character. 
Briefly stated, the paper gives the results and conclusions 
arrived at after 18 months’ sojourn in the South Sea and 
Australia, where the author was engaged in irrigation 
schemes and other similar works of improvement. The 
striking contrast between the climates of Australia and 
China, the former country suffering severely from periods 
of drought although favorably conditioned in other re- 
spects, led to an investigation as to the probable causes. 
These are set forth in the pamphlet before us, together 
with interesting facts and comments. 

Two diagrams accompany the text, illustrating the 
hypothesis that dried-up land is covered by an air cushion 
which has uninterrupted occupation of the land as long as 
the drought lasts, and which generally requires some ex- 
traordinary agency, such as a thunderstorm, to put it in 
motion. 


ANNUAL REPORTS. 


Ecst Sacinaw, Micu., Firrt ANNUAL Report OF THE BoarD OF 
Pusiic Works; R. W. Roberts, City Engineer. 


East Saginaw, Mich., has a population of 35,000, and 
covers 6.6 square miles. It has 91.28 miles of streets, of 
which 53.19 are graded, 5.18 planked, 160.39 paved, 0.33 
macadamized and 16.18 unimproved; and 118.75 miles 
of sidewalks, of which 110.64 are plank, 1.67 concrete, 
0.34 flag and 0.10 coal tar and gravel. 

There are 29.31 miles of sewers and 16.15 miles of tile 
drains and 40.90 miles of water mains and 277 hydrants. 


To look after all this, except the water-works, the City 
Engineer receives a salary of $2,100, and his other office 
expenses, including salaries of assistant engineer, 
draughtsmen, rodsmen, inspectors, etc., amounted to 
$2,408, among which is un encouraging item of $13.31 
for testing cement. 

The report of the Board proper is mainly a condemna- 
tion of the cedar-block pavement, and is given nearly in 
full elsewhere. 

Of streets graded in 1889 there were 1.21 miles, costing 
$3.297. The price per lineal rod varied from 74 cents to 
$2.23, and for earthwork from 22 to 3§ cents per cubic 
yard. Sapless cedar-block paving was laid on eight 
streets for a total distance of 1.08 miles, and at a cost of 
$20,815. In one case the cedar blocks extended the 
tull width of the paving (38 feet), and were curbed with 
Medina stone, but in the other cases they only occupied 
the center of the street, with cobble stone gutters and 
curbs. 

Of sewers 2.73 miles, from 50x75-inch brick to 15-inch 
pipe were constructed, at acost of $33,039, and 140 new 
connections were made, making 2,151 in all, of which 
1,279 are in actual use, and 872 are stopped at the curb. 
Of 3-inch tile drain under street pavements 2.04 miles 
was laid, at a cost of $1,657. 

Permits were issued for 260 new buildings, to cost 
$353,648, and 142 permits for additions, alterations, etc., 
to cost 41.701. 

The City Engineer finds one of the principal causes of 
deposits of dirt and sewage in the sewers to be the use of 
perforated manhole covers ia the dirt streets, as ic such 
cases he invariabiy finds dirt in the bottom of the sewer, 
underneath the manhole. While admitting the impor- 
tance of perforated manholes for ventilation, he recom- 
mends that when used on dirt streets they be so 
‘trapped’ as to prevent the dirt from falling through 
into the sewers. 


ANNUAL RaporT oF THE Water BoarD oF THE City oF MALDKN, 
Mass.; for the year ending December 41, 1889. 


In this report the Commissioners briefly review the 
work of the year, and, among other matters, touch upon 
the equalization of water rates. Considerable space is 
devoted to the report of the Superintendent, Solon M. 
Allis, in which is given, in detail, the cost of the different 
branches of work performed during the year, together 
with a general statement of the condition of the works. 
A report of the ‘‘Commission on Additional Water Sup- 
ply,” and the report of the Water Registrar, George W. 
Barrett, make up the concluding portion of the pamphlet. 
Several illustrations accompany the several reports, one 
of them showing the new pumping station, and another 
the old pumping station at Spot Pond. In addition to 
these there are views of the new stand-pipe and of the 
new pumps, and a blue print illustrating the method of 
lowering a 12-inch syphon into the river. 
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ANNUAL REPORTS. 


THE water-works report for Dayton, O., for 1889, 
Charles E. Rome, Secretary, shows that 9,637 feet of 4 
and 6 inch mains were Jaid during the year, making about 
51% miles in all; 12 fre hydrants added, making 485 in 
all, and 531 services put in, making 2,536 in all. The 
amount charged to current expense account was $28,150, 
and to construction account $44,203, the latter amount 
including $38,332 paid on new machinery, which included 
a 10,000,000 gallon Gaskill pumping engine, put in oper- 
ation during the year. There were 858,956,555 gallons of 
water pumped during the year and 4,020,575 pounds of 
coal burned. The average domestic pressure was 53 
pounds, but 4,569,250 gallons were pumped against a fire 
pressure of 109 pounds. 


THE water-works report of Lawrence, Mass., for 1889, 
A. H. Salisbury, Superintendent, shows that there were 
6,594 feet of 1, 6 and 8 inch mains laid during the year, 
making 296,477 feet in all; 5 hydrants set, making 
502 in all; 129 services added, making 4.713 in all, and 
172 meters set, making 1,213 in all. The amount charged 
to maintenance account was $17,867, while $15,981 was 
charged to construction account. There were 960,848,662 
gallons of water pumped against an average head of 
183.20 feet, and 1,514,520 pounds of coal burned. 


Questions and Answers. 


All questions relating to building construction, paving, sew-- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper asa 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
nae piece of paper, su that it may be prompcly sent to 

e Editor. 


BEAM BRACKETS ON CAST-IRON COLUMNS. 


F. GOUDARD DE LACHAU, architect, writes: ‘* Will 
you kindly let me know where I could find any data in 
regard to the strength of shoulders—or brackets—cast 
with cast-iron columns in order to support beams ?”’ 


{We do not know of any published data in regard to 
the strength of beam brackets on cast-iron columns. If 
any of our readers do we should be glad to hear from 
them on the subject. 

A beam bracket on a column is essentially a cantilever 
and subject to bending and shearing stresses, both of 
which should be calculated, although unless the bracket 
is unusually long the bending stress will in most cases be 
found to be so small as to be of little consequence com- 
pared to the shearing stress, and if the latter does not 
amount to more than 3,000 or 4,000 pounds per square 
inch the bracket will usually be safe enough if the casting 
is sound. In estimating the section which resists the 
shear the bracket should not be supposed to be sheared 
off clean, which would give too large a section, but the 
probable direction of the fracture should be estimated by 
the eye, as shown by the broken line on the profile of C 
in the figure, and only the area of the metal at that point 
should be considered as effective in resisting the shear or 
other stress. 

When a beam butts against a column it will usually be 
necessary to provide a rib to which the web of the beam 
may be bolted in order to secure it in place, and if this 
rib G be continued around the flange of the beam, as 
shown, so as to connect with the bracket H it will give 
additional strength and security to each. If the rib runs 
up far enough to nearly reach the top flange of the beam 
it might perhaps with the bolts support the beam in case 
the bracket should prove defective, at least long enough to 
permit the danger to be averted. The rib should not 
quite reach the upper flange at first lest the whole load 
should be borne there instead of on the bracket. 

The rib and bracket just described were for a 10!4-inch 
beam. Rib Iand bracket K, were for a 15-inch beam, and 
in this case the rib had so much projection as to require 
to be strengthened by two supplementary ribs, though 
this was mainly to prevent accident in handling. 

In case the beam is tangent to the column it can be 
best supported cn a bracket C and drawn up against ribs 


L L by bolts D D, with the same precautions as before 
against giving a bearing under the top flange. 

In arrangiog the brackets on a column care should be 
taken to have the common center of gravity of all the 
loads coincide as nearly as possible with the center of 
gravity of the cross section of the column, as if these cen- 
ters are distant from each other by an amount equal to 
any material fraction of the column's diameter, the press- 
ures on the column will be very unequally distributed, 
perhaps even causing tension on one side with a tendency 
to fail by buckling in that direction under a much less 
load than could be borne with perfect safety if central. 

A great danger attending the use of beam brackets on 
cast columns is that of hidden flaws and shrinkage cracks 
or strains, whose existence can rarely be discovered until 
too late, and which are especially liable to occur in or near 
the bracket, owing to the irregularities of surface and 
thickness at that point. 

To avoid this danger as far as possible, abundance of 
metal should be used in the brackets, but rather in the 
way of large ribs than of excessive thickness, which, by 
irregular shrinkage, is apt to invite the danger it seeks to 
prevent. It will also be well to make all fillets around 
the bracket as large as can conveniently be done without 
interfering with the beam, as sharp angles are very apt 
to cause strains and cracks in cooling. 

With all precautions, however, the cast bracket is an 
uncertain dependence for a heavy load, and where great 
weights have to be carried in this way and a wrought-iron 
column is for any reason undesirable probably the best 
thing to use is a wrought-iron key, as at A. 

The illustration shows the upper ends of two of the 
columns of the large boiler house, called ‘‘ Station B,” of 
the New York Steam Company on Greenwich Street. 
Economy both of space and of cost rendered the use of cast 
columns desirable, but the excessive loads to be carried 
on the brackets and the disastrous consequences of ex- 
plosions, etc., in case of failure were serious objections to 
the use of cast brackets. 

The problem was finally solved by coring a hole through 
the column and introducing a wrought-iron bar or key A, 
3 inches wide, 6 inches thick and 32 inches long, on tbe 
ends of which rested the upper chords B B of the main 


floor girders that carried the boilers. These columns 
were 20 feet long, 16% inches outside diameter, and varied 
on the different floors from 13¢ to 1 inch in thickness. 
The girders were lattice, four feet deep, in pairs, and 
though not directly attached to the columns they were tied 
together by plates and hooked over the keys so that they 
could not get away. 

The reduction of the section of the column caused by 
the hole for the key did no harm, as the total load above 
the bearing of the key was reduced in nearly the same 
proportion by what was taken off at that point. Brackets 
E E gave additional support to the key, which, however, 
was strong enough without them. The arrangement was 
simple and satisfactory, and while cast brackets might 
have answered all purposes, the keys gave an assured se- 
curity that well paid for their slight additional expense. 
Even a cast-iron key similarly used would probably be 
more reliable than a cast bracket. 

At F is shown the base of the column next above and 
the method of fitting the two together by tuined and 
bored surfaces. It will be noted that the columns merely 
set one on top of the other, being steadied only by the 
beams. This is all well enough after the building is up. 
but during erection it will usually be found very conve. 
nient to have a flange connection between the columns on 
successive floors, so as to secure them from being acci- 
dentally knocked over while setting the girders or doing 
other work. ] 


PUBLICATIONS RECEIVED. 


Report OF THE HEALTH OF LIVERPOOL DURING THE YEAR 1889; 
With Map Showing the Localities of the Fatal Prevaience of 
Fever; by J. Stopford Taylor, M. D., Medical Officer of Health 
for the City and Port. 


Report °F THE Boarp oF WaTER COMMISSIONERS OF THE TOWN 
OF NEEDHAM, Mass., ON WATER Supply; May, 1890; pp. 29. 


‘LHIRD ANNUAL Report OF THE BOARD OF Pusiic WORKS OF THE 
City or DuLutu, Minn., for the year ending February 28, 
1890; including a a one on the extension of the sewerage works, 
etc., by Rudolph Heriog and Andrew Rosewater, consulting 
engineers, and a plan for a combined railroad and highway 
bridge across the ship canal on Minnesota Point, by Alfred P. 
Boller, C. E.; pp. to4. 


TWELFTH ANNUAL Report oF THE CONNECTICUT STATE BOARD OF 
HeaLTH; for the year efiding November 30, 1889, with the 
Registration Keport for 1888 Relating to Births, Marriages and 
Deaths; pp. 195; r8go. 


BEAM BRACKETS. 


NEW YORK STEAM COMPANY TANK CON- 
NECTIONS. 


THERE are given herewith four views, showing the feed 
and blow connections with the boilers and the connec- 
tions with the tanx in the cellar of the building of the New 
York Steam Company. Into this tank all water of con- 
densation is discharged and pumped back into the 
boilers together with a supplementary water supply from 
the city water mains. 

The water of condensation enters through the 6-inch 
return main R, Figs. 5, 6 and 7. The feed pump suction 
connection to the tank is made at the lower part and is 
marked P. When, as is practically always the case, not a 
sufficiert quantity of water of condensation is returned to 
the tank to supply the boilers, the deficiency is made up 
by admitting water from the city mains to the tank. This 
city water supply, which, at the station, is under a 
pressuce of about 28 pounds per square inch, comes 
through the pipe D, from which a branch is taken by a 
tee. In this branch is a regulating valve V, controlled 
by a float in the tank through the intervention of the 
lever L (Fig 5). There being only a light pressure in 
the tank, the water under city pressure can readily enter. 
When the water level in the tank reaches the proper 
height the float closes the valve V and shuts off the street 
water supply. Should it become necessary, for any 
reason, to discontinue temporarily the use of the tank so 
that the feed cannot be taken from it, the valves E E 
(Fig. 5) are closed and the water from the street, coming 
through the pipe D, passes on through the prolongation 
D’' direct to the pumps and thence into the main feed pipe 
F from which the smaller feed pipes / lead off to each 
boiler. The feed for each boiler is controlled by means 
of valves in these last mentioned pipes, worked from the 
boiler room by the rods vy. The pipes G G, leading from 

the tank, connect with a glass water gauge. The pipe FI 
is an exhaust pipe from the feed pumps, discharging into 
the tank, and the pipe K is an exhaust pipe from the tank 
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to the roof, fitted with an automatic valve which opens 
and permits exhaust steam to escape to the roof when the 
pressure in the tank reaches a certain point. Should 
the cold water tank supply pipe, in which the regulating 
valve V is fitted, require shutting off to repair the valve 
or for some other reason, the tank may receive its 
auxiliary supply of cold water through the pipe J leading 
from the pumps. The blow and some of the feed con- 
nections are more clearly shown in Fig. 8; C is a check 
valve, while A is a special check and stop valve. 

A large pump regulator, placed a short distance from 
the tank, controls the steam supply to the feed pumps so 
that the water supply to the feed mains always equals the 
demand. This regulator, briefly described, consists of a 
large vertical cylinder fitted with a properly guided 
piston. Steam at boiler pressure is admitted above the 
piston and the water discharge pipe from the pumps leads 
below it and passes out again at the other side of the 
regulator cylinder. All the feed water must thus pass 
through this cylinder. Should all the feed valves at the 
boilers be closed, the water, discharged by the pumps be- 
neath the regulator piston, will increase the pressure until 
it rises above the steam pressure above the piston. Ac- 
cordingly the latter will rise and through the intervention 
of a lever system will shut off the steam supply to the 
pumps. When the feed valves are again ope:ied the water 
pressure will fall below the steam pressure, the regulator 
piston will descend, and the steam supply valve to the 
pumps will be opened. If only some of the boiler feed 
valves are closed while others remain open, the pump regu- 
lator wil! only partially shut of steam supply to the pumps, 
and these will run at reduced speed, the water supply in 
every case being regulated according to the quantity 
drawn off for the boilers. 

It is proper to explain here that the feed connections to 
the boilers, as shown in Figs. 6 and 8, are not those in 


regular use, but are what may be called emergency con- 
nections. ‘he feed pipes ordinarily employed run up in 
front of the boilers from the main feed pipes F and dis- 
charge into the steam drums. There are no special feat- 
ures in their arrangement, hence they are not shown in 
the illustrations. 

Figure 5. it will no doubt be understood, represents a 
side view of one end of the tank with the piping; Fig. 6 
is an end view, and Fig. 7 a top view. 


SCHEMES are under consideration which will, if carried 
out, devote about 2,700 acres of land about London to 
public use for ever. 
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BOSTON PLUMBING LAW. 
THE City Council of Boston, Mass., has recently 
amended the ordinances as follows : 


SECTION I. Sections 16 to 29, inclusive, of chapter 48 
of the Revised Ordinances of 1890, are hereby amended 
to read as follows - 


REGULATIONS FOR PLUMBING. 


SEC. 16. Every plumber, before doing any plumbing 
work in a building, shall have bis name and place of 
business registered in the office of the Inspector of Build- 
ings; shall, except in the case of repairs which do not 
involve any change in the location of a water fixture or 
trap or of a waste, drain or ventilating pipe, file in the 
office of said inspector. upon blanks to be provided for 
the purpose, a description of all work to be performed, 
aud shall obtain from said inspector a permit to do such 
work; he shall give immediate notice to said inspector of 
any change of his place of business. 

SEC. 17. Every building provided with water from the 
city or other water supply shall have a drain-pipe for the 
conveyance of waste water and sewage into the public 
sewer, or, if there is no sewer, into a sufficient and proper 
cesspool easily accessible for inspection and cleaning, and 
such drain-pipe shall not be used for the drain-pipe of 
any other building. 

Sec. 18. Every such drain-pipe within the building, 
aod for at least five feet outside the foundation walls 
thereof, shall be of what is knownin the market as ‘‘extra 
heavy double thick cast-iron soil-pipe.” not less than four 
inches in diameter, sound, free from holes and other de- 
fects; shall be laid in a trench, securely ironed to walls, 
or suspended by strong iron hangers; shall have a con- 
tinuous fall towards the sewer, and shall, either outside or 
inside and near the foundation wall of the building, be 
supplied with a suitable trap having an accessible clean-out. 

SEC. Ig. The drain-pipe of every building hereafter 
erected, and of every building already erected in which an 
additional water-closet is hereafter placed, and of every 
building already erected in which a water-closet is moved 
from a place within the building to a room not having a 
window or other opening immediately to the air on the 
outside of the building, and within 12 feet of such window 
or opening, shall be of the same diameter throughout its 
entire length, and be carried above the roof of the build- 
ing at least two feet. 

SEC. 20. A separate and suitable trap shall be attached 
to every waste-pipe connecting a water fixture or rain- 
water leader with a drain-pipe; and such trap shall be placed 
as near as practicable to such fixture or leader, and no 
water fixture, trap, or pipe shall be connected with the 
drain-pipe except by means of a trap. 

SEC. 21. Waste-pipes from safes under water-closets, 
urinals, or other fixtures, or from tanks or cisterns, or 
from refrigerators or other receptacles in which provisions 
are stored, if connected with the drain-pipe, shall be run 
to some place in open sight into an open tray connected 
by a suitable trap with the drain-pipe. 
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SEc. 22. Every waste-pipe from a kitchen sink of an 
eating-house, hotel, restaurant, or other public cooking 
establishment, shall be connected with a grease-trap placed 
as near as practicable to the sink, and easily accessible 
for cleaning. 

SEc. 23. A ventilating pipe, of a size not less than the 
waste-pipe to which the trap is attached, continuously in- 
clining upward from the top of the trap, and running as 
directly as practicable at least three feet above the roof of 
the building, shall be tightly attached to each trap. Every 
ventilating pipe shall be of what is known in the market as 
extra heavy double thick cast iron, or brass or lead, and 
the ventilating pipe for every water-closet shall be of not 
less than two inches in diameter when the ventilating pipe 
is less than 30 feet in length, and of not less than 3 
inches in diameter when the ventilating pipe is more 
than 30 feet in length; no chimney flue shall be 
used as a ventilating pipe. Two or more ventilating pipes 
may be connected together, or may be connected with the 
drain-pipe above every waste-pipe entering the drain pipe. 

Sec. 24. A tank or system shall be connected by a pipe 
not less than one inch in diameter with every water-closet 
or line of water-closets in a building, so that water there- 
from will thoroughly flush the water-closets. 

Src. 25. All iron pipes before being put in place shall 
have been tested by the water or kerosene test, then coated 
inside and outside with coal tar pitch applied hot, or with 
paint, or with some other equivalent substance; connec- 
tions of iron pipes shall be run with molten lead thor- 
oughly calked; connections of iron with lead pipes shall 
be made with brass ferrules, thoroughly soldered to the 
lead, and the connection of the ferrules with the iron pipe 
run with molten lead thoroughly calked; changes in direc- 
tions shall be made with curved or Y branches. 

Sec. 26. Water pipes in places exposed to frost shall 
be securely cased and packed with mineral wool or other 
equally good substance. 

Sec. 27. Plumbing work shall not be covered or be 
concealed from view until after the work has been exam. 
ined by the said inspector; and he shall be notified by the 
plumber when the work is sufficiently advanced for in- 
spection. 

Sec. 28. Plumbing work shall not be used until the 
same is in good condition, as shown by the water test 
made by the plumber in the presence of the inspector. 

Sec. 29. No steam exhaust pipe shall be connected 
with any ventilating, waste or other connecting pipe, nor 
with any drain-pip: inside of the trap of the drain-pipe 
placed near the foundation wall of the building. 

PROHIBITIONS AND PENALTIES, 


SECTION 1. Chapter 49 of the Revised Ordinances of 
18g0 is hereby amended by inserting between sections 25 
and 26 the following sections. 

SEc. 26. No person shall do any plumbing work in a 
building, or cover from view or use such work, in viola- 
tion of the regulations for plumbing contained in chapter 
48 of this ordinance. 

Sec. 27. No person shall connect any steam exhaust 
pipe with any ventilating, waste, or drain pipe in a build- 
ing, inside of the trap of the drain-pipe placed near the 
foundation wall of the building. 

And said chapter is further amended by inserting be- 
tween sections 36 and 37 the following section: 

Sec. 37. No person shall place, or drop and suffer to 
remain in any street, any merchandize of any kind, or any 
gravel, sand, or other material, or any noxious, offensive, 
or refuse matter or substance. 


Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


HOT WATER BOILER WITH HOT WATER 
HEATING COIL. : 


A STAUNTON, VA., correspondent sends a sketch of a 
bath boiler, here reproduced, explaining that in that sec- 
tion of the country they have a very strong limestone water. 
What he wants to know is whether with this form of 
arrangement the stopping up of the water-back with lime 
will be prevented ; also, whether the water in the boiler 
can be heated in as short a time as in the ordinary form 
of boiler; and, finally, whether the water in passing 
through A B will not find its way into the pipe C. 

The principle of the boiler is the same as that utilized 
in many forms of water heaters now on the market, the 
pipes within the heaters, however, serving for the circula- 
tion of waste steam instead of hot water, as in the present 
case. ‘[hese heaters, as our correspondent undoubtedly 
knows, all work more or less successfully. In the partic- 
ular case under consideration the water heating capacity, 
or the rapidity with which the water in the boiler D will 
be heated by the circulation of hot water in the pipes 
A B, is simply a question of heating surface in the pipes 
A B and in that part forminy the water-back. With 
sufficient surface, relatively, to the amount of water in the 
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boiler D, we do not see why good results should not be 
reached. The tendency of hot water from the pipes A B 
to enter the pipe C is slight; not worth considering, in 
fact, unless the connection were of so very large a diam- 
eter as to admit of circulation within the pipe itself. 
The chance of this is remote. Some heat will go to the 
cold water in the iniet pipe by conduction, but this will be 
slight. 

‘The theory in this case of the prevention of lime ob- 
struction in the water-back obviously is that the water 
which is once admitted to the pipe system A B and the 
water-back extension practically remains there, un. 
changed in quality, except so far as that change ‘s con- 
cerned which occurs after it is heated for the first time 
by circulation through the water-back. This first heating 
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would have the effect of causing a separation of some of 
the scale-forming impurities held in solution, after which 
there would be no tendency to form a further deposit. 
The pipes A B and water-back would probably not be 
stopped up by this comparatively small amount of initial 
scaling, though, in the course of time, if the water con- 
tained in them be drawn off occasionally and fresh water 
let in from the cold water supply pipe, new deposits 
would be formed, which would ultimately, if this drawing 
off and refilling be repeated often enough, clog the pipes. 

The scale-forming matter in the water which is heated 
in the boiler D by the pipes A B would be deposited in 
the boiler itself, and not interfere with the working of the 
water-back. 


THE PEPPERMINT TEST FOR PLUMBING. 

CHARLES F. WINGATE, of New York, writes: ‘* Your 
directions for making peppermint tests are incomplete. 
In my practice I try to use a large amount of very hot 
water—several gallons—poured down from the roof into 
soil and waste pipes, so as to heat them thoroughly. An 
ounce of oil is entirely inadequate. I never use less than 
three ounces and usually six or eight ounces of the best; 
the cheap adulterated oils are valueless. But the pepper- 
mint test is very uncertain in its results. The smoke test 
is far preferable.” 

[The amount of peppermint needed of course depends 
on the size of house and extent of drainage system. The 
reply we quoted contemplated a small country house. 
We also prefer the smoke test, but this cannot be applied 


without a special machine. ] 


THE prize offered by the Cosmopolitan Magazine for 
a plan fora public bath has been awarded to John G. 
Howard, of New York, and two meetings have been held 
looking to the erection of the structure in the city. It is 
proposed to havea public laundry, as well as baths for 
both sexes. and to charge small fees for the use of each. 
Among the men named as interested in the scheme are 
Bishop Potter, President Seth Low, of Columbia College; 
Cornelius Vanderbilt, Brayton Ives, Abram S. Hewitt, 
the Rev. Edward Everett Hale, Erastus Wiman, Joseph 
H. Choate, Col. John A. Cockerill, William Astor and 
Richard M. Hunt, 


EDWARD SOUTHWICK PHILBRICK. 


Mr. PHILBRICK wasa valued contributor to this journal 
from the time it was started to the day of his death, and 
readers will be glad to see a full biographical notice 
of him, prepared by his friends and associates. The fol- 
lowing article was prepared by Albert H. Howland, Des- 
mond FitzGerald and Walter Shepard, Committee of the 
Boston Society of Civil Engineers ; read April 17, 1889, 
and published in the Journal of the Association of Engt- 
neering Societies : 


Edward Southwick Philbrick, son of Samuel and Eliza 
(Southwick), was born November 20, 1827, and died Feb- 
ruary 13, 1889. Ite was descended from Quaker ancestry 
that had been native to the shores of Massachusetts Bay 
from near the date of the settlement of Boston. lle was 
born in Boston, but except during early infancy his home 
was always in the adjacent town of Brookline. His 
father was a merchant in Boston, a director in several 
corporations, and for thirty years treasurer of the Massa- 
chusetts Anti-Slavery Society. 

In 1843, after fitting for college at the Brookline High 
School, he entered the Sophomore class at Harvard Col- 
lege. Paternal consen: to this step, however, was condi- 
tional upon his living at home, walking the three miles 
each way to and from college daily, and spending no time 
on the study of Greek. These requirements were s‘rictly 
complied with, but the restriction as to Greek prevented 
his receiving the customary degree on the completion of 
his course; at a later date, however, in recognition of his 
merits in other directions, the degree was conferred as of 
the class of 1846, to which he belonged. In the list of 
its members are the names of Senator George F. Hoar, 
Dr. Calvin Ellis, Dr. Charles D. Homans, and Professors 
Francis J. Child, George M. Lane and Charles E. 
Norton. 

In the summer of 1847, after spending a few months in 
the office of the late Samuel M. Felton, he began feld 
work on the Rutland and Burlington Railroad, in Ver- 
mont, holding the position of assistant engineer on loca- 
tion and construction. Upon this work he was engaged 
some three years. Then going to Canandaigua, N. Y.. 
he was employed in the construction of some branches of 
the Erie Railway. Ie held here the position of resident 
engineer of location and construction, and this work occu- 
pied another three years till near the end of 1853. 

The decade that included these six years was marked 
by striking advances in the application of iron to bridge 
work. The great Conway and Britannia tubular bridges 
were built ; the Victoria tubular bridge over the St. Law- 
rence at Montreal was begun ; suspension bridges were 
built over the Ohio at Wheeling and the Niagara at Lew- 
iston ; and the great railroad suspension bridge at Nia- 
gara Falls was finished. Several of these structures were 
near the territory within which Mr. Philbrick was engaged 
in railroad building, and the subject of iron bridge con- 
struction so strongly engaged his attention that he soon 
took an opportunity to extend his knowledge of such 
structures as well as of public works in general. 

A few months after he had finished work in Western 
New York he sailed for Europe, and remained abroad a 
year and a half. Several months were spent at Paris in 
professional studies. ‘Then much of the time, with knap- 
sack on his back, he traveled through Great Britain, 
France, Belgium, Austria, Italy and Turkey. Passing 
beyond Europe ne extended his travels to Egypt and 
Syria, spending in these countries the last six months of 
his stay abroad. Mr. Philbrick wasa close observer, and 
being, furthermore, the possessor of a retentive memory, 
he gathered during these travels a store of information 
that was a frequent source of surprise to those with whom 
he conversed, minute details even not escaping him, espe- 
cially such as had a professional bearing. 

In the summer of 1855 he returned home and soon after- 
wards entered the employ of the Boston and Worcester 
Railroad as Assistant Superintendent and Engineer. For 
five or six years he was engaged in improving the location 
of the road and rebuilding some of its structures. A 
bridge that be designed and built during this period, 
namely, the ‘‘ Arsenal Bridge,” in Brighton, should be 
mentioned in this connection, not on account of its size 
(for it is merely a plate girder of 87 feet span in the clear) 
but as an instance of his early preference for riveted work, 
and as evidence of thesoundness of his judgment tn select- 
ing at that day a type of structure for spans approaching 
even 100 feet, that after a quarter of acentury’s experi- 
ence has come to be pretty generally approved as the most 
suitable. This was built in 1860. In the early part of 
the next year Mr. Philbrick again spent several months in 
Europe. 

Near the beginning of 1862, after Port Royal had 
been captured by the Union forces, and had become the 
refuge of the negroes of the neighboring country, true to 
his inherited anti-slavery principles and his own convic- 
tions, Mr. Philbrick undertook the organization of labor 
on a dozen or more abandoned plantations in that and 
the neighboring islands, including the education and 
training of the freedmen as citizens. Many volunteers 
from this vicinity accompanied and assisted him in the 
work, which was carried on for two years under the direc- 
tion of the United States Treasury Department on gov- 
ernment account. Subsequently the Government sold 
the plantations for taxes, and the work was continued by 
a corporation formed for that purpose, which was suc- 
cessful commercially as well as in respect to its main pur- 
pose. 


1890 


After the war closed Mr. Philbrick was employed upon 
some town improvements in Brookline, and connected 
with some manufacturing enterprises. In 1869 he was 
appointed by the Governor of Massachusetts Inspecting 
Engineer of the Boston, Hartford & Erie Kailroad, to 
which the State had made a loan of $3,000,000. 

About this time the Boston and Albany Railroad was 
formed by the consolidation of the Boston and Worcester 
andthe Western railroads. The traffic of the road in- 
creased to such an extent that the work of rebuilding its 
bridges in iron was decided upon and Mr. Philbrick was 
appointed Consulting Engineer and had charge of it. A 
large number of bridges were built, mostly between 
Worcester and Albany. The type he adopted was the 
riveted lattice, or for small spans the plate girder. The 
most notable among these bridges was that over the Con- 
necticut at Springfield, and it occasioned a good deal of 
controversy as to the comparative merits of riveted and 
pin-connected trusses. Without entering into the details 
of the question (for the controversy is by no means ended) 
it seems proper to say that Mr. Philbrick’s judgment is 
supported by the practice of some of the largest and best 
managed roads and that even pin-connected bridges in 
recent years have been made to conform in some features 
to the riveted type. Mr. Philbrick’s preference for riv- 
eted connections did not extend to very large spans. 
Other works on the Boston and Albany Railroad con- 
structed under his charge were the large Union Station at 
Worcester, and the grain elevators in Boston, that at 
East Boston being notable on account of the difficulties 
encountered in securing good foundations. 

Near the close of 1868 the State of Massachusetts con- 
tracted for the completion of Hoosac Tunnel. The Troy 
and Greenfield Railroad Company had previously received 
State aid to the amount of several million dollars to build the 
tunnel and connecting railroad, but after 20 years’ efforts 
much the larger part of the tunnel remained unfinished 
and the State had come into possession. A year or two 
after the contract was made Mr. Philbrick was consulted 
upon some questions that arose as to alignment and 
quantities, and was soon afterwards appointed Consulting 
Engineer to the Governor and Council for this work, and 
held that position till the tunnel was opened. The 
amount of this contract was over $4,500,000. The accu- 
racy with which the headings met was remarkable; at 
two miles from the east portal, where the heading from 
the central shaft was met, the deviation was only % of an 
inch in line and 1} inches in leyel. Besides the tunnel 
proper there was a large amount of work in improving the 
line and building iron bridges on the connecting road, of 
which Mr. Philbrick was engineer. 

The improvement of the flats at South Boston was also 
carried out under Mr. Philbrick’s charge, and is a work of 
considerable local importance. ‘lhe State contracted for 
building the sea walls and filling a portion of the flats in 
the latter part of 1873. A large area adjacent was owned 
by the Boston & Albany Railroad, and a contract was 
made for filling this at the same time. Mr. Philbrick had 

charge of this also. The territory thus made available 
now forms the terminal grounds of the New York & New 
England Railroad, provided with extensive freight sheds, 
grain elevator and wharves and docks for ocean steamers, 
distant only abouta half mile from the post-office. These 
sea walls are notable for their substantial construction, 
and the Harbor Commissioners say, in one of their 
reports, that ‘‘no work, to their knowledge, has been 
undertaken in any harbor of our country superior in its 
design or workmanship to the plan and execution of the 
heavy sea wall, So far as it has progressed.”’ 

When the growth of the town of Brookline necessitated 
a public water supply the construction of the works was 
intrusted to Mr. Philbrick. ‘he supply is taken from a 
filtering gallery near Charles River at a point a few 
miles from the town. These works were constructed dur- 
ing 1874-5 at a cost of half a million of dollars. 

As a sanitary engineer, Mr. Philbrick had a wide repu- 
tation and was esteemed an eminent authority. The 
building, ownership and care of nearly a score of houses 
gave him opportunity for long continued experiment and 
a practical knowledge of the actual conditions to be met. 
The results of his experience in this branch of engineering 
were given to the public in a book on ‘* American Sani- 
tary Engineering,” ee ebekia on ‘' Defects in House 
Drainage and Their Remedies,” and on ‘‘ Disposal of 
Sewage in Suburban Residences,” and in contributions to 
periodicals and discussions at society meetings. The 
publications form an interesting and important part of 
the sanitary branch of engineering literature. They have 
been extensively used in the practice of engineers and are 
eften referred to as standard works on the subject. 

Included in his professional practice were consultations 
as to the foundations of Trinity Church and the new pub- 
lic library building in Boston ; service on commissions to 
award damages for diversion of water by the city of Wor 
cester from Blackstone Valley and by the city of Cam- 
bridge from Stony Brook, and to investigate the causes 
and management of the Great Fire in Boston ; reports on 
sewerage in several neighboring towns ; building of high- 
way and railway bridges over the Merrimac at Haverhill, 
and others of less note. New England is the field where 
most of his professional work has been done. Domestic 
ties and the care of a large property tended to prevent 
him from seeking other fields. 

His membership in our Society dates from June 8, 1874, 
and in the American Society of Civil Engineers from May 
6, 1876. The transactions of the latter contain several 
of his papers and discussions, among which is a paper on 
the South Boston Flats improvements, 
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Marked characteristics of Mr. Philbrick were a direct- 
ness, simplicity and candor that won the confidence of 
those with whom he dealt. These qualities with his prac- 
tical knowledge and varied experience caused his services 
to be sought for where the construction of expensive 
works demanded unquestioned fidelity and ability. With 
contractors he was sometimes considered rather strict, 
but he was fair-minded and considerate and ready to yield 
if he found himself in error. Ile was a man of varied 
interests; the newest book and the latest achievement of 
science received his attention. 

Mr. Philbrick was free from all ostentation, and while 
professional duties and the care of his property and of 
trust funds engrossed much of his time, there were many 
enterprises benevolent in nature or aiming to promote the 
general welfare which received his activeand devoted sup- 
port. Well known among these is the Massachusetts In- 
stitute of ‘'echnology, of whose corporation he had for 
many years been an active member. In benevolent efforts 
his aim was to avert as well as to relieve misfortune and 
suffering. 

AS a citizen he was public-spirited, independent in 
politics, and deeply interested in whatever tends to pro- 
mote good and honest government, often devoting time 
and money to this end though seeking for himself no con- 
spicuous part. 

In religious belief he was a Unitarian and served as 
treasurer of the First Unitarian Church in Brookline fer 
many years. 

On the 16th of September, 1857, he married Miss 
Helen M., daughter of the late Alfred Winsor, of Brook- 
line, who, with his mother, now 96 years of age, are the 
survivors of bis household. 

The works of the engineer often receive but little of 
the popular appreciation that their merits deserve. They 
may be located in remote and unfrequented places, or 
buried where the light of day never reaches them; 
often they are so unobtrusive that they seem to be almost 
a part of nature’s own handiwork. Hence there is a 
peculiar satisfaction, when an occasion like this makes it 
fitting to recount them, in considering what a monument 
it is that he leaves behind him in the highways that bring 
to the people the products of a continent, the structures 
over which millions pass in safety, the warehouses where 
the food of the nations is stored, the grounds where the 
products of the world are distributed, the appliances that 
secure health to our homes. Such works bear witness to 
his skillful designing, fidelity in execution, patient 
toil in overcoming obstacles that seem almost insur- 
mountable, foresight in providing for emergencies, 
correctness in reasoning, and an integrity that will not 
deviate from an honest ceurse to secure in a day the 
profits of a life-time. Such qualities will be freely 
ascribed to Mr. Philbrick ; and the warm personal esteem 
of those who knew him well will ever cause them to hold 
him in grateful remembrance. 


BERLIN TELEPHONES. 


In Berlin the erection and maintenance of telegraph 
and telephone wires is placed under charge of a special 
department, with what is called a Councillor of the Post 
Office at tlhe head. From some statistics printed in 
Kuhlow’s it appears that nearly 1,000 men are employed in 
laying and repairing the telephones in this city. In addi- 
tion, there are about 600 persons employed in the switch 
stations. The telephone was opened with 50 subscribers. 
The number of speaking places now exceeds 13,000, and 
the new applications show no sign of diminishing. Thirty- 
six officials are at present employed on the erection of 
overhead telephones. Last year there were eight other 
officials from other postal districts temporarily examining 
the wires here. The 28 erecting sections employ 15 wire 
superintendents. 60 meno for preparatory work and 239 
permanent and temporary workmen and assistants. There 
are, further, 45 slaters, 38 tinsmiths and 44 slaters’ labor- 
ers who are provided by a private contractor in accordance 
with contract. There are, therefore, 477 persons employed 
on the overhead telephones, inclusive of the 36 officials. 
In the fiscal year 1889-90 they erected 34,390 meters of 
lines with wooden posts and 101,287 meters with iron 
posts and 7,491,536 meters of wire, or one-fifth the cir- 
cumference of the earth and three-fifths its diameter. 
Further, 3,306 speaking places were established, and 1,427 
transferred from one place to another, most work being 
done between the rst of April and the 1st of October. 
On an average between 15 and 16 new speaking places 
were established on every working day of the year. 


CAPACITIES OF BLOWERS AND EXHAUST 
FANS. 


THE following tables show the guaranteed air supply 
and air removal of leading forms of blowers and exhaust 
fans. They are taken from a paper on ‘‘ The Ventilation 
of Buildings,” by A. R. Wolff, published in the April 
number of Zhe Stevens Indicator. 

The figures given, as Mr. Wolff explains, are often ex- 
ceeded in practice, especially when the blowers and fans 
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are driven at higher speeds than stated. The ratings, 
particularly of the blowers, are below those generally 
given in the manufacturers’ catalogues. 
TABLE I. 
Showing Quantity of Air Supplied to Buildings by 
Blowers of Various Sises. 


Guaranteed Capa- 


Ordinary city in Cubic 
Tweet (ie, Number of |Horse-Power to} Feet per Minute 
Feet.) Revolutions | Drive Blower. | Against a Press- 
, per Minute. ure of Une Ounce 
per Square Inch, 
‘ 350 6. 10 635 
5 325 9-4 17.000 
6 275 13.5 29.018 
z 230 18 4 42,7¢0 
200 24 46.000 
9 175 29 $6,800 
10 160 35-5 70 340 
12 130 49 5 1€2,000 
14 Ito 66 139,000 
15 Too 77 160,000 


Of coutse if the resistance exceeds the pressure of one 
ounce per square inch, of above table, the capacity of the 
blower will be correspondingly decreased, or power in- 
creased, and due allowance for this must be made when 
the distributing ducts are small, of excessive length, and 
contain many contractions and bends. 


TABLE II. 


Showing Quantity of Air Moved by an Approved Form 
of Exhaust Fan. 


Ordinary. 
D,ameter of Horse-Power to} Feet per Minute 
Wheel io Pietra Drive Exbaust | the Fan Discharg- 
Feet. per Minute Fan. ing Directly from 
° oom into Atmos- 
phere. 
2.0 600 0.50 5,000 
2.5 55° 0.75 8,000 
3.0 500 1.00 12 000 
35 500 a.§0 20,000 
4-0 475 3-50 38,000 
5.0 350 4-50 35.000 
6.0 300 7.00 §0,000 
7.0 250 9.00 80,000 


Tt should be noted that the capacity of exbaust fans 
here stated, and the horse-power to drive them, are for 
free exhaust from room into atmosphere, and that the 
capacity decreases and the horse-power increases ma- 
terially as the resistance, resulting from lengths, small- 
ness, and bends of ducts enters as a factor. The differ- 
ence in pressure of Tables I. and II. is the main cause 
of variation in the respective records. The fan referred 
to in Table I1. could not be used with as high a resistance 
as one ounce per square inch, the rated resistance of the . 
blowers in Table I. 


BOOK NOTICES. 


Tue Disrosat oF HouskHoLp Wasrss. By William Paul Gerhard, 
+; PP. 195; pudlished by D. Van Nostrand Co.; price, so 
cents. 

Mr. Gerhard’s little book is one of Van Nostrand’s well- 
known “ Science Series,” and in it the author discusses 
at some length the important question of how to dispose 

the waste matters of the household in the safest, Jeast 

isagreeable, and most efficient and economical manner. 
The treatment of the subject is chiefly from the bhouse- 
holders’ point of view, and will accordingly commend 
itself to the average reader. The subject itself is of cur- 
rent interest and importance, and we have no doubt, 
therefore, that the little work will prove a most welcome 
source of information to a large number of people. An 
appendix gives three interesting sets of specifications— 
one for laying bouse drains and pipe sewers; another for 
building a tight cesspool; and, finally, one for a sub- 
surface irrigation system for a country house. Sug ges- 
tions for a sanitary code fill up the concluding pages. 


TRADE PUBLICATIONS, 
OFFICIAL REPORTS OF VARIOUS DUTY TRIALS OF THE 
GASKILL PUMPING ENGINE. 


THE above volume, dated 1899, has just been issued by 
the Holly Manufacturing Company, of Loekport, N. Y. 
It contains the reports of 27 different duty trials of Gas- 
kill pumping engines made since 1882, at various cities, 
and will be found full of matter of interest and value to 
engineers generally. Many of the reports go into the 
details of the methods of testing followed, representing 
desirable examples of the way such work should be car- 
ried out. The book embraces 224 pages and is profusely 
illustrated. 


STEWART CEKAMIC COMPANY, 


WE have received from the Stewart Ceramic Company, 
of 312 Pearl Street, New York, price-list and illustrated 
catalogue describing the various kinds of wash-tubs man- 
ufactured by them, together with directions for finishing 
and setting same. 


CONTRACTING NBwsS DBPARTMENT. 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 
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Our readers will oblige us by notes, clippings, or any 
information wh'ch will put us in the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.” //formation of importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid for. 


Persons who make any use of the information they 
find in these columns we trust wll not cmit to mention 
ThE ENGINEERING & BuiLpING Raecorp as the source 


For works for which proposals are requested see also 
the ** Proposal Columns,” pages i-ii- 47. 


WATER. 
For Additional Water Items see Proposal Columns. 


Nites, Micu.— Recorder W. Landon 
writes: ‘‘ Nothing has been done towards 
water-works as yet.” 


GENOA, ILL.—City Clerk D. W. Hartman 
writes: ‘‘Our Town Council have called a 
special election for June 21, to take an ex- 
pression of the people as to whether they 
want water-works or not. The system con- 
templated is the Holly system, with tank 
system ot reservoir. I think the vote will be 
for, and that the work will be started in the 
near future.” 


CINCINNATI, O.—It is now proposed to 
connect the Covington and Newport, Ky., 
water service with the system belonging to 
this city, by laying pipes across the bridges. 
Itis said that the supply of these adjacent 
places is more than sufficient for their own use, 
and that at least 15,000,000 gallons daily can 
be furnished to Cincinnati. This remedy is 
only proposed until Cincinnati can secure her 
own permanent and sufficient supply. 


SOUTHAMPTON, N. Y.—The movement for 
establishing a system of water-works in this 
village, mentioned in a recent issue of this 
paper, has assumed definite shape, and a com- 
pany is about to be organized for the purpose 
of building a plant, the estimated cost of 
which is $35,000. The matter is being man- 
aged by the summer residents of the place, 
headed by Dr. G. Thomas, who can furnish 
further particulars. 


BROOKLYN, N. Y.—At a meeting of the 
Board of Aldermen, held June 16, a resolu- 
tion was submitted asking that the Commis- 
sioners of Public Works be given authority 
to construct a water stand-pipe upon the 
grounds of the Prospect Heights reservoir, 
the cost not to exceed $65,000, and that bonds 
for the amount necessary be issued. The 
resolution was referred to the Committee on 
Water and Drainage. 


FREEHOLD, N. J.—This place has voted 
to own the proposed water-works, conse- 
quently the system will be established by the 
city. 


VERNON, Conn.—This town has voted to 
build a dam and lay a 4-inch water-main for 
a water supply for the almshouse. 


CHICAGO, ILL.—The Chicago High Water 
Pressure Company has been incorporated in 
this city to construct and operate water- 
works. Capital stock, $5.000,000. W. C. 
Baine can furnish information. 


New BRITAIN, CONN.—The Water Com- 
missioners are having plans made for new 
mains. 


Jackson, MicH.— Efforts are being made 
to procure a suitable water supply for this 
place. 


BETHEL, Me.—The taxpayers of this place 
have organized and are making efforts to- 
wards securing a system of water-works. 


Owosso, MicH.—The City Clerk at this 
place writes: ‘* This city owns its own water- 
works and has just voted $20,000 for addi- 
tional improvements forsame. Four miles of 
additional pipe will be laid, 18 hydrants, a 
new supply of water developed and a reservoir 
well 36 feet in diameter are among the con- 
templated improvements. W. R. Coates, of 
Kalamazoo, Mich., is the engineer.” 


SAVANNAH, GA.— The City Council, at an 


adjourned meeting June 11, authorized the 
committee on water to build independent 
water. works on the Springfield plantation, at 
an approximate cost of $250,000, and to put 
down two more wells on the present water- 
works tract for immediate relief, to obviate 
the necessity of using river water. 


SPRINGFIELD, Mass.—The report of the 
Water Commissioners to the City Government, 
submitted June 16, which was unanimously 
accepted, has, it is said, solved the question 
of obtaining a pure water supply for this city. 
The report calls for an appropriation of 
$100,000, to purchase water rights and priv- 
ileges and pay land damages to bring 7.000,- 
ocO minimum and 25,000,000 maximum gal- 
lons of pure water per day, through 1,700 feet 
of 53-inch wrought iron pipe and three miles 
additional canal, toa 10—acre reservoir at the 
head of the Ludlow structure, which is to be 
fed principally by brooks and seven streams. 
The plan also contemplates a waste gate and 
sluices for drawing down dry the Ludlow 
reservoir when the independent system is per- 
tected, and the cleansing of its bed by {fresh 
water slushing and other methods. There 
is said to be no doubt that the appropriation 
asked for will be voted at the next meeting of 
the City Government, and the work imme. 
diately entered upon, the Legislature having 
already granted the privilege to the city to 
remedy itself in this matter. 


SALT LAKE CITY.—An extensive system of 
water-works is to be built here, contemplat- 
ing an expenditure of about $1,000,000. 


BuRRELL, PA.—The Burrell Water Com- 
pany is to establish a plant at this place. For 
particulars address John DL. Boyle, as above. 


LAKE GENEVA, W!s.—A plant is to be es- 
tablished at this place by the Lake Geneva 
Water and Light Company. The proposed 
expenditure is $40,000. James E. Heg can 
furnish particulars. 


Sioux City, Ilowa.—Itis reported that the 
water supply of this city is inadequate and 
that steps are to be taken at once towards in- 
creasing it or establishing a new system. 
Superintendent of Water-Works Sullivan can 
furnish details. 


HACKENSACK, N. J.—The local water 
company is preparing to extend its mains to 
Maywood. 


PARNASSUS, PA.—This place is to havea 
system of water-works. For details address 
Joseph P. Chappeu, as above. 


Conoes, N. Y.—At a meeting of the Com- 
mon Council, held June 17, the City Cham- 
berlain was authorized to sell on July 7, 
bonds in the sum of $25,000, for the purpose 
of raising money to defray the expense of ex- 
tending the water mains and making neces- 
sary repairs to the water-works plant. Mayor 
Garside can give details. 


Mapison, N. J.—At the election held here 
June 16, the measure to appropriate the sum 
of $75,000 for water and light was carried. 


FLEETWOOD, Pa.—City Clerk J. K. Mer- 
kel writes: ‘‘It has been decided to get water 
in our town, but when and how is not decided 
yet. Might be able to inform you later.” 


SPRING City, TENN.—H. T. Price, Re- 
corder writes: ‘' The franchise has been 
granted for water-works by the Councilmen of 
Spring City, but 1 am unable to inform you 
when work will commence. Hon. H. T. Wil- 
son, General Manager of the Anglo-American 
Association can, perhaps, give the desired in- 
formation.” 


WATER-WORKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: St. Paul, Minn ; Binghamton, N.Y.; 
Columbus, O.: Montreal, Can.; East Liver- 
pool, O.; Winchester, Mass.; Mansfield, O.; 
Providence, R. I.; Ottawa, Ont., Brooklyn 
Village, O.; Des Moines, lowa; Glenville, 
O.; Fargo, Dak.; St. Louis, Mo.; Ogden, 
Utah; Galesburg, IIL. 


SEWERAGE. 
For Additional Sewerage items see Proposal Columns 


WILMINGTON, DEL. — Additional sewers 
have been ordered by the city officials, 


NEw ROcHELLR, N. Y.,—The following 
bids for the construction of sewers and drains 
were received by Horace Crosby, civil engi- 
neer, June 14: 
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Contract awarded to Malloy Bros., June 18. 


OGDEN, UTAH.—T. A. Perkins, City En- 
gineer, writes: ‘* Time for bids on sewer pipe 
and cement is extended to June 30.”" See our 
Proposal Columns. 


St. PauL, MINN.—Kirkland & Starkey 
have been awarded the contract by the Board 
of Public Works for the construction of the 
Arlington Hills sewer system, at $53,243. 
The bids were as follows: Kirkland & 
Starkev, $53,245; William J. Preston, $58.- 
ooo; Patrick Doherty, $62,191; Walter C. 
Doherty, $62,473; Stockton & Lindquist, 
$66,000; James Forrestal, $66,500; Thorn- 
ton & Shaw, $71,900. 


MITCHELL, S Dak.—The City Council 
has formally resolved to construct a Main 
Street sewer and sink a second artesian well. 


BINGHAMTON, N. Y.—The following pro- 
posals for the construction of the Trout Brook 
and Trout Street sewer have been opened by 
the committee: Thomas Craig, Trenton, 
N. J., $21,000; E. A. Matthews, Bingham- 
ton, $17,400; Geo. W. Stow, Binghamton, 
$17,840. No award has been made. 


GREEN Bay, Wis.—Tete officials of this 
city are discussing the question of establish- 
ing a system of sewerage. Mayor Elmore of 
this city and W. F. Goodhue, C. E., of Mil- 
waukee, Wis., have discussed the matter, and 
it is probable the important steps will soon 
be taken. The Mayor can furnish informa- 
tion. 


LA SALLE, ILL.— Work will soon be com- 
menced on system of sewerage for this city, 
designed by Chester B. Davis, of Chicagu, 
Ill. About three miles of 10, 18 and 24 and 
36 inch sewers will be built this summer. 


PHILADELPHIA, PA.—The Sewer Com- 
mittee has approved the report of the sub- 
committee on main sewers, to which was 
referred the matter of the proposed expendi- 
ture of $230,000 appropriated for the con- 
struction of main Sewers. 


PetTosKEY, Micu.—Village Clerk A. C. 
Huntley writes: ‘‘A system of sewerage for 
this village is in contemplation, and survey 
made by Prot. C. E. Green. of Ann Arbor. 
Mich., who is preparing profiles, etc., and 
probable expense. The system is not an ab- 
solute certainty this season, but it is quite 
probable that the matter will be pushed 
through this season.” 


Ho.uiry, N. Y.—City Clerk W. S. Housel 
writes: ‘‘A numerously signed petition of 
property owners, for sewers on certain streets, 
was presented to the Board of Sewer Com- 
sioners of this village on June 13. The 
Board has appointed a meeting to be held 
July 1 to bear persons for and against the 
construction of such sewers, in accordance 
with the map and plan of a system of sewer- 
age for this village, as approved by the State 
Board of Health. The outlook for sewers 
seems favorable.” 


ELcin, ILL.—Numerous sewer extensions . 
are to be made at this place. Address Alder- 
man Brydges, as above. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items soe Preposal Columns. 


Winpsor Locks, CoNN.—It 1s reported 
that the New York, New Haven and Hart- 
ford Railroad Company contemplates the 
building of a bridge across the Connecticut 
River above this place. 


JEFFERSON, TEX.—The plans for a num- 
ber of bridges to be erected in this county 
are about completed, and proposals for their 
erection will soon be wanted, For further 
information address the Marion County 
Commissioners, at this place. 


PuEBLO, CoL_.—An iron bridge, to cost 


$10,000, is to be erected at this place. 


Quincy, MASss.— Mayor Porter has peti- 
tioned the County Commissioners to enlarge 
the overhead bridge and approaches over the 
Old Colony Railroad at Hancock Street, this 
place. 


Sioux Ciry, Iowa.—The Iowa Railroad 
Commission has decided to accede to the 
prayers of the city officials in the matter of 
placing a viaduct over the railroad crossings 
on lower Fourth Street, and the structure will 
be erected at once. Mayor Palmer, of this 
city, can furnish details. 


AUSTIN, TEX.—The Hardeman-Willbarger 
Bridge Company has been incorporated to 
Luild a bridge across Red River, at Austin. 
Capital stock, $50,000. 


SHELBURNE FALLS, MAss. — The follow- 
ing bids for the construction of an iron bridge 
over the Deerfield River at this place from 
plans and specifications by Edward 5S. Shaw, 
Consulting Engineer, of Boston, were re- 
ceived by the Bridge Committee of the towns 
of Shelburne and Buckland, June 12, and the 
contract was awarded to the Vermont Con- 
struction Co: Vermont Construction Co., 
St. Albans, Vt., $14,999; Penn Bridge Co., 
Beaver Falls, Pa., $16,200; Boston Bridge 
Works, Mass., $16,202; Rochester Bridge 
Works, Rochester, N. Y., $16.369; Kiog 
Bridge Co., Cleveland, O., $16,610; Groton 
Bridge Co., Groton, N. Y., $16,750; Berlin 
Bridge Co., East Berlin, Conn., $17,290: 
Hilton Bridge Co., Albany, N. Y., $17,500; 
Canton Bridge Co., Canton, O., $18,coo; 
Pittsburg Bridge Co., Pittsburg. Pa., $18,326; 
Wallis Iron Works, Jersey City, N. J., §20,- 
800; New Jersey Steel and [ron Co., Trenton, 
N. J., $22,067. 


RIVERTON, VA.—Town Clerk J. W. Mor- 
gan writes: ‘‘S. S. Turner, Esq., of Front 
Royal, Va., is President of a company which 
proposes bridging the south branch of the 
Shenandoah River at this place immediately.” 
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New HAVEN, CoNnN.—It has been voted to 
appropriate the sum of $45.000 for the pur- 
pose of erecting a bridge over the Housa- 
tonic River, at Birmingham, Conn. 


FRONT ROYAL, Va.-——G. W. Cone writes 
from this place as follows: ‘* The Front Royal 
and Riverton Improvement Company propose 
to build at once a 300-foot iron road bridge 
across the Shenandoah River at Riverton, Va. 
Information may be had by addressing the 
pee rs Geo. Wm. Cone, at Riverton, 

a.”’ 


TRENTON, N. J.—The fol'owing bids for 
the construction of an iron bridge were re- 
ceived by Symmes B. Hutchinson, County So- 
licitor, June 14: New Jersey Steel and Iron 
Co., Trenton, N, J.. $1,435; Milliken Bros., 
55 Liberty Street, New York, $1,560; King 
Bridge Co., $1,520; Dean & Westbrook, $1.,- 
§10; Variety Iron Works, Cleveland, O., 
$1,700; Finley & Lachicotte, York, Pa., $1,- 
780, Groton Bridge Co., Groton, N. Y., $1,- 
780; Berlin Bridge Co., East Berlin, Conn., 
$1,575. 


MERIDEN, CONN.—There is a project here 
to bridge the tracks at Cooper Street. Ad- 
dress Mayor Paige for details. 


BLOOMFIELD, N. J.—Plans for a bridge 
over the river at James Street are being pre- 
pared by County Engineer Owen. 


DRESDEN, O.—The Smith Bridge Com- 
pany, of Toledo, O.. has been awarded the 
contract for the superstructure of a bridge 
over Wakatomika Creek. at this place, for 
$36.25 per lineal foot. Length of span, 123 
feet C, to C of end pins. Steel truss and I 
beams for floor juists, floor 3-inch oak plank. 
Capacity, 2.000 pounds per lineal foot. Road- 
way, 18 feet. 


KNOXVILLE, ‘TENN.—Reports say that ex- 
tensive repairs will be made tothe bridge over 
Gay Street. The Chamber of Commerce is 
interested. 


ASHEVILLE, N. C.—An iron bridge is to 
be built here by the Asheville Improvement 
and Construction Company. W. W. Bar- 
nard, the Secretary, can furnish particulars. 


LittLe Rock, ARK.—<A _ location for the 
proposed bridge, to be erected between Broad- 
way and Main Street, has been decided on 
by the Commissioners. 


NEBRASKA City, Nes.—A special meeting 
has been called by the County Commissioners 
and the City Council to vote July 8 on the 
proposition to issue $100,000 in bonds to the 
Nebraska City Highway Bridge Company to 
aid in building a wagon bridge across the 
Missouri River at this place. 


GLascow, Va.—Itis said that the Rock- 
bridge Company, of this place, is interested 
ina movement to place a bridge over the 
North River, between this place and East 
Glasgow. 


New ALBANY, JND.—A bridge is to be 
erected over Knob Creek, by the County Com- 
missioners. 


BrRIDGE3.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Dalton, Ga.; Mt. Ver- 
non, O.; Columbus, O.; Albany, N. Y.; 
Salinas City, Cal ; Fureman, N. D ; Mitchell, 
Dak.; Pembina, N. D.; Eureka, Cal.: Alder 
Point, Cal.; Evansville, Ind.; Duluth, Minn. 


NEW DEPOTS. 


SPOKANE FALLS, WASH.—The Northern 
Pacific will soon erect a new depot at this 
place. 


BeNnwoop, W. Va.—Extensive shops and 
sheds will be erected here by the Baltimore 
and Ohio Railroad Company. 


ELLENSBURG, WASH.—New repair shops 
are to be erected at this place by the North- 
ern Pacific Railway. 


RAILROADS, CANALS, ETC. 


CINCINNATI, O.—George Hornung, engi- 
neer in charge, reports that the Mt. Auburn 
Electric Road is to be extended, and the 
plant is to be increased by 2-80,000 Watt. 
generators, 2-160 horse power engines and 
2 boilers. They are ready to receive bids on 
engines and boilers. Address as above. 


Eu Paso, Tex.—Railroad.—The contract 
for grading, bridging, track laying, and the 
Material for the first 100 miles of the Pecos 
Valley Railroad, trom Pecos City, Tex., to 
Eddy, N. M., has been let to W. C. Brad- 
bury & Co., of Denver. The work is esti- 
mated to cost $1,000,000. 


THE ENGINEERING AND BUILDING RECORD. 
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STREET-WORK AND PAVING. 


PATERSON, N. J.—The Paterson Plank 
Road Committee of the Bergen County Board 
of Freeholders decided, June 17, to macadam- 
ize the plank road through the village of 
Carlstadt. 


PHILADELPHIA, PA.—The Council’s High- 
way Committee has authorized the expendi- 
ture of the sum of $255,000 for paving cer- 
tain streets in this city. 


AMSTERDAM, N. Y.—AII the proposals for 
furnishing 175.000 fire-clay paving brick were 
rejected by T. E. Crane, the engineer, June 
10, as they exceeded the maximum figure 
named. New bids will soon be wanted. 


WILMINGTON, DeL.—Considerable paving 
to be done at this place. 


ZANESVILLE, O.—T. B. Townsend & Co. 
have been awarded the contract to pave 3d, 
4th, 5th, Market and Marietta streets with 
vitrified brick at $1.29 per square yard, total 
cost. 

GAS AND ELECTRIC-LIGH rING. 


CurErRO, TEX.—This place is to establish 
an electric lighting plant. 


CHEHALIS, WASH.—This place wants elec- 
tric lights. 


KEESEVILLE, N. Y.—An electric lighting 
plant is soon to be established at this place. 
Address the ‘Lown Clerk for details. 


Akron, O.—The local electric light com- 
pany will make important extensions to its 
plant. 

Ware, MAss.—The Ware Electric Light 
Company will make improvements to its 
plant. 


STOCKTON, CAL.—The Stockton Electric 
Company has been formed bere. Cash capi- 
tal, $1,000,000. F. E. Birge is at its head. 


HIUNTINGTON, ARK.— An electric light 
plant, 750 lights capacity, is to be established 
at this place by the Huntington Cotton Com- 
pany. 

MORRILLTON, ARK.—The taxpayers of this 
place have decided to establish an electric 
lighting plant. 


Hoquiam, Wis.—Reports say that the Aber- 
deen and Hoquiam Electric Railway Com- 
pany is to establish an electric light plant at 


_ this place in connection with its street railway. 


GRAND Rapips, Micu.—The City Clerk 
has been authorized to advertise for proposals 
for lighting the city for the ensuing year. 


OweGo, N. Y.— This place is to be 
lighted by electricity. 


Summit, N. J.—An electric light plant is 
proposed for this place. Address A. A. 
Smalley for information. 


New York Ciry.—The Commissioners of 
the State Reservation, at Niagara, have de- 
cided to light the State Park by electricity. 


SCRANTON, PA.-—The Wightman Electric 
Manufacturing Company has been incor- 
porated here, with a capital stock of $30,- 
000. 


BurRRELI., PA.—This place is to be lighted 
by gas. ) 

LEBANON, N. II. —This place bas voted for 
electricity as an ‘Illuminating power, 


Rapip Ciry, S. DAK.—A gas company is 
to be established at this place. For particu- 
lars address the Hon. W. T. Coade, of Chi- 
cago, Il. 


STREATER, ILL.—The Streater Gas and 
Light Company has been incorporated at this 
place, with a capital stock of $100,000. Ad- 
dress W. R. Gillett for particulars. 


HAMILTON, ONT.—The plant of the Ham- 
iJton Electric Light Company is to be in- 
creased. 


LoGaN, UTAH.—An electric light plant to 
have a capacity of 1,000 lights is to be estab- 
lished at this place. 


PEORIA, ILL.—An electric light and gas 
plant is to be established at this place by the 
Peoria Gas and Electric Light Company. 
Estimated cost, $750,000. Address F. C. 
Crowley for details. 


Cairo, ILL.—The Citizens’ Electric Light 
and Power Company will establish a plant at 
this place, at an estimated cost of $20,000. 
Henry Wells can furnish particulars. 


Hort Sprincs, ARK. —Reports say that the 
Hot Springs Electric Light Company will put 
in a plant with a capacity for about 1,500 in- 
candescent lights. 


GARDEN City, ILL.—The Garden City 
Electric Light and Power Company will es- 
tablish a plant at this place. Estimated 
cost, $25,000. Address C. A. Buell, for par- 
ticulars. 


Como, N. J.—An electric light plant will 
be established here by Henry H. Yard. 
Como, Felmar, Spring Lake and Sea Girt are 
to be lighted. 


HAYWARDS, CAL.—An electric light plant 
is to be established at this place by S. D. In- 
gram and others. 


Quincy, ILL.— The Quincy Gas and Elec- 
tric Light Company has been incorporated at 
this place to establish a plant. Estimated 
outlay, $400,000. Address, for details, 
Marion Pickett, as above. 


BLAINE, WASH.—An electric light plant is 
to be established at this place by the Blaine 
Electric Light and Power Company. Cash 
capital, $50,000. 


ST. PauL, MINN.—Incorporated is the 
Grand Forks, Minn., Water, Light and Power 
Company, to construct electric light and power 
plants at that place. The capital stock is 
$100,000 and the incorporators are L P Ord- 
way, Charles S. Rogers and others. 


TECUMSEH, MICH.—An electric light plant 
will be established here by a local company, 
with a cash capital of $30,000. 


Driroit, MicH —The United Electric 
Company has been incorporated at this place 
with a capital stock of $50,000. 


FAIRBURY, NEB.—The people of this place 
are discussing the electric light questicn. 


KALAMAZ00, MicH.—Improvements and 
extensions are to be made to the local electric 
light plant. 


TARPON SPRINGS, FLA.—An electric light- 
ing plant is to be established at this place by 
the Occidental and Improvement Company. 


WoopvILLe, Pa.—The people of this place 
have voted for electric lights. 


Macon, Mo.—This place is to establish an 
electric lighting plant. 


STUART, I[OWA.—The Hawkeye Electric 
Manufacturing Company, of Davenport, 
Towa, proposes to establish an electric light 
plant here. Neal Wilkin, of the above con- 
cern, can furnish particulars. 


BINGHAMTON, N. Y¥.—This place is to 
have electric lights. Address, for details, 
Geo. W. Dunn, as above. 


ELECTRIC RAILWAYS.—New electric rail- 
ways will be established, and improvements 
will be made to those already built, at the 
following places: College Point, N. Y.; 
Brooklyn, N. Y.; Salem, Mass.; Newton, 
Mass.; Prescott, Arizona; Cairo, [ll.; Mil- 
waukee, Wis.; Newark, N. J.; Orange, N. J. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the work specified at the places 
named were opened on the given dates by the 
Supervising Architect of the ‘l'reasury Depart- 
ment: 


Plattsburg, N. Y.—Steam heating appa- 
ratus, low pressure, for the United States 
Court House and Post Office at this place. 
Opened June 18. Bidders: John Lyon, 
Washington, D. C., $2,548.88; Thos. Cos- 
tello, Plattsburg, N. Y., $3.769:; Kelly, Jones 
& Co., Elmira, N. Y., $3,093: Jas. & R. H. 
Walker, Baltimore, Md., $3,416 87; Q. M. 
Evans Construction Co., New York City, $4,- 
227; Samuel I. Pope & Co., Chicago, $3.575; 
Chas. A. Crosley, New York City, $2,418. 

Detroit, Mich.— Basement and area walls 
of the United States Custom House at this 
place. Opened June 18. Bidders: Jos.L. 
Gearing, Detroit, Mich., $167,365, pier gran- 
ite, Bedford; $168,248, pier granite, Berea; 
$169,938, pier granite, Amherst blue stone; 
$171,414, pier granite, cream buff Amherst; 
$173.140, pier granite, blue Bedford; $175,- 
928, pier granite, Prentice brown; $182,560, 

ier granite, Portage entry; $144,250, blue 

edford; $123,851, Berea and cream buff 
Amherst; $128,219, Berea and Prentice brown; 
$120,528, Berea; $124,183, blue Amherst; 
$130,067, buff Bedford; $141,461, blue Bed- 
ford; $180,565, Medina; $201,807, granite; 
$203,436, Minn. granite. E. F. Gobel, Chi- 
cago, $163,500, Ohio blue sandstone. Pat- 
rick Knapp, Detroit, $116,654, Bedford lime- 


stone. David Knapp, Detroit, $181,225, 
granite and limestone. A. Chapoton, De- 
troit, $178,495, Bedford lime; $213,495. 


ranite throughout; $178,495, Berlin buff; 
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Amherst; $188,495. Portage red sandstone. 
McCarthy & Baldwin, Washington, D. C., 
$149.431, all granite; $132.609, granite and 
Indiana sandstone. John Moore, Syracuse, 
N. Y., $149,000, Bedford; $209,000, 
granite. 


WASHINGTON, ID. C.—The Secretary of 
the Navy, June 17, awarded to Samuel I. 
Moore & Co., of Elizabethport, N. J., at 
their bid of $250,000, the contract for the con- 
struction of a steel practice cruiser of 800 
tons displacement, for which bids were 
opened on June 10. The contract for the 
armored cruiser has been awarded to William 
Cramp & Sons, of Puiladelphia, Pa., at their 
bid of $2,985,000, on their own plans. 


INDUSTRIAL. 


ALBANY, N. Y.—The specifications for the 
lock lengthening, authorized by the last Leg- 
islature will, it is said, be ready in a few 
days, when proposals for doing the work will 
be wanted. Superintendent Hannan has also 
furnished plans, etc., for a new canal bridge 
at Rochester, and for dredging the Hudson 
Kiver, between Troy and Coxsackie, and the 
work will soon be advertised. 


Union, N. J.—This place has voted the 
sum of $42,500 for public improvements. 


POSITIONS VACANT. 


TOO LATE FOR CLASSIFICATION. 


‘THOROUGHLY QUALIFIED MECHANICAL 

Eogineer desires position as Superintendent, or 
would act as agent for manufacturer. Undcubted 
references. Address **‘ ENGINEER,” care of THe 
FNGINEERING AND BuILDING Rgcorp, 1050 Drexel 
Building, Philadelphia. 4 


PROPOSALS. 


(Continued from page ii.) 


PUMPING ENGINE, ETC., Mansfield, O.—Pro- 
posals are wanted unt:] June a5, for furnishing a 
pumpiog cogne and boilers. Address the Trustees 
of the Mansfield Water-Works, as above. 


COURT HOUSE, Lake Charles, La.—Proposals 
are wanted until July 7, for the erection of a Court 
House at this place. Address Adolph Meyer, Presi- 
deat of the Police Jury, as above. 


PAVING, Toledo, O.—Proposals are wanted until 
June 30 and July 7, for paving certain strects. Ad- 
dress C. H. Durian, City Clerk, as above. 


IRON BRIDGES, Mt. Vernon, O.—Proposals are 
wanted until June 30, for the construction of numerous 
iron bridges, Address the Board of Couaty Commis- 
sioners, as above. 


BREDGING, Albany, N. Y.—Proposals are wanted 


uotil July x, tor doing certain dredging. Address 
even annan, Superiotendent of Public Works, as 
above. 


BRIDGE, Dalton, Ga.—Proposals are wanted until 
June 28, for the construction of an iron bridge at this 
piace. Address J, C. Norton, as above. 


RESERVOIR DAM, Winchester, Mass. — Pro- 
posals are wanted until June 2s, for completing the 
south Reservor dam. Address Percy M. Blake, 
eogineer, as above. 


BUILDING, Macon, Ga.—Proposals are wanted 


uoti!] June i for the erection of a brick building. 
Aadress W. D. Williams, as above. 


BUILDING, Oil City, Pa.—Proposals will be re- 
ceived until July 3, by H. C. Sweeney, City Comp- 
troller, for the construction of new city building of 
brick and stone, with terra-cotta trimmings, to cost 
$20,000. Ground area about 5,000 square feet, 40 feet 
high, with tower 88 feet high. Address E. A. Curtis, 
architect, as above. 


ROAD, Atlanta, Ga.—Proposala are wanted .until 
July 14, for the construction of a gravel road. Ad- 
dress Major J. W. Scully, Quartermaster, U.S. A., 
as above. 


BRIDGES, Albany, N. Y.—Proposals are wanted 
until July 2, for the construction of a lift bridge over 
the Erie Canal, in this city. Address Edward Heonnn, 
Superintendent of Public Works, as above. 


PAVING, Allegheny, Pa.—Proposals are wanted 


until June Lg oa paving certain streets. Address 
James Brown, Comptroller, as above. 


PAVING BLOCKS, Norfolk, Va.—Proposals are 
wanted until June 25, tor furn'shing 3,000 tons, more 
or less, of second-class granite paving blocks. Address 
Adam Treadwe.l, Chairman Board of Street Commis- 
s.ioners, as above, 


WATER-WORKS, Somerset, Ky.—Proposals are 
wanted, no date, specified, for the construction of a 
system of water-works. Address A. M. Parsons, Box 
159, as above. 


GRANITE AND BRONZE WORK, ETC., New 
York City.—Proposals are wanted until June as, for 
the erect-on of granite and blue stone steps, plattorms, 
cornices and parapet walls, bronze railings, brick arches, 
iron beams, etc., required on Morningside Park, at the 
three octagonal bays and three entrances adjo:ning the 
avenue on the westerly side of the Park, and the 
entrance at Une Hundred and Tenotn Street and Man- 
hattan Avenue. Address the Department of Public 
Parks, as above. 


BRIDGE, Salinas City, Cal.— Proposals ere wanted 


until July 1, for th- construction of a bridge over the 


rm<lo River, Address T. J, Riodan, Couaty Clerk, 


215,642, Louis Falls granite; $178,495; as abose 
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PROPOSALS. 


STREET WORK, Cleveland, O.—Proposals are 
wanted until June 26, for doing work on certain streets. 
Address C. G. Force, City Civil Engineer, as above. 


BRIDGES, Columbus, O.—Pro are wanted 
until June 30, for the erection of an iron and steel 
bridge over the Sciota River, at Rich Street crossing. 
Address Frank J. Remhard, County Auditor, as 
above. 


BRIDGE, Mitchell, Dak.—Proposals are wanted 
until July 7, for building a bridge at this place. Ad- 
dress R. £. Robinson, County Auditor, as above. 


BRIDGE, Foreman, N. D.—Proposals are wanted 
until July 7, for the erection of a bridge over the 
Wild Rice River Address Charles Afdem, Couaty 
Auditor, as above. 


PAVING, Gloversville, N.¥.—Proposals are wanted 
until June 30, for furnishing, etc., about 13,000 square 
yards of cedar-block paving. Address fF. H. Wil- 
marth, City Clerk, as above. 


CANALS, Albany, N. Y¥.—Proposals are wanted 
until July 8, for doing work on certain of the State 
cavals. Address Edward Harman, Superintendent of 
Public Works, as above. 


Building Intelligence. 


We solicit from each and every one of our read- 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—6 s, brown stone; 47, brick; 
ér st, brick store; 5 s dwell, brown-stone 
dwelling; apart house, apartment-house; fen, 
tenement; ¢, each; 9, owner; 2, architect; d, 
builder; 77, frame. 


NEW YORK. 

86 E oth st, br workshop and store; cost, 
$16,000; 0, Hattie K Hilton; a, F Goudard 
de Lachau. 

S s 177th st, 70 e Manhattan av. 6 br flats; 
cost, $108,000 all; o, Ed Cunningham; a, H 
Davidson. 

S s 104th st, 76 E Madison av, 3 br flats; 
cost, $57,000 all; o, Elizabeth Johnston; a, 
A B Ogden & Son. 

W s 8th av, 70 e Madison av, br ten; cost, 
$12,000; o, H Lutzberg; a, J W Cole. 

336-338 W rth st, 2 br flats; cost, $36,000 
all; o, J Reagan; a, J W Cole. 

N w cor 116th st and sth av, br flats; cost, 
$40,000; 0, J Walker; a, Andrew Spence. 

W s 116th st, 34 w 5th av, 4 br flats; cost, 
$88,000 all; o and a, same as above. 

206 Spring st, br factory; cost. $15,000; 0, 
N Y Pie Baking Co; a, C E Hadden. 

N s 53d st, 250 w gth av, 2 br flats; cost, 
$40,000 all; 0, C Natale; a, A Huttira. 

N s 103d st, 80 e West end av, 3 br dwells; 
cost, $43,000 all; o, A Walker and Martha 
A Lawson; a, M F V Ferndon. 


342 W 14th st, br office bldg; cost, $8,000; 
o, J Pettit; a, J M Farnsworth. 

438-42 E oth st, 2 br flats; cost, $30,000 
all; o, Bertha Von Barber; a, F Wennemer. 

N e cor 10th av and goth st. br flats; cost, 
$25,000; 0, Ida M Hamilton; a, ] A Web- 
ster. 

E s roth av, 25 n goth st, 3 br flats; cost, 
$54,000 all; o and a, same as above. 

N s 72d st, 250 e gth av, br dwell; cost, 
$50,000; 0, J A Kohn; a, Buchanan & Dies- 
ler. 

Cor oth av and r2qth st, 4 br flats; cost, 
$100,000 all; o, J Smith; a, E E Gandolfo. 

S ecor 81st st and roth av, br flats; cost, 
$100,000; 0, J Casey; a, G A Bagge. 

S s 81st st, 42 e 10th av, 2 br flats; cost, 
$100,000 all; o and a, same as above. 

S s 81st st, 116 e roth av, 4 br flats; cost, 
$120,000 all; o and a, same as above. 

N e cor Broadway and 82d st, § br flats; 
cost, $64,500 all; o, L & V Brandt; a, J 
Brandt. 

W s Washington av, 35 s 180th st, 3 fr 
dwells; cost, $12,000 all; o, J Massinnio; a, 
J J Vreeland. 

3 West 23d st, br club house; cost, $40,- 
000; 0, Union Club; a, Bruce Price. 

Ss 127th st, 312 w oth av, br flats; cost, 
$50,000; 0, W M Moran; a, R R Davis. 

St John’s College Grounds, br school; cost, 
$100,000; 0, St John’s College; a, J M Farns- 
worth. 

W s Park av, 102 n 79th st, br dwell; cost, 
$17,000; 0, J McDonnell; a, Thos Graham. 

N e cor 3d av and 16th st, br store; cost, 
$50,coo; o, AC Clark; a, G H Guibel. 

10 Cannon st, br flats; cost $20,000; o, Fay 
& Stacom; a, C. Rentz. 

762-766 Broadway, br store; cost, $75,000; 
o, S Dessan; a, Schneider & Herter. 
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121 Madison av, br botel; cost, $50,000; 0, 
Madison Ave Co; a, H Pierson & Co. 


1 W 34th st, br clubhouse; cost, $30,000; 
o, Lessee Manhattan Club; a, Bruce Price. 


S e cor 41st st and Broadway, br hotel; 
cost, $15,000; o, I Plant; a, E Thomson. 


42 University pl. br shop; cost, $11,500; 0, 
J Moss; a, G M Huss. 


290 5th av, br dwell; cost, $12,000; o, L 
P Hollander; a, not given. 
BROOKLYN. 


N s 33d st, 200 w Sth av, 7 fr dwells; cost, 
$17,500 all, o and a, W E Kay. 


667 Lafayette av, br dwell; cost, $10,000; 
o, M A Scull; a, L C Holden. 


N s Jefferson av, 174 w Stuyvesant st, 4 br 
dwells: cost, $20,000 all; o, W C Bush; a, J 
E Dwyer. 


W s Bedford av, 24 n Gates av, 2 br dwells; 
cost, $18,000 all; o, D Winant; a, A Hill & 
Son. 


N w cor Bedford and Gates avs, br dwell; 
cost, $14,000; o and a, same as above. 


N s Eastern Parkway, 160 w Troy av, fr 
dwell; cost, $9,000; 0, W S Bloch; a, Parfit 
Bros. 


S s Madison st,.g0 w Hamburg av, 4 fr 
dwells; cost, $15,200 all; o, E F Wildmer; 
a, Thomas Engelhardt. 


S w cor Bergen st and Ralph av, 2 fr 
dwells; cost, $8,000 all; o, C Schildt; a, 
same as above. 


N s Eastern Parkway, 200 w Troy av; fr 
dwell; cost, $9,250; 0, J W Bloch; a, Parfit 
Bros. 


Ss 15thst, 150s 4th av, 5 br dwells; cost, 
$27,500 all; o, G Keymer; a, W Corrigan. 

N s Green av, 300 w Reid av, 3 br dwells; 
cost, $15,000 all; o, Thomas Washs; a, W J 
Murphy. ; 

N e cor Bushwick and Flushing aves, § fr 
dwells; cost, $40,000 all; o, J Manneschmidt; 
a, F Holmberg. 


N s Ridgewood av, cor Railroad av, 10 fr 
dwells; cost, $20,000 all; o, W H Baker; a, 
not given. 


Ss 7th st, 35 w 5th av, § br dwells; cost, 
$20,000 all; o. A G Calder; a, W H Calder. 


N s Douglass st, 291 e Albany, 7 br dwells; 
cost, $21,000 all; o, Mullin & Konce; a, J E 
Dwyer. 


N s Douglass, 100 e Albany av, 10 br 
dwells; cost, $40,000 all; 0, DC Ross & Co; 
a, J E Dwyer. 


N w cor St Mark’s pl and Albany av, fr 
dwells; cost, $12,000; o, C M De Camp; a, 
¥ B Langston. 


N s 1st st. near Dunton pl, 5 br dwells; 
$35,000 all; o, G R Brown; a, not given. 


Cor 1st st and Whitehill pl, 2 br dwells; 
cost, $80,000 all; o and a, same as above. 


434-436 Fulton st, br theatre; cost, $65.- 
ooo; o, Alex Herman; a, J D Allen. 


N wor Garfield and Polhemus pl, br dwell; 
cost, $13,000; 0, Martin & Lee; a, C Wer- 
ner. 


HE Editor of THE ENGINEERING 
AND Bui_pinc REcoRD is 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
The announcement that has 
sold ———— to ———— without giving 
the prices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub- 
contract. 
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452 Washington av, br dwell; cost, $r10,- 
000; o, J W Wisner; a, M A Morris. 

Ss r2th st, 475 e 7th av, br dwell; cost, 
$9,000; 0, Ansonia Clock Company; a. not 
given. 

201 Montague st, br dwell; cost, $12,500; 
o, LI Loan and Trust Company; a, W B 
Tubby. 

N ecor Sidney Place and Livingston st, br 
church; cost, $13.000; 0, Rev T F Ward; a. 
T F Houghton. 

S w cor Bedford av and Rodney st, br club 
house; cost, $20,000; 0, Hanover Club; a, P 
) Lauretzen. 


N wor Water and Washington sts, br box 
factory; cost, $12,000; 0, K Gar; a, B Fink- 
enseiper. 

MISCELLANEOUS. 


BOSTON, MASS.—Virginia st nr Bird, 1 fr 
dwell; cost, $8,000; o, Wm H Saywood; 
a, John A Fox; b, Burke Bros. 

497 Beacon st, 1 br dwell; cost, $23,000; 
o, Seth R Baker; a, E N Boyden; b, E 
Lynch. 

Sedgewick st nr Allston st (Dor.), 1 fr 
dwell; cost, $8,000; 0, a and b, J H Beale. 


647-49 E 6th st, double fr dwell; cost, 
$14,000; 0, D B Jutton; a and b, W T 
Eaton. 

8 A Monument sq, Chsn, 1 br apart; 
cost, $20,000; 0. Albert Lincoln; a, Wm. 
Wright; b, J F Nyhan. 

Boylston st, W R, 1 br passenger station; 
cost, $10,000; 0. OC R R; a, Geo S$ Mor- 
rill; b, Jos Ross. 

Central st, W R, 1 br passenger station; 
cost, $10,000; 0, a and b, same as above. 


140-44 Walnut av, 3 br dwells; cost, 
$25,000; 0, Dunbar estate; a, Geo A 
Avery; b, W T Eaton 

Marlborough st cor Exeter st, 1 br apart; 
cost, $80,000; o, Seth R Baker; a, E N 
Boyden; b, Davis Rand. 


FT. WORTH, TEX.—Noth ing over $7,000 
in value to report. 


MILWAUKEE, WIS.—2oth ° and Prairie 
sts, dwell; cost, $7000; 0, Victor Schlitz; a, 
Ch Gombert; b, Chas Duchow. 

13th and Sycamore sts, dwell; cost, $9.- 
ooo; o, Leupold Heller; a, Crand & Bark- 
hausen; b, W Leupold. 

Oneida and Milwaukee sts, business 
block; cost, $30,000; 0, B M Weil; a, as 
above; b, G Posson. 


MINNEAPOLIS, MINN.—244-49 S Colfax 
av, 2 fr dwells; cost, $14,000; 0, Louis 
Baker; a, J Leck. 

1701 3d av, S, fr dwell; cost, $y.000; 0, 
S H Matteson; a, W H Dennis; b, Abbott 
& Moore, 

57-61 S 4th st, br addnto 7rtbune,; cost, 
$10,000; o, A J Blethen; a, W H Dennis; 
b, L Frederickson. 

1707-9 4th av, N, br store and flat; cost, 
$20,0c0; 0, S Wyatt; a, A W Spaulding; 
b, M Salmon. 

1811-21 2d av, N, fr tenement; cost, $9,- 
000; o and a, W J Smith; b, L B Johnson. 

1914-18 E Franklin av, fr stores and flats; 
cost, $7,500; 0, a and b, Jno Kelly. 

2407 Irving av, S, frdwell; cost, $10,500; 
o, a and b, J S$ O’Donnell. 

61-65 N rith st, br flats; cost, $8,000; 
o, Mrs J W Field; a, Orff Bros; b, J Cong- 
don. | 

2115 Kenwood boul, fr dwell; cost, $7,000; 
o, W J Bishopp; a, Bertrand & Keith; b, J 
Congdon. 

2104-6 N Aldrich av, fr block of flats; 
cost, $8,500; o and b, J W Taylor; a, J H 
Record. 


NEW HAVEN, CONN. — Nothing over 
37,000 in value to report. 


OGDENSBURG, N. Y.—Nothing to report 
this week up to $7,000. 


POTTSVILLE, PA.—Nothing oyer $7,000 
in value to report. 


ST. LOUIS, MO.—S w cor Jefferson av and 
Gamble st. br medical college; cost, $35,- 
000; o, St Louis College of Physicians; b, 
Phil Riechers. 


N ecor 16th and Walnut sts, br factory; © 


cost, $50,000; 0, J G Butler; a, Henry 
Roach; b, sub let. 
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ST. LOUIS, MO.—Lindell and Boyle avs, 
br dwell; cost, $9,000; o, Dr I N Love; b, 
T C Higgins. 

Delmar and Newstead avs, 2 br dwells; 
cost, $17,000 all; o and b, ‘T C Higgins. 

Secor Compton av and Morgan st, br 
dwell; cost, $15,000; oand b, B M Proetz. 


4th and Spruce sts, br warehouse; cost, 
$135,000; 0, Samuel Cupple’s K E Co; a, 
Eames & Young; b, C E Clark. 

4th and Locust sts, br office bldg; cost, 
$700,000; 0, Security Building Co; a, Pea- 
body, Stearns & Furber; b, same as above. 

Lindell and Boyle avs, br dwell; cost, 
$13,000; o, A Steer; b. J Mahon. 

Broadway and Lamie sts, br 
house; cost, $52,000; 0, St Louis R 
b, R W Morrison & Co. 

Lafayette and Theresa avs, br dwell; 
cost. $7,200; o, Dr A Fiickenger; b, J H 
Dunlap. 

* Lindell and Vandeventer avs, br dwell» 
cost, $22,000; o, F W Humphrey; a, 
Eames & Young; b, J Guedry. | 

Delmar and Vandeventer avs, br dwell; 
cost, $9,000; o, J N Booth; b, H R Becker. 

N w cor 12th st and Cass av, br factory; 
cost, $10,000; 0, G V_ Brecht Supply Co; 
b, sub let. 

Olive st, 2 br bidgs; cost, $10,000; 0, S 
T Bleyer. 

Jefferson av and Gamble st, br bldg; cost, 
$35,000; 0, St Louis Coliege ot Physicians. 

Delmar av, 2 br bldgs; cost, $17,000. 

Compton av and Morgan st, br bidg; cost, 
$15,000; o. B M Proetz. 

Page and Spring avs, 2 br bidgs; cost, 
$6,800; 0, C A Watson. 

Spruce st, bet 7th and 8th sts, br ware- 
house; cost, $135,000; 0, Sam Cupples Real 
Estate Co. 

4th st, bet Olive and Locust sts, office 
eck: cost, $700,000; 0, Security Building 

oO. 

Lindell av, bet Boyle and Newstead av, 
br bldg; cost, $13,000: 0, Albert Steer. 

Lafayette av, br bldg; cost, $7,200; 0, 
Dr A Fleckinger. 


Laclede av, br bldg, cost, $6,800; o, N 
W Perkins, 

Lindell av, br dwell; cost, $22,000; o, F 
W Humphrey. 

Delmar av, br bldg; cost, $9,000; o, J N 
Booth. 


wer 
Co; 


ST. PAUL, MINN.—Nothing over $7,000 
in value to report. 


URBANA, O.—A City Hall will be erected 
here at a cost of $25,000. Address City 
Clerk, as above. 

A $20,000 school house will be erected 
here. The Clerk of the Board of Education 
can give information. 


UTICA, N. Y.—-Architect W H Symonds 
hea prepared plans for a $20,000 building 
ere, 


WALTHAM, MASS.—Nothing over $7,000 
in value to report. 


WATERLOO, IOWA.—Plans have been 
prepared for a $9,000 building at this 
place. Address I T Coolidge, as above. 


WILKES BARRE, PA.—Public square, br 
store and dwell; cost, $11,000; a, M Bur- 
gunder; b, M B Houpt. 


WINCHESTER, KY.—A factory building 
will be erected here at an estimated cost of 
$23,000. Address architects E F and W 
S Brickell, Olean, N. Y. : 


WINDSOR, ONT.—A $20,000 school build- 
ing will be erected here. Address archi- 
tect J G McLean, 9 Medbury Building, as 
above. 


WORCESTER, MASS.—Salisbury st, br 
bldg; cost, $15,000; 0, Society of Antiquity; 
a, Barker & Nourse; b, not let. 

South Worcester, fr dwell; cost, $7,000; 
o, St Matthew’s Episcopal Church; a and 
b, J] B Woodworth. 

Front st, alteration of business block; 
cost, $8,000; 0, R C Taylor; aand b, J 
W Patstone. 


ZANESVILLE, O.—Nothing over $7,000 in 
value to report. 
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STREET INTERSECTIONS ON STEEP 
GRADES. 


Or all the problems that confront the city 
engineer in planning a system of street grades 
perhaps the most difficult is to determine. the 
proper arrangement of a street intersection 
where one or both streets have much inclination, 
since to avoid excessive side slopes on one street 
it is necessary to increase the grade of the other 
and vice versa, and the proper balance between 
the two is not easy to settle, especially as the 
whole question is further complicated by the 
requirements of the intersecting sidewalks. 

The simplest and, as far as side slopes are 
concerned, the best solution would be to keep 
the intersection level, with all corners at the 
same elevation, but this is not necessary on 
light grades and much increases the steepness 
of heavy ones, besides introducing an unsightly 
break in the vertical alignment, so that it can 
only be viewed as a condition which, however 
desirable for some reasons, can only be approx- 
imated and never realized, except when both 
streets rise or fall both ways from the intersec- 
tion. On the other hand, to continue steep 
grades across intersections has the effect of in- 
troducing dangerous side slopes in the streets 
that are thus crossed, and the result is that the 
grades at intersections are practically a sort of 
compromise between what we would and what 
we must. P 

. Unfortunately this compromise is seldom de- 
termined by any fixed rule, the grades being 
usually “fudged” according to the judgment or 
convenience of the engineer, resulting in great 
irregularity in practice and much uncertainty in 
securing the most satisfactory results. It is for 
this reason that we desire to call special atten- 
tion to the careful treatment which this subject 
has received in the recent report of Rudolph 
Hering and Andrew Rosewater on the Sewer- 
age and Paving of Duluth, of which an extended 
abstract is given elsewhere in this issue. The 
arrangement of grades at intersections therein 
recommended, although designed on general 
principles, agrees closely with what has been 
found to be good practice in Duluth and will 
therefore answer for any other locality, for no 
steeper grades are practicable there or elsewhere 
than those for which this arrangement was in- 
tended. 

Our object in calling attention to this report, 
however, is not so much to point out its merits, 
which will be sufficiently obvious to those who 
have studied the matter, as to invite criticism 
and discussion and especially some relation of 
experience in regard to a subject of very general 
interest to city engineers, but about which, as far 
as we can learn, little or no general discussion 
has ever been had. 

In such a discussion the following questions 
might be of special interest, namely: Whether 
at intersections it is better to adopt certain 
maximum slopes or to make the slopes bear a 
certain proportion to those of the intersecting 
streets, and what those maxima or proportions 
should be? What is a safe slope on the diagonal 
from corner to corner at intersections, consider- 
ing the effect of centrifugal force on vehicles 
turning the corners and how it would be effected 
by crowning the streets? How to avoid having 
the sidewalk higher at the curb than at the house 
line on steep intersections without causing an 
excessive side slope in the intersecting sidewalk, 


and under what circumstances it is advisable to 
introduce steps in the sidewalks to avoid abrupt 
steeping of the grade. On these and similar 
points we have no doubt that some of our 
readers can contribute valuable information. 


RECORDS OF UNDERGROUND STREET 
WORK IN NEW YORK. 


IT is peculiar, to put it mildly, that while the 
space underneath the streets of New York is 
given up to a network of pipes of various kinds 
to supply public needs, all nominally under the 
supervision of the Department of Public Works, 
the latter is to-day almost completely ignorant 
of the character and general arrangement of 
the underground work, or, at best, knows 
little more about it than the average citizen. 
Water pipes and sewers have perhaps been kept 
track of more or less carefully, but the disposi- 
tion of steam and gas pipes, electric conduits, 
pneumatic tubes, etc., is something upon which 
the Department is hopelessly in the dark. And 
yet it is but reasonable to think that this matter 
is strictly within its province, and that full in- 
formation should be in its possession of the 
exact location, character, and purpose of every 
pipe buried in the streets. Just why the De- 
partment knows next to nothing of all this is one 
of the many interesting questions pertaining to 
the local government which the citizens are left 
to answer for themselves. 

The gas companies, the electric companies, 
and the steam company, and the several other 
establishments having underground systems, 
each know where to find their conduits when, 
for some reason, they are to be unearthed, but 
there is not in existence a single map showing 
the positions which these subterranean pipes 
occupy relatively to one another at the present 
time. When the New York Steam Company 
began operations about nine or ten years ago, 
the work of preparing a map of this kind was 
taken in hand and, for a time, was conscien- 
tiously carried out. This map was, and is to-day, 
the only one of its kind and is an example of 
what, on a comprehensive scale, would be availa- 
ble in the Department of PublicWorks if the man- 
agement there had been carried out judiciously 
and on a common sense basis. The lack of 
such information as a map of this kind would 
give was very strikingly brought to light on the 
occasion of the recent explosion at the corner of 
Broadway and Fulton Street. That there were 
there steam pipes, gas pipes, water pipes, sewers 
and various electric conduits was, of course, 
taken for granted, but, in truth, nobody knew, 
or knows now, anything definite about it. The 
utter ignorance, in fact, of the underground 
character of the streets at what ought to be the 
proper source of authoritative information on 
the subject would be laughable were it not so 
serious a matter. The street work records— 
called so by courtesy—of the Department of 
Public Works of New York are indeed aptly 
comparable to those which many small country 
towns are supposed to have of their street sys- 
tems of water supply and other underground 
pipes, the details of which, after they are once 
covered up, are, and remain, unknown except 
when brought to light by experimental excava- 
tion. 

It is not too late, however, even now to remedy 
all this. For a practically small sum of money 
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a serviceable chart of what is beneath the streets 
could readily be made. Its need has been dem- 
onstrated over and over again. Let the prepara- 
tion of such records be insisted upon and there 
will then be available, moreover, a rational and 
sound basis upon which to discuss the imperative 
questions of street and subway engineering. 


BRIDGEPORT MACADAM ROADS. 


THE Bridgeport, Coan., Standard, in a notice of the 
book ‘‘ Pavements and Roads,” recently issued from this 
office, quotes fully from the discussion on thin roads at 
Bridgeport between E. P. North, whe described them in 
these columns, and James Owen, of Newark, N. J., say- 
ing in conclusion : 


Since these articles were written considerable has 
been added to the mileage of Bridgeport’s good roads, 
and hundreds of visitors from all over the country have 
inspected them and the methods used in their construc- 
tion, and have given testimony of their worth. It is no 
longer an open question whether they are practicable or 
not, for Bridgeport has settled that in the affirmative, and 
her example is being followed in many places where the 
best roads possible for a small outlay are desired. We do 
not know whether Mr. Owen, of New Jersey. has ever 
been here to see our roads or not, but we trust that if he has 
not he will soon come, and that Mr. Pierce and the gen- 
tlemen of the Board of Public Works will do the honors. 


TROY POLYTECHNIC ALUMNI MEETING. 


THE annual dinner of the Alumni Association of the 
Rensselaer Polytechnic Institute was held at Troy, N. Y., 
Tuesday evening, June 17, with about 60 members and 
guests present, and the annual meeting was held the next 
day. There was considerable discussion of Institute affairs, 
including the advisability of eliminating French, German 
and botany from the course, but no definite action was 
taken. In connection with the annual register a resolution 
was adopted requesting any person who knew the address 
of a former member of the Institute who was not a 
graduate to forward it to the director. 

A resolution was also adopted making the Institute 
diploma sufficient for membership in the Alumni Asso- 
ciation, abolishing initiation fees and including the 
graduating class among those to whom the Treasurer's 
circular shall be sent. William H. Doughty, Joseph 
C. Platt, Jr., and C. C. Waite, were appointed a com- 
mittee to arrange for getting the subscriptions of classes 
to the building fund as speedily as possible. 

Officers were elected as follows: President, J. J. 
Albright, ’68; Firsc Vice-President, Clark Fisher, ’58 ; 
Second Vice-President, W. H. Doughty, °’58; Third 
Vice-President, W. B. Cogswell, 52: Recording Secre- 
tary, W. P. Mason, '74 ; Corresponding Secretary, C. W. 
Crockett, ’°84; Treasurer, J. H. Caldwell, '86; Direc- 
tors, Elias P. Mann, ’72; E. Ray Thompson, ’76; 
Joseph A. Powers, '80; Montgomery Waddell, '84 ; 
E. S. Kibbe, ’86; Necrological Secretary, H. B. Nason. 

Townsend V. Church, Treasurer, submitted his report, 


which was adopted. The report showed that there was 
$60 cash on hand. There are no outstanding debts. 


NOTES. 


THE Columbus Branch of the Ohio Society of Civil 
Engineers has dissolved because of want of interest 
in the organization among members. 


A PROJECT for building a second large hotel in New 
York City by the Astors is announced. It is to front 100 
feet on Fifth Avenue and 125 feet on Fifty-ninth Street 
14 stories high, and cost $1,100,000. Work will 
begin next fall, and the building is to be finished 
in 1892. It is also annnounced that P. H. Drugo and 
Frederick Wagner will build an r1-story hotel on another 
corner at the intersection of the same streets, at a cost of 
$650,000, excluding the land. 


THE University of Vermont conferred the degree of 
Civil Engineer this week upon graduates as follows: 
Asaph T. Brookins, Shoreham, Vt.; George H. Claflin, 
Westfield, N. Y.; Eddy S. Jackson, South Walden, Vt.; 
Herbert M. McIntosh, Bethel, Vt.. and John M. Perham, 
Brookfield, Vt. 


THE Building Committee of the London County Coun- 
cil has reported against permitting a manufacturing con- 
cern to erect a wrought-iron chimney stack because ‘*‘ in 
view of the public safety the Committee had no option 
but to refuse permission for the erection of iron factory 
chimneys, which were likely to become dangerous after 
twenty years or less.’"” The Committee’s recommendation 
was agreed to by a large majority. 


NoTIce is given in the London Engineer that the 
owners of that publication have organized a joint stock 
company for conducting the business. The new arrange- 
ment is accompanied by no change in management, and 
is made as a matter of business convenience. 


THERE was still another subway explosion in New York 
City Monday, this time in an electric subway manhole at 
the corner of Sixth Avenue and Twelfth Street. The 
manhole cover was thrown up and the brickwork, etc., 
somewhat disturbed, but there was no person injured. 


A FIRE at the old pumping-works station of the water- 
works at Nashville, Tenn., the other day, disabled the 
engines. One of the engines in the new station is being 
repaired, and there are some fears of a troublesome 
scarcity of water. 


OBITUARY. 
H. L. Hicpon, engineer on the Wichita Valley Rail- 
road, died at Lampasas, Tex., June 11. 


FRANK MONTGOMERY, C. E., of Hancock, N. Y.. died 
at Boca Negra, Mexico, June I, from injuries received in 
a railroad accident. 


FRANK H. ANDREWS, of New York City, President of 
the Globe Iron and Spring Works and Secretary and 
Treasurer of the Baker Heating Company, died Juae 21, 
aged 38 years. 

WILLIAM Sears, of Newton, Mass., died Wednesday 
at the age of 86. Mr. Sears was a contractor and builder. 
He built 30 churches in Boston, and most of the depots, 
stations and freight houses on the Worcester, Old Colony, 
Fitchburg, and Eastern Railroads. Mr. Sears obtained the 
charter and called the first meeting to organize the North- 
ern Pacific Railroad Company, and was in the Board of 
Directors five years. 

CHARLES ACKENHEIL, M. Am. Soc. C. E., Chief Engi- 
neer of the New York extension of the Baltimore and 
Ohio Railroad, of the Staten Island Rapid Transit Com- 
pany and of the Baltimore and New York Railroad, was 
killed in an accident to a train on the Baltimore and Ohio 
Railroad June 20. Mr. Ackenheil was born in Baden- 
Baden and educated at Heidelburg, came to this country 
from Germany 20 years ago, and had been continuously 
with the Baltimore and Ohio Railroad except for a short 
time of service on the Rochester and Pittsburg Railroad. 
He designed the Arthur Kill bridge and was in charge 
of the projected improvements of the Baltimore and Ohio 
Road on Staten Island. He was 48 years old. 


PERSONAL. 
CHARLES W. BORLAND, County Surveyor of Lancaster, 
O., has been elected City Engineer of his city. 
JoHN Y. CUYLER has been appointed Consulting En- 
gineer by the Brooklyn, N. Y., Park Commission. 
RosperT M. Saup has been re-elected Superintendent 
of the Zanesville, O., Water-Works. 
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H. C. BABBITT, civil and sanitary engineer, of Colum- 
bus, O., has been elected City Engineer of Sidney, O. 


L. S. WAKEFIELD, of Sioux City, Iowa, has been ap- 
pointed Chief Engineer of the Pacific Short Line Railroad. 


CHARLES F. McKI™M, architect, of New York City, 
was given the honorary degree of Master of Arts by Har- 
vard College this week. 


PHILIP GOLAY has been appointed Engineer in Charge 
of Government Locks and Dams on the Monongahela 
River, with headquarters at Morgantown, W. Va. 


PROFESSOR R. C. CARPENTER, of the Michigan Agri- 
cultural College, has been appointed to a professorship in 
Cornell University, and will move to Ithaca, N. Y., in 
August. 


WILLIAM T. GOULD has resigned his position on the 
Mobile and Ohio Railroad to accept a position as Resi- 
dent Engineer of Construction on the Northern Pacific 
Railroad. 


THOMAS J. JOHNSON, Consulting Engineer of Savan- 
nah, Ga., has been appointed Assistant Engineer of the 
Chicago Urainage Commission, with charge of technical 
investigations. 


WILLIAM T. BLUNT, of Cleveland, O., Engineer on 
Harbour Improvements on Lake Erie, has been appointed 
Assistant Engineer of the Chicago Drainage Commission, 
with charge of surveys. 


F, MEREDITH JONES, recently coonected with the 
Southern Mexican Railway, has been appointed Chief 
Engineer of the Vera Cruz Land and Construction Com- 
pany, with headquarters at Mizantha. 


W. A. VAUGHAN, Superiotendent of the Saginaw and 
Mackinaw Division of the Michigan Central Railroad, 
will, on July 1, become the General Superintendent of 
the East Tennessee, Virginia and Georgia Road. 


WILLIAM M. REESE, of Memphis, Tenn., Engineer on 
the Mississippi River Improvements, has been elected 
Assistant Engineer of the Chicago Drainage Commission, 
in charge of investigations pertaining to construction. 


LIEUTENANT COLONEL RICHARD N. BATCHELDER has 
been appointed Quartermaster-General by President Harri- 
son, with the rank of brigadier-general. He was chief 
quartermaster of the army of the Potomac during the war, 
and it is announced that he is appointed on his record. 


Pror. GEORGE W. PLYMPTON has been appointed by 
Mayor Chapin of Brooklyn member of the Board of Ex- 
perts on the terminals of the Brooklyn Bridge. This ap- 
pointment, with those of Mr. Bucholz and Mr. Spencer 
made, respectively, bv President Howell of the Bridge 
Company and Mayor Grant of New York, fills the Board. 
Mr. Plympton is Professor of Physical Science and Engi- 
neering in the Polytechnic Institute of Brooklyn. 
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ENGINEERING SOCIETIES. 


THE ENGINEERS’ CLUB OF ST. Louts held a meeting 
June 18, with Vice-President Burnet in the chair, W. H. 
Bryan, Secretary, and 17 members and 3 visitors present. 

The Secretary read Professor Charles C. Brown's paper 
on ‘‘River Pollution in the United States.” The author 
treated streams used for water-supply only, streams used 
for drainage purposes only, and streams used for both 
water-supply and drainage. ‘he paper was confined 
principally to the consideration of the latter class. The 
author gave some account of the work done in different 
States investigating the pollution of streams, accompany- 
ing his remarks by tables showing the results of chemical 
analysis of a large number of samples of water. There 
was brief discussion by Messrs. Beahan, Seddon and 
Holman. 


THK MINNEAPOLIS ENGINEERS’ CLUB at the June 
meeting listened to a paper by Walter S. Pardee, architect 
of the Minneapolis Board of Education, on ‘* The Venti- 
lation of Public School Buildings,” The paper was illus- 
trated by diagrams. President William A. Pike was 
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LETTER FROM ENGLAND, 


LONDON, June 12, 1890. 

THE Sanitary Institute announces that a deputation of 
their members has visited Brighton with a view to the ar- 
rangement of the congress and exhibition to be held there 
at the end of August. The pavilion buildings will be 
utilized, the large dome, the corn exchange and the pic- 
ture gallery being all devoted to the purpose. The sec- 
retary states that applications for space are considerably 
in excess of those for previous exhibitions, and that there 
will be some difficulty in meeting the wishes of intend- 
ing exhibitors. 

The Council on Education has inaugurated the system 
of state grants in support of technical education by vot- 
ing the sum of £5,000 for grants-in-aid during the finan- 
cial year of 1891-92. The minute accompanying the vote 
States that teaching must be in the use of the ordinary 
tools used in handicrafts in wood or iron, given out of 
school hours in a properly fitted workshop, and connected 
with the instruction of drawing. That is tosay, the 


works must be in drawings to scale previously made by 
the students. This is undoubtedly a step in the right di- 
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been required to remedy the evil, which is, of course, self 
evident. The matter is simply quoted as affording a 
warning to local authorities desirous of adopting destruc- 
tors, who may have lost sight of the advisability of hav- 
ing either a reverberatory arch or such combustion cham- 
ber for the gases as is suggested. 

Crewkern, in Somerset, is not to be congratulated for 
the wisdom of its sanitary authority. Charles Hawkesley, 
C. E., having been called in to advise as to the cost of 
precipitating works for the sewage of the town, has esti- 
mated it at £4,200 for the northern outfall and £,6.200 for 
the eastern. Further, that if the sewage is carried to one 
common point cost would be £13,500. Certain local ex- 
perts aod wiseacres have written the Local Board. in one 
case offering to cleanse the sewage at the rate of 25. 3d. per 
head, the number of inhabitants being put at 6,000, while 
another offers to treat the sewage of the northern outfall for 
five years at £300 per annum. The intelligent gentry in 
whose hands is placed the sanitary authority of the dis- 
trict have invited the gentleman who offers to undertake 
the northern outfall at £300 per annum to meet them 
and go into the matter. Developments will be interesting. 
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chosen to represent the club at the Cresson convention of 
the American Society of Civil Engineers. 


ARCHITECTURE AND DEMOCRACY. 


Harpers’ Magisine for July contains a suggestive and 
hopeful article by Robert S. Peabody, architect, of Boston, 
in which the author endeavors to show ‘‘ that architecture 
has flourished, and that most vigorously when the common 
people were the only masters of the State; that the rise 
and wane of its glorious periods have occurred impartially 
under monarchies, empires, republics and democracies, 
and that popular power has not heretofore stood in the 
way of progress in the art of building.”’ Conspicuous 
examples of Italian work in the 13th century are cited 
to support this claim, and notwithstanding the fact that a 
distinguished professor is quoted as saying that ** there is 
no hope for real literature or art, so hopelessly vulgar and 
sordid is American life,” Mr. Peabody records numerous 
examples to justify his faith that the *‘ hope of the future 
in art, as in many other fields of human endeavor, lies, as 
the years go on, with our ambitious, prosperous and ap- 
preciative democracy.” 


(For plans see opposite page.) 


rection, inasmuch as the inability to make and work from 
drawings is one of the most pronounced features of the 
present day a:nongst the general body of handicraftsmes. 

The question of nuisance arising from destructors for 
ordinary refuse is of coutse one vitally affecting the adop- 
tion of this article. There has been for some time past 
considerable complaint in connection witb a destructor 
belonging to the Commissioners of Sewers of the city of 
London, situated in Lambeth, and the Local Government 
Board has been appealed to inthe matter. Mr. Ritchie, 
the president of the Local Government Board, in reply to 
a question in the House of Commons, stated that the in- 
spector of the Board had examined the structure and its 
working. Mr. Fletcher had reported that if the refuse 
were wholly burnt no smell would arise, but owing to the 
absence of a combustion chamber it could not be kept 
throughout at a strong red heat so that the gases from the 
furnace could be completely burnt. He was of opinion 
that there was reason to believe that some of the sickly 
smelling steam and smoke which was given off from the 
refuse while in the early process of combustion consti- 
tuted the nuisance. The Commissioners of Sewers have 


AN ARCHITECTS AND ENGINEERS CONVEN. 
TION IN HAMBURG. 


AMERICAN engineers in Furope this summer may be 
interested to know that the ninth meeting of the Union 
of German Architects and Engineers’ Associations is to 
be held at Hamburg from the 24th to the 3oth of August. 
Hamburg is a beautiful city and interesting to the engi- 
neer. Among the addresses to be delivered on the oc- 
casion may be mentioned ‘* The Modern Tasks in the 
Construction of Streets in Great Towns with Regard to 
the Laviog of Pipes, Etc.,” by Dr. Hobrecht, Municipal 
Building Councilor, Berlin; ‘' Recent Fast Steamers in 
the Mercantile Marine and Navy, and Their Motive 
Power,” by Mr. Busley, Imperial Naval Engineer, Kiel; 
‘The North Baltic Canal,” by Privy Councilor 
Baensch; ‘** Recent Wide-Span River Bridges,” by Mr. 
Mehrtens, Railway Construction and Traffic Inspector, 
Bromberg. A number of inspections and excursions are 
to be undertaken, 2mong which may be mentioned a walk 
through the new free haven district, a trip on a steamer 
to inspect the new docks, Elbe Bridge, etc., a trip to the 
outer Alster and the Alsterlust, a trip to the new trans- 
atlantic steamer ‘‘ Columbia.” of the Hamburg-Ameri- 
can line, to the North Sea and Cuxhaven, a trip by rail- 
way to Kiel to inspect the dockyard and war ships, an 
inspection of the town of Lubeck and of the North- Baltic 
Canal. 
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THE CAUSE OF THE ACCIDENT TO THE 
“CITY OF PARIS.” 


THE Board of Trade Court of Inquiry, at Lendon, 
which has been investigating the causes of the recent 
accident to the Inman Line steamer ‘' City of Paris,” 
made its report June 2t. The‘Court attributes the cas- 
ualty to the wearing of the propeller bearing. 

In the judgment of the Court full provision was made 
to insure the vessel's satety as an ocean-going steamer, 
and safety was not sacrificed to speed. The propeller 
shafts, both inboard and outboard, appeared to have been 
sufficiently supported, and those of the port engines 
showed little or no signs of wearing. 

The Court finds that the ship was properly constructed 
in all respects. The primary cause of the accident was 
the extraordinary wearing down of the ring in the bracket 
supporting the extreme end of the propeller shaft, whereby 
the end dropped from its proper position about seven 
inches, thus producing a bending effect on the shaft at its 
forward support coexistent with each revolution of the 
engine. This probably produced a rupture of the exter- 
nal surfaces, gradually extending inward, and finally a 
total fracture. 

The cause of the water finding its way into the engine 
room and other compartments was that a large portion of 
the low-pressure cylinder fell, or was driven against the 
condenser, tearing away and thereby opening a large 
communication with the sea, through which the water 
rushed in such volume that before any of the inlets could 
be closed they became covered with water and out of 
reach. The water passed into the dynamo room and port 
engine room through the bulkheads, broken by the rup- 
tured machinery, and into two compartments by injury to 
the valve box in the engine room. In conclusion the 
Court says : 

After the practically unanimous testimony of eminent 
authorities inthe Board of Trade and the Lloyds and 
other experts upon the strength, completeness and efficiency 
in all respects of the ship for the service for which she 
was especially designed and built, the Court does not 
consider itself in a position to offer suggestion thereon. 
During the course of the inquiry we have had evidence 
that even if some of the forwardcompartments of the ship 
had been filled with water, in addition to those filled, she 
would still have had a fair amount of freeboard and been 
able to float. 

We are of the opinion that, having a fair regard for the 
trying ordeal through which she passed, the vessel proved 


to be one of the finest and safest vessels in the mercantile 
marine. 


TEST OF BOILERS AT THE PAWTUCKET 
PUMPING STATION. 


In determining the influence of the steam jacket on the 
Pawtucket pumping engine, as described on page 74, 
Professor Denton found it necessary to determine sepa- 
rately the efficiency of the boilers and incidentally the 
economic value of different kinds of coal. Some of his 
conclusions on these points as given in a letter to Edwin 
Darling, Superintendent of the Pawtucket Water-Works, 
are contained in the following extracts : 


I was enabled to make the experiments on the No. I 
Pawtucket Pumping Engine, under the following condi- 
tions. ‘Ihe engine baving been overhauled as usual in 
March to prepare for the summer run, it should be taken 
in the condition it might be found, without any extra 
preparation except the insertion of wells in steam and 
water pipes for thermometers and valves for meter appli- 
ances ; also that the usual coal which had been purchased 
for the season should be used in making the test, the idea 
being to have the engine tested under the conditions com- 
mon to its regular daily work. 

The experiments had for their special object the meas- 
urement of the steam consumed by the engine per horse- 
power under various conditions calculated to afford scien- 
tific data regarding the application of thermo-dynamic 
principles in engines of this type. This required the 
separation of the performance of the boiler ‘rom that of 
the engine. The engine had been several times previously 
tested without making this separation, the performance 
being stated in foot pounds of ‘* duty,” which expresses 
the combined economy of the engine and boiler, 1 had 
formed the opinion, during several years of acquaintance 
with the engine, that the high ‘‘duty’’ performed was 
gotten with a rather inferior efficiency on the part of the 
boilers, thereby making the probable efficiency of the 
engine abnormally high even for its type and conditions 
of special excellence. Having communicated this idea to 
(friends interested in the applications of steam engines 
through their manufacture and otherwise, I succeeded in 
securing the subscription of sufficient funds to defray the 
expenses of the test, outside of the pipe-fitting and like 
labor, which you kindly volunteered to take upon yourself 
when assenting to my request to be allowed to make the 
experiments. 


The results of the measurements do not confirm my 
‘dea regarding the unequal division of the economy be- 
tween boiler and engine. ‘The boiler is not of low 
efficiency, and the engine, while the most economical for 
its size, if not of any size, of which accounts have been 
published, does not reach the extraordinary figures I had 
been led to expect. The boiler evaporates 8.88 pounds 
of water from 104° Fahr. into steam of 127 pounds press- 
sure with anthracite coal yielding 14 per cent. of ashes at 
5 pounds rate of combustion, and 9.35 pounds of water 
from 104 degrees with Georges Creek bitumous coal yield- 
ing 10 per cent. of ashes at 5 pounds rate of combustion. 
The ergine performs a horse-power of work in its steam 
cylinders with a consumption of 13.75* pounds of steam 
per hour. Taking into account the percentage of ashes, 
the performance of the boiler is practically the maximum 
economy to be expected or gotten from boilers, while the 
steam consumption of the engine is also unexcelled, as 
even the most improved marine engines of the triple ex- 
pansion type using steam at 150 pounds pressure have yet 
to produce a record of steam consumption lower than 15 
pounds of steam per hour per horse-power + 

‘The combined efficiency of the boilers and engine gives 
a horse-power in the steam cylinders with 1.54 pounds of 
anthracite coal consumed per hour, and 1.48 pounds 
bituminous coal consumed per hour. Out of a horse- 
power produced in the steam cylinders 95 per cent. is 
available to force water, only about 5 per cent. being re- 
quired to overcome the friction of the mechanism and 
operate the air pump, etc. In this respect also the engine 
is an extraordinary piece of apparatus.¢ It results from 
all of the foregoing that the duty per 100 pounds of coal 
was for anthracite coal 124,750,000 foot pounds, and the 
duty per 100 pounds of coal was for bituminous coal 127,- 
350,000 foot pounds. These figures are for the actual 
evaporation of the boilers as given above. 

For the fictitious basis on the part of the builder of 10 
pounds evaporation per pound of coal, the above figures 
for duty become 140 and 145 millions respectively. These 
figures for ‘‘duty” practically agree with those reported 
for the annual work of the engine in 1887 and 1888, when 
I understand the engine to have run without banking of 
fires for long periods of time, so that the effect of banking 
and starting fires in increasing the coal consumption was 
eliminated, as was the case in my experiments. Should 
the engine be worked days only, so that banking and 
starting of nres is required every 10 or 12 hours, then 
the reduction of duty should by my observation of the 
working of your station be about as follows : 

To obtain a duty of 124 millions it is necessary that the 
coal consumption should average 200 pounds per hour, 
with 100 pounds every six hours for cleaning fires. Sup- 
pose the engine is run 12 hours daily, then at about half 
after the eleventh hour 200 pounds of coal is fired, and at 
the twelfth hour the 100 pounds of coal which would be 
used for cleaning, if the engine was not stopped, is used 
for banking. During the 1r hours that the fires are 
banked steam falls to about 80 pounds. To raise steam 
to running pressure requires 300 pounds of coal, and 
about 25 minutes after the engine is started 200 pounds 
more coal are used. At the end of the first hour and 25 
minutes of running 200 pounds are again fired and there 
after the same amount is fired per hour. 

To run the engine 12 hours, therefore, the consumption 
is as follows ° 


1r bours of steady firing, 2.200-++-200 for cleaning, 2,400 pounds. 
Raising <team and first 25 minutes........ ..... sco «(** 


Total eeoneeererene sO @eeeaeersreeo-@ fF 8s Bee See eoere 2,900 - 


Lf the engine was running continuously there would have 
been required for the same 12 hours of work by the en- 
gine 12 times 200 plus 2co for cleaning, 2,600 pounds. 


The banking therefore requires 3 = I.11 times as 
much coal as continuous running. 

Hence 124 millions duty for continuous running is con- 

: ., 124 
sistent with Juz = 120,000,000 foot pounds ‘‘ duty” 
for day service requiring banking. 

The reverse of this is therefore also true, namely, that 
if, as appears from the reports ot the engine, about 110 
millions duty was performed during daily running and 
using banked fires, it is reasonable that about 12g mil- 
lions should be performed during the continuous running 
in 1887-88, 

* * * x * * * 


Three boilers were used. The grate surface in each boiler 
was acircle 414 feet in diameter and 15 square feet in area. 
Each boiler was a cylinder 14 feet long and 4 feet in 
diameter, suspended vertically in brickwork and having 
48 3-inch tubes running from end to end. The total heat- 
ing surface in the three boilers was 1,23! square feet in 
contact with water and 508 square feet of superheating 
surface. : 

The boiler flues had been swept clean about five days 
previous to the test. As soon as the fires were evenly 
ignited the fireman was limited to 200 Ibs. of coal per 
hour, with an extra allowance of 100 Ibs. for cleaning 
every six hours. 

So nicely was the firing under control that the furnace 
doors were scarcely ever opened to look at the fires 
between the hours. As the hour approached, the allotted 


* Duplicate tests gave 13.64 poutds and 13.83 pounds, respectively. 

+ Tests of S.S. Meteor. Trans. Brit. Assoc. Mech. Engrs, 

¢ The principal features and dimensions of this engine are giver on 
page 74. Its general arrangement is similar to that shown io the 
seceii of Pawtucket Pumpi.g Station No. 3, on page 14, of Vol. 


200 lbs. were Joaded upon a barrow and brought close to 
the furnace of one boiler. The damper of this boiler 
was then closed, the fre door opened and one-third of the 
barrow-load quickly but accurately distributed evenly over 
the grate, and the same operation was repeated with the 
other two boilers. Each fire door was open less than one 
minute, 

When the fire was cleaned the engineer assisted the 
fireman, one usiny the slice-bar and the other withdrawing 
the clinkers. The cleaning, including the addition of 
one-third of the allotted 100 Ibs. of extra coal, was ac- 
complished in about three minutes for each fire. On sev- 
eral occasions the whole of the 100 Ibs. of cleaning coal 
was not required. 

The above refers to the 72-hours’ test, during which the 
fuel was mainly stove anthracite. Itis the practice of the 
station to screen this coal on a I-inch square mesh, there- 
by freeing it of all small pieces of the size equivalent to 
nutcoal, The small size, or that which falls through the 
screen, is used for banking the fires, while the larger or 
stove size is used for the bulk of the work. The small 
screenings were used for starting the fires. 

The refuse of the anthracite coal collected in the ash 
pits was 752 Ibs. This was screened through a §-inch 
mesh and 110 Ibs. of unburnt coal obtained. This coal 
was put onthe fires during the last or 72d hour Of the test, 
after the firing with fresh coal had ceased. The clinkers 
removed during the cleaning of fires amounted to 
653 lbs. The contents of the grates at the end of the test 
amounted to g4q lbs. 

The anthracite coal was therefore as follows: 


Total coal fired... ........ . see 18,710 ibs 
Wood, taken as equivalent to 40 per 
cent. of coal... ...... ...0.. wae 


105 
Total fuel used..... . .. 15,815 Ibs. 
Consumption per hour .......... ... 219.5 
Incombustible from ash pits .. ..... 64qt 
Incombustible clinkers.... .. . .. 653 
Left in furmaces........ 0.202.000 eee 944 
WOtaks cas. vici okie ws oe, wee 2,238 
Total combustible..... shi ar 


Total refuse equals 14.3 per ceot. of fuel. 


The bituminous coal made no clinkers, and the fires 
were not cleaned during the entire 24 hoursof itsuse. No 
separation of the ashes was made, the total refuse from ash 
pits and grates combined being 510 Ibs. 

The total consumption was: 


Coal... 5.200 Ibe. 
W006) sofia oes Bala deie casa wesaws bow, we 80 °** 
Total in the 24 bours. 5,280 


Consumption per hour, 218.6. 

Ashes equal g.6 per cent. of fuel. 

I regard the above details of firing, etc., as worthy of 
note, from the fact that it is a matter of well founded 
opinion that a very sensible part of the performance of 
fuel depends upon the degree of skill displayed in the 
firing when the best results are obtained. Beyond doubt 
the extraordinary annual performance of the Pawtucket 
pumping engine is partly due to the high state of effi- 
ciency to which the routine firing and other details of man- 
agement have been brought by Chief Engineer Walker’s 
zeal and intelligence. 


GOVERNMENT TESTS OF WOOD. 


UNDER the above head the Southern Lumberman says: 
In compound columns care should be exercised in se- 
lecting the sticks which are to form the column. Of 
course it would be useless to place a poor with a strong 
stick, but it is best to place the good together and the in- 
ferior by themselves. To make the effects of knots in the 
resistance of short posts to compression more apparent, 
some columns, after having been tested and their resist- 
ance determined, were cut up and specimens of shorter 
length taken and tested; the difference in strength was 
very marked, as was to be expected. An oak column 168 
inches long, which yielded at 4,953 pounds per square 
inch, showed in a specimen 52 inches Jong cut therefrom 
8,450 pounds per square inch, and another 7,794 pounds 
per square incu, which then gave way at a knot. Another 
post 164 inches long failed at 3,432 pounds per square 
inch, but a piece 32 inches long was cut from it, which 
gave 6,230 pounds per square inch. A yellow pine post, 
143 inches long, gave a resistance of 4,663 pounds per 
square inch. but a specimen 32 inches long was taken 
from it which had a resistance of 6,230 pounds per square 
inch. Pieces of smaller size could doubtless have been cut 
from each of these which would have shown still greater 
strength, as they might have been obtained more free 
from imperfections of all kinds. Knots of even small 
size, firm and sound, exercise an injurious effect upon 
timber. This was shown 1n a piece of spruce from which 
two samples were cut, one having a uniform, straight 
grain, the other two small knots; the strength of the 
former was II per cent. greater than the latter. When 
we come to determine the resistance of specimens having 
knots to forces of compression at right angles to fibers of 
the wood, we find the resistance much increased, and this 
increase should be taken into account when selections for 
this nurpose are possible. The resistance of specimens 
of a given wood, as compared with others of its kind, is 
generally indicated by its specific gravity, but this does 
not always hold good. In yellow pines, some of those 
rich in turpentine have a high specific gravity, and yet 
are not the strongest. ‘The rapidity of growth will some- 
times give indications of the strength. A rapid growth 
in oak is apt to be accompanied by an increase of strength, 
while the reverse is often true in yellow pine. 
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PROPOSED IMPROVEMENT OF SEWERAGE 
AND PAVING IN DULUTH. 


THE Board of Public Works of Duluth, Minr., some 
months ago invited Rudolph Hering, of New York City, 
and Andrew Rosewater, of Omaha, Neb.. to advise them 
in regard to the extension of their sewerage system, and 
also as to the pavements best adapted for the steep grades 
which are found in that place, and their 1eport has just 
been published. 

Duluth, with a population of over 20,000, is laid out for 
about six miles along the northwestern shore of Lake 
Superior, at its western extremity, but hardly averages a 
mile in width, and rises 500 feet or more in that distance, 
giving street grades in some cases as high aS 32 per cent. 
These unusual conditions render both sewerage and pav- 
ing problems of more than ordinary difficulty. 

In 1883, when the population was about 5,000, and the 
expense Of combined sewers could not be afforded, the 
sewerage of the city was commenced on the separate system 
in accordance with plans furnished by Mr. Hering. The 
aggregate length of sewers constructed to date is about 22 
miles, over three-fourths of which are for foul water removal 
including roof water. ‘Ihe city has now so far developed 
that the underground removal of storm water has, accord- 
ing to the report, become necessary, or at least desirable 
in most cases, and the combined system is therefore 
recommended for certain parts of the city. In other 
places, however, it will be necessary to intercept the 
sewage at the water front and conduct it to a pumping 
station whence it can be forced out some distance into the 
lake while the storm water should be discharged as 
directly as possible, and here the separate system will be 
required. Jt may be a long while before it becomes 
necessary to pump the sewage, but the report states that 
even in the meantime the storm water should be excluded 
from the intercepters to prevent silting, except in the winter 
time, when, by a special device, the slight flow from the 
storm sewers may be thus discharged to prevent accumu- 
lation of ice on the flats at their outlets. 

As the water supply of the city is taken from the lake 
the relative positions of the sewage outfall and the water 
intake become matters of much importance. In the large 
cities on the shores of the great lakes it has been found 
desirable to keep these points from six to ten miles apart, 
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but a less distance is expected to suffice at Duluth, since 
its sewage seems to produce much less foulness in the 
lake than has been observed elsewhere. This is attrib- 
uted to two causes, first the promptness with which, 
owing to the steep grades, the sewage is discharged, 
giving little opportunity for decomposition on its way, and 
reaching the lake comparatively fresh it is largely con- 
sumed as food by fishes, water fowl, etc.. which are said 
to frequent the outfall, and, second, the coldness of the 
water even in summer, which retards decomposition even 


As thé current along shore is usually southwesterly, a 
location is suggested for the water intake about five miles 
northeast of the proposed sewage outfall. 

In proportioning the size of storm sewers to run full it 
is recommended that a flow of two cubic feet of rain water 
per second per acre be allowed for in areas of less than 
two blocks, diminishing to one and a half cubic feet 
for 100 acres, and further gradually diminishing in accord- 
ance with Burkli-Ziegler’s or McMath’s formule. The 


after the sewage is discharged and thus prevents foulness. 
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above is for the closely built up sections; for areas which 
will always remain residential three-fourths of the above 
are considered sufficient, with a still further reduction for 
park areas. As far as can be ascertained, the heaviest 
rainfalls in Duluth do not vary much from those in the 
northern portions of the Eastern and Middle States. 

In view of the steep grades causing a more rapid flow 
it is assumed that one-half of the sewage will flow off in 
six hours instead of eight as is usually estimated. Roof 
water isto be admitted with the sewage to some extent 
even where the separate system is used, and provision is 
to be made for overflow into the storm sewers where nec- 
essary. Not only do the steep grades cause much sand 
ard gravel to be washed into the sewers, but this, in con- 
nection with the high velocity of the flow, has already 
caused the sewers to show some signs of wear. To avoid 
this catch basins are recommended at street corners. 
They are to be of such capacity that the rate of flow 
through them will not exceed two feet per second and 
that the greatest amount of solid matter deposited by a 
single storm will not more than fill them. The accom- 
panying illustration, Fig. 4, shows the construction pro 
posed, in which a fender is placed to check the velocity of 
the inflow, sometimes over 20 feet per second, and a 
small drain leads from the bottom to keep the basin from 
standing full of water and to facilitate cleaning. At the 
upper end of graded avenues it may be found expedient 
to build specially large temporary catch basins of timber 


«#8 
Len, Vit 


¢ My? ty, ip 


54 
av 
(rm 


cent. be allowed, as they are practically useless for 
thoroughfares. If the difference of elevation between 
adjacent intersections would give a greater grade a retain- 
ing wall across the street is suggested, of sufficient height 
to reduce the grades on either side to reasonable limits. 
‘here would be stairs for pedestrians, but no thorough- 
fare for vehicles, which would have to reach the rear 
alleys from the nearest cross street. As a measure of 
economy the width of paving on such intercepted streets 
should be reduced trom 42 to 30 feet with a corresponding 
increase in the width of the sidewalks. 

In the business portions of the city it is recommended 
that wherever the grade exceeds 8 per cent. the curb 
should be broken at the street or property line, otherwise 
to be continuous and uniform between corners. 

Figure 3 shows the arrangement of intersections on 
steep grades. From this it will be seen that at these in- 
tersections the grades are flattened to 3 per cent. for the 
width of the roadway of the intersecting streets, and that 
the grade of the curbs is flattened to 8 per cent. for the 
width of the intersecting sidewalks. Grades of less 
amount on roadway or sidewalk are continuous. The 
elevation of block corners is found by adding together the 
curb elevations at the points facing the block corner, and 
also the sum of the widths of the two sidewalks at the 
corner multiplied by 2% per cent. and dividing the whole 
by 2. This gives an elevation equal to the average 
elevation of the curbs opposite the corner plus an 
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which, when the grading is extended, may be replaced 
by smaller ones of permanent construction. 

To keep out the larger refuse it is advised that the gut- 
ters of the graveled streets be covered by wooden gratings, 
as shown in Fig. 2 and in detail in Fig. 5, which are 
estimated to cost 15 to 25 cents per lineal foot. On steep 
streets not yet paved it is recommended that no crown be 
given, and by thus spreading the water from curb to curb 
its maximum depth and velocity, sometimes sufficient to 
carry stones eight inches in diameter, and consequent 
destructive effect will be much reduced. 

No difficulty is apprehended from lack of ventilation ; 
on the contrary, in winter, it becomes actually necessary 
to check the circulation of air as much as possible to 
prevent freezing in the sewers. Temporary wooden gates 
over the outfalls are recommended for this purpose. 

In the construction of the sewers it is considered neces- 
sary, in order to ensure stability under such high veloci- 
ties of flow, to have the sewers securely anchored into the 
body of the material in which they are laid by a substan- 
tial concrete bedding, with outward projections at suita- 
ble intervals. Inverts of granite slabs roughly hollowed 
or of granite blocks laid in cement are recommended for 
the storm sewers, to resist abrasion by the gravel, etc. 
Concrete sewers if of the best materials and well smoothed 
inside, and with anchor projections outside to prevent 
slipping, are considered suitable for either storm water or 
sewage. Existing sewers of Portland concrete have worn 
well, as have also those of clay pipe bedded in concrete. 
A storm sewer 40 to 48 inches in diameter built of brick 
with solid granite bottom on grades of 71% to 12% per 
cent. has given very good satisfaction. 

In regard to street grades and the proper form for inter- 
sections, it is advised that no grades steeper than 16 per 


average rise of 2% per cent. across the width of the 
sidewalks. 

On very steep grades it is recommended to reduce the 
alley width across sidewalks from 20 to 10 feet, and to 
flatten the sidewalk grade across that width to 10 per 
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cent., so as to make it easier for vehicles to enter the 
alley, providing steps, if necessary, on either side to come 
again to the uniform grade of the street. 

[n considering the question of paving on steep grades 
much stress is laid on the importance of securing a good 
foundation for the wearing surface, preference being 
given to a concrete of broken stones and gravel in cement 
mortar, next, to a bed of compact layers of broken stone, 
then to gravel and last to sand, which is only suitable on 
the more level roads having a good natural bed. Where 
there is danger that moisture will penetrate the road-bed 
a line of blind drains is recommended laid below the 
curb and discharging into the corner inlets; while to 
keep the foundations from sliding on steep grades trans- 
verse bars or ribs of concrete, at suitable intervals, ex- 
tending 6 to 12 inches into the soil are advised. 

For ordinary grades the following pavements are recom- 
mended: For ro per cent. or less, rectangular stone 
blocks with sand joints on concrete or broken stone 
foundation, costing $2 75 to $3.25 per square yard ; for 
6 per cent. or less, best paving brick laid on concrete, at 
$2.25 to $2.75 per square yard; ordinary round cedar 
blocks on concrete at $1.80 to $2 per square yard, or on 
broken stone and boards at $1.50 to $1.60 ; or rectangular 
pine blocks on concrete foundation at $2.25 to $2.40, 
and for less than 4 per cent. sheet asphaltum laid on 
concrete at $2.25 to $3 per square yard if maintained for 
five years, or $3 to $3.50 if maintained for ten years. 

Macadam and Telford pavements are not recommended 
unless their upper layer is treated with coal tar, when it 
is believed that they may answer well for temporary pave- 
ments up to 16 per cent. 

The pavements recommended for very steep grades are 
shown in Fig. 5. ‘hey are, first, for grades exceeding 
IO per cent., rectangular stone blocks from 3% to 4 inches 
in width and chamfered on the upper edges to give a 
fcothold for the horses, estimated to cost on a broken 
stone foundation $2.75 to $3.25 per square yard, and on 
concrete $3 to $3.50, next, kidney or cobblestones of nearly 
equal size, not exceeding 3 inches in width, set in cement 
mortar on concrete foundation to cost $2 to $2.50 per 
square yard; and for grades exceeding 6 per cent. best 
paving brick of special form on concrete foundations at 
$2.50 to $3 or round cedar blocks 4 or 5 inches diameter 
chainfered to 3 inches at top, laid on concrete at $2 to 


| $2.25 per square yard, or rectangular pine blocks either 


chamfered as shown in the drawing or plain 3 to 313 
inches wide, and set with I or 14-inch joints on concrete 
at a cost of $2.40 to $2.60 per square yard. 


The pavements are recommended in the order named, 
and it is advised that the kidney, the brick and the cedar 
block pavements be tested by laying a block of each on 
some of the steeper avenues. 


STATISTICS collected on the water-works at Greenville, 
Mich., by G. 5. Williams, show that it actually cost less 
to buy and put ina 6-inch pipe to reach one block with 
a hydrant at the end of it, than 1t would to buy 24-inch 
to reach the same block with a nozzle at the end 
of it. 
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AT SHER SHAH, INDIA. 


THE bridge over the Chenab at Sher Shah, India, con- 
sists of 17 through spans of steel whipple trusses, 212 feet 
6 inches between pier centers. The trusses are 20.6 feet 
deep, and the weight is about 220 tons perspan. The 
bridge was built in 1888 and 1889, and was tested by trial 
loads in January, 18q0. 

The deflection tests were taken with two Kandahar Re- 
serve (L. L.) engines, and a train weighing .85 tons per 
foot. The maximum deflection was 19, inches, of which 
ye Temains as permanent set. The maximum oscillation 
with the above train at between 25 and 30 miles an hour 
was # inch for the top and 7 inch for the bottom booms. 
The test diagrams are remarkably uniform and vary but 
little from the above maxima. One span tested for oscil- 
lation by running a crowd of men over it gave a deflec- 
tion of and sway of 4 inch on the cards. 
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STANDING LOADS 


With two L. class engines and tenders weighing 134 tons 
in all, hauling a train that weighs .873 tons per foot run, 
the maximum live load on any one cross girder is 21 
tons; seven other cross girders carry an average live load 
of 15 tons each, and the rest of the train averages 9 tons 
per cross girder. The average uniform dead load is 11 
tons per bay, and the maximum effects of the live loads 
above described approximate very close to those of a 
uniform distributed live load of 13 tons per bay, or 
260 tons per span, and the maximum stresses on the main 
trusses are 6.5 tons in tension, and 6 tons in compression 
when a wind stress of 21 pounds per square foot is added 
to the loads stipulated above. A pressure of 21 pounds 
per foot is considered the highest under which traffic can 
ever be carried on. The wind bracing of the floor and 
the lateral connection of the top booms is effected through 


THE ENGINEERING AND 


the cross girders—which are braced to the booms by hori- 
zontal gusset plates, and there are no horizontal diagonals 
whatever. The wind pressure on top booms is trans- 
mitted to the floor through the verticals. : 

The accompanying diagrams shows the deflection cards 
(natural vertical scale) taken at the 15th, 16th and r7th 
spans. 

The facts given above are from an article in /ndian 
Engineering, aod the diagram is reproduced from the 
same publication. 


DYNAMITE IN THE WET FOUNDATIONS OF 
THE LYONS FORTIFICATIONS.,* 


A BRIEF reference to this subject was made on page 685, 
Vol. XVI. The description here given from a different 
source will, it is believed, prove suggestive when similar 
or varying conditions are met with elsewhere. 

Between the Rhone and the Marseilles line in France, 
the wall of the new Lyons fortifications traverses alluvial 
lands continually overflowed by the river. The soil is 
composed of fine clayey sand, very permeable and black- 
ened by infiltrations of water charged with organic 
matter. Below this clayey bed, extending to an unknown 
depth, is a layer of round Rhone pebbles, the upper sur- 
face of which is in a practically horizontal plane and is 
covered to a depth of about 6% feet by a sheet of water 
which dilutes the clay to a glutinous mud, very difficult 
to remove with a shovel. 

For a proper foundation of the foot wall it was neces- 
Sary to reach the gravel bed at a mean distance of about 
634 feet below the bottom of the trench. 

In a 656 foot section of the foundation that was built 
by dredging in a closed coffer dam, where the mean depth 
of excavation was only 2.6 feet, the work took 80 days 
and cost about 12,000 francs. The principal difficulty 
was due to the fineness of the clay, which entered with the 
water through the cracks in the sheeting and refilled the 
excavation as fast as it could be made. It was, therefore, 
apparent that the method employed, suitable only for 
limited depths, would be impracticable for the remaining 
426 feet, where the grayel was at a depth of from 5 to 7,25 
feet. 

To avoid long and costly operations it was deter- 
mined to build the foundation on concrete arches, the 
supporting pillars of which should be founded by the 
dynamite method already used in dry Soils, and the first 
pits were made in a simple and primitive manner to de- 
termine the practicability of the method. Experience 
justified the expectations, and showed that a nest of dyna- 
mite cartridge exploded in the midst of clayey mud 
with the following effect: 

First.—To make smooth, walled pits, cylindrical, or 
slightly conical, truncated, which, for a 100-gramme nest 
of cartridges, attained a diameter of 31 to 5 feet. and a 
depth equal to the length of the cartridges, diminished 
about 15 per cent. by the earth falling back into the pit 
after the explosion. 

Second.—To compress the clay so that the walls of the 
pit remained vertical and hold together long enough 
after the explosion to permit the entrance of laborers to 
clean it out. 

Third.—To force the water in the clay to such a dis- 
tance that it could not return for half an hour after the 
explosion. 

From these results the following problems were solved: 

First.—Yo find an easy, rapid process of making a 
hole to receive the cartridges. 

S:cond.—To calculate the distance within which it 
would be unsafe to leave tools and platforms during the 
explosions. 

Lhird.—After the explosions, to rapidly prepare a sup- 
port for the walls of the pit, so as to permit work in the 
interior. 

Fourth.—Yo clean out the earth which falls back after 
an explosion, and carry the bottom of the pit to the solid 
ground by hand work. 

Fifth.—TYo place concrete in the excavations. 

These problems were solved and the work conducted 
as follows: The cartridge holes were made by a special 
mine auger, consisting of a pointed iron cylinder 2 feet 
g inches in diameter, with tempered steel blades attached 
for about 8 inches from its extremity. This tube was 
fixed to tubular lengthening bars about 13 inches in 
diameter and 3 feet 3 inches long, connected by sleeves. 


* Translated from an article by M. Bonnefont, published .o the 
Revue du Genie and reprinted in the Revue [ndustrielle. 
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Borings to the gravel bed were made in two or three 
minutes by four men, who withdrew the auger and in- 
serted cartridges in the hole. The cartridges contained 
100 grammes each of dynamite and were attached, about 
5 inches apart, to a wooden rod. Materials and tools 
were removed about 16 feet before the explosion. ‘lhe 
explosion produced very little spoil, the effect of the 
dynamite being to compress the circumference of the bor. 
ing without detaching any material from it. At the top 
of the hole only, the resistance being less, the earth was 
torn off, thrown upwards, and portions of it fell back into 
the pit. This action produced a cylindro-conical hole, 
about 15 per cent. of the total depth of which was filled 
by the loose earth which fell back. The mean diameter 
of the pits was about 3 feet 7 inches. 

Immediately after the explosion two men placed in the 
pit a cylindrical drum about 4 feet 6 inches long, 3 feet 7 
inches in diameter, made of %-inch sheet iron, furnished 
with holes in the upper part to receive the withdrawing 
handles. This drum was sunk and put in place by blows 
from an iron ram, and a man descended into the interior 
and. rapidly removed the bed of mud above the gravel, 
two other men forcing the drum further down, while a 
fourth laborer removed the spoil from the top of the pit. 
The interior labor, slow on account of the consistency of 
the mud, only occupied about half an hour, during which 
time the water, forced back by the explosion to a consid- 
erable distance in the earth and there retained by the 
compression of the walls, did not interfere with the work. 
It did not even appear until the gravel bed was pierced, 
when a jet was produced that by its violence scon stopped 
the excavating; but by this time the gravel was laid bare, 
or if a little mud remained above it the amount was insig- 
nificant, and it could be removed by rapidly pumping out 
the water, which held it in suspension. 

When the depth of the pit exceeded 5 feet the top was 
enlarged enough to prevent caving in, and the same 
length of drum used in the bottom In such case, after 
the drum was removed and the concrete had set, it was 
necessary to fll in the conical space around the top with 
gravel well consolidated with the adjacent earth. When 
the pits were finished the drums were filled half full of 
concrete, and removed after that had set. 

The removal of the drums was at first difficult on ac- 
count of the friction of the soil and adhesion of the beton, 
and while the concrete was being placed a trestle was put 
over the pit and from it the drum was raised by a three- 
ton tackle in stages of about 20 inches to permit the ad- 
dition of successive layers of concrete. 

The foundation pits were about 20 feet apart, and four 
skilled laborers could bore and fill five of them, each 6% 
feet deep, in ten hours. The construction of the arches. 
although partly in water, was easy. Beton skew backs 
were made on the foundation pillars and connected by a 
concrete arch, laid on a well rammed bed of gravel and 
with gravel filling at the sides to receive any lime filtra- 
tions before the concrete set. Concrete foundations were 
thus made for a wall 427 feet long, 20 feet high and four 
feet wide at the base, with an external batter of 2 feet and 
weighing about 8,530 pounds per foot. Each concrete 


foundation pillar sustained a load of about 84 tons, and 
ten months after being constructed no settlements or 
cracks were visible. 

Although the depth attained by the pits did not exceed 
about 7 feet the results indicate that a depth of 25 feet 
may be reached by this method, this being the limiting 
depth that the boring, the most difficult operation, can be 
effected by four or eight men with a mine auger. The 
sheet-iron drums can be made up to 20 feet in length by 
adding on short sections; beyond this length it is difficult 
to handle them. 

Dynamite, in exploding, exerts a nearly uniform force 
in all directions, whatever the nature of the surrounding 
bodies. ‘Ihis is exemplified by the curious experiment of 
suspending a \-inch sheet-iron plate by a fine thread 
and exploding a 50-gramme cartridge upon it. A hole 
will be pierced through the plate without breaking the 
thread, or causing more than a slight oscillation of the 

late. 

. The action of dynamite is twofold ; a force due to the 
decomposition and violent separation of the elements of 
the nitro-glycerine, and the explosion of gas formed by new 
compounds. ‘The first effect is the most important, and 
is the chief factor in making the pits; the second explo- 
sion tears the surface of the pits, especially near the top, 
and throws the material out vertically to fall back into 
the hole. 

Exact calculations by M. Bonnefozt have shown that 
the dynamite foundations of a mean depth of 50 feet cost 
16.87 francs per meter (about $1.05 per lineal foot), as 
compared with cost, under the parallel conditions, of 
65.4 francs per meter, when cofferdams and dredging 
were used. 
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A NEW METHOD OF CLEANING RESERVOIRS. 


In THE ENGINEERING AND BUILDING RECORD of June 
14. a brief reference was made to the arrangement which 
will be adopted to clear the reservoir at Denver, Col., 
from sediment in case of necessity. The bottom of the 
reservoir, as there stated, will be made to form several 
large pockets at the lowest points in which will be located 
blow-off valves through which water and any sediment 
which may have collected may be discharged to any con- 
yenient point. 

The general arrangement of these pockets and valves is 
shown in the accompanying illustration, prepared from a 
photograph of one of the seven reservoirs at Florence, 
Neb., which supply water to the city of Omaha. The 
photograph and data were kindly furnished by Mr. W. A. 
Underwood, of the American Water-Works Company of 
New York, who in this instance, as well as in the case of 
Denver, carried out the work. 

The formation of the pockets in the bed of the reser- 
voir is clearly shown in the illustration and requires no 
explanation. The blow-off valves are of the disk pattern 
and are operated from small hydraulic cylinders arranged 
in the manner shown, the valve stems in each case being 
continuations of the piston rods worked from the cylin- 
ders. Water under pressure is supplied underneath the 
pistons by the pipes shown running along the reservoir 
bed, and the cylinders and pistons are so proportioned for 
the available pressure that when the water is admitted the 
total pressure under the pistons is sufficient to raise the 
blow-off valves from their seats and allow the escape of 
water and mud from the reservoir. From each blow-off 
valve opening a 24-inch pipe runs down vertically 15 feet, 
connecting with the main discharge pipe. The arrange- 
ment, itis understood, has been found to work in an alto- 
gether satisfactory manner. Where the entire contents 
of a reservoir are blown off in this way any remaining 
sludge may be washed off with a jet from a hose. 

This hydraulic valve arrangement, according to Mr. 
Underwood, is in some places used by them on different 
points on delivery mains for shutting off the water supply 
when necessary, water under pressure in such a case be- 
ing admitted to the top of the cylinder. Ordinary gate 
valves are in such cases employed, the advantages claimed 
being rapidity of closing and freedom from the danger of 
twisting the valve stems, incurred by lack of caution on 


the part of the men in working the shut-off valves in the 
ordinary way, there being generally a tendency to give 
the valve stem an extra, though uanecessary, turn, to 
make sure that a valve is tightly closed. With the hy- 
draulic cylinder attachment the valve is closed by direct 
pressure, there being no turning of the valve stem, and 
the water to work the appliance may be taken directly 
from the delivery main at a point in front of the shut-off 
valve, the supply to the cylinder being controlled by a 
cock. Each hydraulic cylinder, it will be understood, is 
provided with proper discharge openings at top and bot- 
tom for the water after it has performed its work in open- 
ing or closing a valve. 


BOOK NOTICES. 


Tue Evectrric Raitway or To-Day; by H. B. Prindle; 56 pages; 
published by E. B. Stillings & Co., Boston, Mass.; price socents. 


The author explains in the preface that his aim has 
been to describe the electric railroad system in such 
language that the reader, who is unfamiliar with technical 
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terms, can readily understand the construction of the 
apparatus, and the functions of the various appliances 
used in the electrical propulsion of street cars. To this 
there is little to be added. The little book is eminently 


of a popular science character, but will, nevertheless, prove 
of interest to the engineering student also, giving, as it 
does, a brief, though necessarily incomplete, resumé of 
the subject. Several forms of dynamo and electric motor 
are shown, and illustrations are given of the customary 
forms of overhead construction. The storage battery 
system, however, comes in for but slight consideration, 
and might have been dealt with more fully to advantage. 


RerortT OF THE BoaRD OF WaTEeR COMMISSIONERS OF THE TOWN 
or Neepuam, Mass., on Water Supp.y; May, 1890 


On November 7, 1889, the town of Needham, Mass., 
voted to supply itself with water, and a board of water 
commissioners was elected. In the report just issued an 
account is given of what was done, with the view of con- 
tracting with one of several adjacent towns for a water 
supply, and the reasons are given for the conclusion to 
recommend an independent system of supply. The re- 
port of Louis E. Hawes, whose services as Engineer of 


the Water Board were secured, takes up the greater part 
of the pamphlet. Mr. Hawes in this report refers at 
length to the surveys and investigations made by him for 
the purpose of ascertaining a suitable source of supply, 
and submits a design for a proposed system of distribu- 
tion and fire protection, together with estimate of cost 
and other details. 


NEW PUMPING STATION AT BERCY, PARIS.* 


THE present notice deals with the pumping station 
from which the Montmartre reservoirs are supplied. ‘lhe 
water is taken from the Seine by means of twa syphons of 
cast-iron, which deliver it at the pumping station in wells 
whose floor is 13 feet 14% inches below the normal river 
level. Proyision is made for emptying and cleaning the 
syphons, and, by means of small! pipes connecting the 
highest points of them to the pump barrels, all accumula- 
tion of air is prevented. The water is raised from these 
wells by vertical pumps to cisterns about the level of the 
highest floods of the Seine, and from these cisterns the 
horizontal pressure pumps are supplied. The head of 
water with mean river level is 184 feet in all. The 
capacity of the pumps in ordinary working is over r1,000,- 
000 gallons per day. There are four sets of pumps, one 
vertical and one horizontal forming a set driven by one 
engine. Each engine is of 150 horse-power effective, and 
is of the Wheelock type with plane balanced sides. Each 
can act independently of or in combination with any 
other. The steam cylinder is of 31% inches diameter. 
the hovizontal plunger 16% inches, the vertical piston 
39% inches. The steam piston and horizontal plunger 
have a common stroke of 63 inches. The number of 
revolutions is 224% per minute. The site being made on 
ground overlying peaty mud, the foundations were piled 
and a masonry floor 3 feet 3 inches thick laid over the 
whole site, in which the pile heads were buried. There 
are eight water tube boilers in four groups of two each, 
The tubes are 4% inches in diameter and 15 feet long, 
with heating surface of 1,076 square feet, and grate 5 feet 
5 inches by 4 feet 2 inches. The boilers work at 5&5 
pounds, and cap supply each 4,000 pounds of steam per 
hour. Six will supply the engines, leaving two for clean- 
ing and repairs. 

There are two pressure mains, each 23% inches in 
diameter and about 3% miles in length. The cost of the 
works, not including land, was £36,000, or £60 per horse- 
power measured by water raised. The works were com- 
menced in July, 1887, and the first engines started in 
May, 1889. 


* A paper by R. Andrain Le Génie Cretl, abstracted in Excerpt 
Minutes of Proceedings of the Institution of Civil Engineers. 
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Correspondence. 


Communications giving information or opinions on Matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will sugpest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


REPAIRS TO MACADAM ROADS. 


Essex County ENGINEER’S OFFICE, 
NEWARK, N. J., June 20, 1890. 
Te the Editor of THE ENGINEERING AND Bui_pinc RecorpD: 


Sir: In the diffusion of valuable information on the 
road question by your paper there are one or two points 
on which I am at variance with the accepted methods in 
the way of road repairs, and on which it would seem 
proper to make a few remarks based on practical experi- 
ence. The divergence is mainly on three points : 

First.—I do not patch. 

Second.—t do not use steam rollers. 

Third.—I do not use screenings. 

First.—On the advisability of patching. All treatises, 
books and articles written on roads lay it down as a 
fundamental principle that on the proper and systematic 
repair of roads a force of men should be continually kept 
at work patching up, filling holes and repairing bad 
spots in the roads. In my practice I have avoided this 
as much as possible. In the first place it is desirable to 
build your road at first so that it may wear down uni- 
formly. If this is done patching is unnecessary, and 
when the road wants repairing or renewing, as undoubt- 
edly it will, make the repairs in stretches of a mile or two 
miles at atime. If these repairs or renewals are thorough 
the process can be renewed at proper intervals, ad infin. 
To quote an old saying, a patch on the clothes is pre- 
meditated property, so patching roads is premeditated 
negligence or ignorance. Of course to achieve such a 
non-patching result proper care must be taken in the 
first construction, and still greater care in the subsequent 
renewals. 

Second.— As to the use of steam rollers. The only real 
argument to be used in favor of a steam roller is that it is 
more economical to move a roller of 15 to 20 tons weight 
by steam than by horse power. This I freely grant, but 
at this point all comparisons cease. 1 think better results 
can be gained by running a horse roller over a stretch of 
newly-laid stone, weighing (wo tons, 15 times, than from 
a 15-ton roller twice, the hauling in these cases being the 
same, the constant trituration, if [ may so call it, being 
of far more efficacy than the dead weight occasionally ap- 
plied. The great objection to steam rollers is that they 
make a practical embargo on all travel during their use, 
and, while in the construction of new roads this may net 
be objectionable, in the repairs of roads it is, in the lan- 
guage of the vernacular, a tremendous nuisance. In ad- 
dition to this the concentrated load of 300 pounds per 
square foot, which a steam roller occasions, is very trying 
and somewhat destructive to bridges, culverts and pipes, 
which of necessity must exist on Jong stretches of road. 

Third.— As to screenings. While not condemning ab- 
solutely the use of such material, I consider it a luxury 
and not consistent with the economical maintenance of 
roads. If placed on a road in dry weather with heavy 
travel it lasts from four to six weeks and is then son est. 
In criticising these points it will probably be in order for 
me to state what substitutes I use in their place, and to do 
this I will briefly state the practice of road repairs as 
crystalized by my experience. In Essex County we have 
about 40 miles of county roads. These roads are arterial, 
being the main conduits of travel for a population of 
250,000 people, excepting the pure intermural travel of 
the city of Newark. ‘lo keep these in repair the sum of 
$25,000 is annually appropriated; cf this amount about 
$17,500 is spent .in repairs of the pavement, the rest 
for gutters and sidewalks. This would place the cost of 
repairs of pavement at about $450 per mile, or nearly 4 
cents per square yard, the pavements being 20 feet wide. 

The practical working of the repair system 1s as follows: 
In the spring of the year bids are received from responsi- 
ble, experienced men, for teams, carts and men per day, 
aud the work is given out to these parties, and they are 
assigned to the different avenues. 

Bids are also received for broken stone, 14% inches in 
diameter, per long ton, delivered and dumped at the re- 
quired spot on the avenue. These prices are for the 
year. ‘Ihe stone is delivered, the weigh bill punched, 
and the bill paid on the evidence of the punched weigh 
bill. When the stone is deposited the spreader spreads 
it uniformly along the surface of the road. One of the 
secrets of success in repairs depends on the ability of the 
spreader. He is like the poet, sascitur non fil. You may 
try a bundred men and only find one spreader, and when 
you find him, keep him. When the stone is spread it is 
rolled with a 2-ton horse roller, until the surface is fairly 
smooth. Then a coating or packing of Joam or clay is 
put on, of a thickness of about }# inch to 1 inch This 
is then rolled for, say half a day, with the same roller, 
and the general travel allowed immediately to come upon 
it. The result is at first ruts and unevenness, but with 
careful watching and rolling, interspersed with occasional 
hand leveling, the surface, in about three days, will have 
come down to the desired uniformity and is then left to 
its fate. Occasionally, in very dry weather, more pack- 
ing will have to be put on, or in very wet weather, more 
rolling and leveling will have to be done, but the whole 
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manner of treatment has to be arranged according to the 
conditions of weather present and prospective and the 
class of travel coming on theroad. Nocast-iron rule can 
be observed, and successful results are only attained by 
good judgment and experience. 

The only location whereon screenings are used is on the 
heavy grades down the mountains. It has been found that 
during the windy weather in the month of May, some 
protection has to be placed on the roads to keep them 
from breaking, so on the mountain slopes we place a layer 
of screenings, and on the rest of the roads, if their symp- 
toms are bad, we sprinkle a light coat of loam to tide 
them over the dry, windy weather. ‘This sprinkling of 
loam costs about $30 a mile, and I find it is impossible to 
get along without it and have good results. The coat of 
screening costs from $300 to $400; about as much as the 
average cost of renewals. 

There are two points of special import that I wish to 
allude to, and that is for good, sound, economical results, 
broken stone of the size of 1% inch is proper, and also 
that the Orange Mountain trap has better qualities for 
road making than any of the Bergen Hill or Palisade 
traps. ThisI do not state from prejudice, but from long 
experience in both kinds. 

Feeling somewhat lonely in my experience on road re- 
pairs I have made occasional trips to New York City to 
observe their practice there, and after the observations I 
see no need to change my views. In the repairs of St. 
Nicholas Avenue I was much struck with the modus oper- 
andt. First a block of one-half the street is fenced off, 
into which the steam roller is corraled. Then two police- 
men are detailed to care for the fretful horses stirred up 
by the snorting and puffing of the steam, and occasionally 
a mounted policeman is detailed to help the others, and 
the roller puffs up and down its isolated block scrunching 
stone of sizes as big as your fist to that of a hickory nut, 
to a uniform surface and on top of which is spread a coat- 
ing of screenings thick enoughtostandalone. The whole 
process seemed to me barbarous and extravagant and cer- 
tainly nothing that could be advantageously copied by 
any other community. 

I then visited the Boulevard and found its condition 
hardly upto par. Humps and hollows existed in pleni- 
tude, and it was far from being a model road. So I re- 
turned to Jersey, feeling that even if isolated and at vari- 
ance sufficient inducement had not yet been offered for 
me to mingle with the large army of road patchers. 

JAMES OWEN. 


[Discussions on practice and experience in road build- 
ing and maintenance are always welcome in these col- 
umns, and we invite our readers to discuss the points 
made by Mr. Owen. Meanwhile we would say that from 
our experience the effect of the presence of a steam roller 
on horses is rather over-stated in Mr. Owen’s communi- 
cation. Horses get used to them as they do to other 
objects that, when strange, frighten them. ] 


Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as-should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper asa 
communication to the Publishing Department. + Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, so that it may be promptly sent to 
the Editor. 


AUTOMATIC REGULATING VALVE FOR 
WATER MAINS. 


‘* INQUIRER,” St. Johns, N. Y., writes: ‘‘ Ina recent 
number of Lnpincering there is a brief reference to an 
automatic regulating valve to be used on water mains to 
reduce or regulate the pressure. It is the invention of an 
engineer, Mr. William Key. It is described as being 
worked in such a way that the pressure can be reduced to 
any desired extent, but in the event of a fire breaking out 
the pressure can immediately be raised to its full normal 
extent. Such a valve would doubtless be very useful in 
many cities. Could you kindly inform me if it has been 
adopted anywhere, and has it been a practical success ?”’ 


[In the copy of Engineering referred to, for January 
31, 1890, no descriptive particulars of the valve are given, 
and we are not acquainted with its character. Regulating 
valves of various kinds, enabling the pressure in a pipe 
system to be quickly increased to any reasonable figure 
desired, are in current use, and, so far as we are aware, 
have practically demonstrated their value in fire-pipe sys- 
tems. The reduction of pressure, to which our corres- 
pondent refers, is very probably effected by throttling the 
sapply, the valve being opened wide when full pressure is 
wanted. Weshould be pleased to hear from any one 
who may know of the particular valve in question ] 
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VENTILATING MANHOLES WITH CHARCOAL 
POCKET. 


EDWARD MOHwuN, of Vancouver, B. C., writes: ‘‘JIn 
your issue of the 31st of May, page 411, is an article, 
descriptive, as I understand it, of what is claimed to be 
a new design for the ventilation of sewer manholes. 

The use of charcoal in a precisely similar manner to 
that explained in your paper is referred to, with explana- 
tory drawings, on page 12 of Sir Robert Rawlinson’s 
‘Suggestions,’ revised and published in 1878. 

I am not quite certain, speaking from memory, but 
think it is to Mr. Baldwin Latham that we are indebted 
for the spiral charcoal tray to be placed in manholes or 
ventilators for the attainment of the same object.” 


[We were aware that this idea of ventilating manholes 
was not new, but we believe the details of the device 
shown were of sufficient novelty to be noticed in our 
Novelty Column. ] 


OBSERVATIONS AND EXPERIENCES OF 
SUBSOIL WATERS.* 


THESE observations were made in continuation of pre- 
vious observations on the Bilin chalybeate springs, with a 
view to a knowledge of the nature of subsoil waters 
generally. Such waters, it is stated, are met with not 
only as underground lakes, but as running streams, which 
follow generally the laws applicable to all rivers and 
streams—the conditions being, however, in some respects 
distorted or modified, especially as regards frictional re- 
sistance and velocity. For although 6% to 1o feet per 
second may not be regarded as an unusual velocity for 
rivers, it might take underground streams an hour to 
travel over the same distance, thus showing a velocity 
3,600 times less; yet, on the other hand, subsoil waters 
are sometimes met with having a fall of 1 in 20, or 1 in 
16—that is, considerably greater than that of rivers in 
general. And again, as regards backwaters, and the 
heading-up due to banks or weirs, these subsoil streams 
are subject to the same laws as rivers; but the most in- 
teresting property of subsoil waters in general is that 
there is no chemical homogeneity in them; the waters 
consisting, in fact, of separate filaments of different 
chemical composition due to outside influences. In this 
respect, however, similar results are to be observed in 
large rivers ; for example, the flow of the river Inn into 
the Danube affects the character of the latter river for 
many miles; and the Moldau at Prague is another promi- 
nent instance, for the water of this river, at different 
points, is of different chemical composition, that along 
the right bank being much softer than that along the left 
bank, and the upper layers of water softer than those 
deeper down, Under the author’s surperintendence a 
boring was made at Bilin through diluvium, chalk and 
gneiss down to a depth of 426 feet, when an abundance 
of good mineral water was Obtained, the yield increasing 
with the depth. ‘The rise of the water in the bore shaft 
was measured automatically, and its curve graphically 
shown—the time giving the abscissa, and the rise during 
that time the ordinate. This curve was a regular para- 
bola, showing that the rise was uniform, and not affected 
by feeders under different pressures ; between 380 and 
426 feet of depth the curve was stationary, showing that 
no new springs had been met with. Wishing to tap this 
chalybeate spring, and to lead it to the sloping ground 
surface, a tunnel was being driven in the chalk towards 
the bore shaft, when fresh water was struck of a different 
chemical composition to the Bilin mineral water, and it 
was at the same time observed that the surface of the 
water in the bore shaft was steadily sinking, showing 
clearly a connection between the chalybeate water deep 
down in the gneiss and the subscil stream in the chalk, 
flowing at a depth of only 15 to 20 feet below the ground 
surface, and also explaining why other wells that had 
been sunk above the trial boring showed different water 
levels. The results of the author’s observations and ex- 
periences of subsoil waters generally led him to consider 
the question of the water supply of Prague, which is now 
very deficient, being restricted to house wells and the 
filtered water of the Moldau. A project has been under 
consideration for years past, and trial borings have been 
made, and the water levels in each well observed ; these 
have shown a very great difference in the degrees of hard- 
ness of the water, though all the borings were apparently 
made in a connected subsoil area; and further experi- 
ments proved that the water at the left bank of the sub- 
soil stream was considerably harder than towards the 
center. This hard water, it was thought, might be due 
to the supply coming through chalk strata, and the vary- 
ing degree of hardness owing to the deposit of carbonate 
of lime in passage through the earth ; but it is stated that 
the amount of hard water met with is entirely dispropor- 
tionate to the amount of rainfall in the particular locality, 
and that the subsoil streams at Prague lie deep down in 
the earth, and are of different chemical composition. 
These considerations, it is stated, did not furnish much 
light on the question of deep boring at Teplitz, where 
there are subsoil warm springs, of volcanic origin, ex- 
tending over a large and deep lying subsoil area, and 
where deep boring is of advantage, but the observations 
on the Bilin chalybeate springs prove that subsoil waters 
really play an important role in the province of medicinal 
waters, which has been hitherto ascribed to volcanic origin. 


* A paper by Prof. F. Steiner in Wochenschri/t des dsterreichis- 
chen Ingentenr und Architecten-Vereines, abstracted in Excerpt 
Proceedings of the Institution of Civil Engineers, 
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CONVENTION 
TION OF MASTER PLUMBERs. 


OF THE NATIONAL ASSOCIA- 


(From our Special Correspondent.) 
DENVER, COL., June Ig. 


TUESDAY'S SESSION, 

THE National Association of Master Plumbers of the 
United States opened its eighth annual convention in the 
Chamber of Commerce here at 2 o’clock Pp. M. Tuesday, 
June 17. President Hannan called the convention to 
order, and addresses of welcome were made by M. A. 
Dolan, President of the Denver Association of Plumbers, 
and Wolfe Londoner, Mayor of the city. 

President Hannan responded in a few words, and an- 
nounced that the first business in order was the appoint- 
ment of a committee on credentials. 

On motion of William Ilarkness, Jr., of Philadelphia, 
the chair appointed as such committee, William Hark- 
ness, Jr., of Philadelphia, James Foley, of Kansas, and 
Dan Shannon, of Boston, who, with Secretary Green and 
Secretary Sheehan, should examine and report on the 
credentials of the delegates. 

The Secretary read the following telegram : 


NORFOLK, June 17, 1890. 
Virginia sends greeting, invokes harmony and much 
pleasure to all, ladies included. W. E. Foster. 


After the reading of this telegram the convention took 
a recess to witness the operations of the Denver Fire 
Depart ment. 

On reassembling the Committee on Credentials sub- 
mitted the following report : 


Your Committee on Credentials present the following 
as their report: Number of States represented, 19; num- 
ber of cities represented, 37; number of delegates as per 
credentials, 180; and we herewith attach a list of dele- 
gates. Respectfully submitted. 

WILLIAM HARKNESS, Jr., Chairman. 
JAMES FOLEY. 
DANII. SHANNON, 


Baltimore, Md.—P. T. Barry, James Healy, William Drusnett, 
John Trasnor, W. W. Rowles, Joseph C. Mitchell. 

Boston, Mass.—I. J. Tute, William Lamb, Daniel G. Finnerty, 
Daniel Shannon, W. H. French, Henry W. Toombs, D. A. Hogan, 
Joseph H. Bagley, David Smith, J. F. Cronin, W. H. Mitchell, 
William McKenna. 

Bridgeport, Cono.—H. B. Middlebrooks, Alfred Hopkias, L. H. 
Mills. 

Brooklyn, N. Y.—George B. J.ewis, William Fallon, George Cum- 
mings, H. H. Noble, T. W. Kelly, M. J. Lyons, Thomas Hudson, 
William J. Fitzpatrick, Theodore Radcliffe, John J. Keenan, Paul 
Ayres, 

Buffalo, N. Y.—L. P. Beyer, Charles Geiger, Fred. Yuhl, C. H. 
Carey, Jacob Mensch. 

Burlington, lowa.—Heary Ewinger. 

Chicago, Ill.—H. Watt, R. Griffith, D. Whiteford, J. H. De 
Veney, M. H. Reilly, C. J. Herbert, H. J. Kilrain, William Bow- 
den, J. H. Roche, J. R. Alcock, C. J. Byrnes, C. C. Breyer, D. J. 
Rock, A. Young, I’. F. Gay, J. J. Hamblin, J. G. Weber. 

Cincinnati, O.—John A. Douglas, W. F. Wagner, Ricbard Murphy. 

Cleveland, O.—C. C. Dewstoe, W. A. Kelley, J. Schneeberger. 

Colorado Springs, Col.—E. S. Bunstead. 

Columbus, O.—X. A. Futerer, C. A. Klie. 

Decator, Ill.—Phbilip Mueller. 

Des Moines, lowa.— Joseph Laing, Joho Burnside. 

Duluth, Minn.—W. H. Dwyer. 

Glenwood Springs, Col.— Joseph A. J. Clonden. 

Jndinnapol is, Ind.— Joho $. Farrell, Peter J. Gall. 

Kansas City, Mo.—L. B. Cross, Alexauder Gray, H. B. Farley, 
Dell Guay, R. B. Farley. 

Kansas State Association.—James Foley, S. J. Stewart, Thomas 
Lloyd, C. J. Prescott, R. Wood. 

Lowell, Mass,—Thomas Costillo. 

Leadville, Col.—C. N. Priddy. 

Minneapolis, Minn.—E. C. Couvet, A. W. Scott. 

Milwackee, Wis.—Charles Poleshek, W. E. Goodman, Herman 
Appell. 

Nebraska State Association.—J. H. O'Neill, M. A. Fiee, N. B. 
Hussey. 

New York City.—Joseph A, Macdonald, George D. Scott, J. N. 
Knight, William R. Brockeo, H. G. Gabay, William P. Austin, 
F. Sulhvan, James Gilroy, D. Mackay, Jr., I. J. Toumey, C. 
Fraser, P. J. Cummings, Frank Reynolds, William Young, E. J. 
Brady, W.H. Quick, J. W. O’Brien, D. W. Littell, George B. 
Brown, Philip Smith. 

Philadelphia, Pa.—Joan E. Eyanson, William Harkness, Jr., 
Enoch Rem ck, Wilham W. Wright, W. H. Doyle, F. P. Brown, 
J. J. Weaver, George F. Uber, A. G. Bond, William McCoach. 

Portland, Ore.—l. J. Johnston, J. J. Owens, Alexander Muir- 
head. 

Pueblo, Col.—E. P. Fish, C. Geiser. 
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Pittsburg, Pa.—J. J. Kennedy, B. F. Call, James McGinness, 
Frank McKnight, Leo McShane, Allen McFadden, George Sands. - 

Rochester, N. ¥.—J. H. Howe, William Barr, I W. Ford, W. 
G. Reid. 

Sioux City, Jowa.—D. W. Fitts, John F. Gearen. 

Springfield, Mo.—W. W. Cronin, Harry Cooper. 

Set. Louis, Mo.—F. Abel, J. Sheehan, Joseph Funalty, William 
H. Graham, Joseph . Gallagher, David Roden, Thomas Cantwell, 
Samuel S. Doony, Edward P. Rearden, P. C. Ring, M. J. Ward, 
Joseph A Stedger, William Morris, James A. Lynch. 

St. Paul, Minn.—J. J. Dunnigan, J. P. Adamson, P. W. Hud- 
ner. 

St. Joseph, Mo.—R. F. Connell, M. E. Herbert. 

Syracuse, N. Y.—R. C. Maclure, Edward Jay, Alfred Tilley 

Salt Lake, Utah.—J. J. Farrell, H.C. James. 

Washirgton, D. C.—James Rogan, Edward J. Hannan, George 
A. Green, Joseph Lockhead, George Hutchins. 

Wilmington, Del.—Alfred Gawthrop, Thomas Reilly. 

Davenport, Ilowa.— James Cameron. 

Denver, Col.—N. A. Dolau, W. H. McCarthy, W. F. Brane, 
Daniel F. Frey, W. F. McCarthy, James Shannon. 

Lowell, Mass.— Thomas Costello. 

Bloomington, I1l.—Robert Landen. 

Hornsburg, Pa.—Joho A. Kromer. 


The report of the Committee on Credentials was 
adopted. 

W. H. McCarthy, of Denver, was appointed sergeant- 
at-arms, and Henry G. Gabay, of New York, was ap- 
pointed assistant secretary. 

George Sands, Pittsburg; Henry W. Toombs, Boston, 
and Peter J. Gall, Indianapolis, were appointed auditing 
committee. 

The following communications were read and the secre- 
tary instructed to acknowledge receipt: 

ForT Wayne, IND. 


Sorry I could not attend, but wish you a harmonious 
and successful convention and pleasant time. 
JAMES MADDEN. 


Ciry OF CHICAGO, ) 
HEALTH DEPARTMENT. § 


This is to certify that I have appointed Mr. Andrew 
Young to represent the Health Department of Chicago at 
your convention. SWAIN WICKERSHAM, 

Commissioner of Health. 


‘The convention then adjourned to g o clock Wednesday 
morning. 

In the evening a ball was given at the Chamber of Com- 
merce in honor of the delegates and their ladies. 


WEDNESDAY MORNING SESSION. 

The convention was called to order at 9 o'clock Wednes- 
day morning, and, in the absence of Secretary Green, 
W. H. Mitchell was chosen Secretary pro tem. 

‘Lhe report of the Essay Committee, A. W. Murray, 
Chairman, was read as follows: 


CHICAGO, June 14, 1890. 


‘The accompanying printed report explains the work of 
your Essay Committee, and hoping for the continued 
prosperity of the organization, we beg to subscribe our- 
selves your obedient servants, 

AL"&XANDER W. MURRAY, 
M. L. MANDABLE, 

C. J. BROOKs, 

FRANK E. Run, 

P. J. LOUGHLIN, 


CHICAGO, ILL., February 25, 18go. 


E. J. HANNAN, Esq., /'sest sent of the National Associa- 
tion of Master Plumbers, Washington, D. C. 


Your committee on announcing subjects for essays for 
the Denver convention, beg leave to report as follows : 

1. The exhibition of plumbing materials and workman- 
ship at the World’s Fair in 1892. What method can be 
adopted to make it an attractive feature and of general 
benefit to the plumbing interests. 

2. Electricity in the plumbing trade. (a2) Applications. 
(4) Dangers to workmen from electric wires. 

3. Automatic flusbing apparatus, and their application 
to plumbing fixtures. 

4. Air currents in the interior of a building. (a) Motive 
power causing them. (4) In what manner contaminated. 
(c) ‘Uheir influence on the seals of traps. 

5. The proper system for controlling the water supply 
of buildings in cold climates. 

6. The best system of preventing back-water from sewers 
entering buildings during severe rain storms. 

7. Management of a plumbing establishment. (a2) The 
office. (6) Ihe salesroom. (¢c) ‘Ihe workshop. (d@) Ar- 
rangement of stock. 

8. Water-backs tor heating water. (a) What metal is 
the best for its manufacture. (6) Care necessary to pre- 
vent explosion. (c) Cause of explosions. 

_ g. Inspection of plumbing and house drainage. (a) 
Benefits to householder. (4) Benefits to plumbing inter- 
ests. 

10. Water filters. (a) What is the best for domestic 
use. (4) Quality and kind of filtering material gencrally 
‘used. 

11. Progress of sanitary legislation. (a) Method to 
adopt in obtaining favorable laws from legislative bodies. 
(6) Example of a proper law. 
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12. Traps, and what is known of them as at present 
used in the plumbing trade. 

13. How to promote larger attendance at local associa- 
tion meetings, 

14. The principles of natural philosophy in the sanitary 
appliances of a building. (a) Is there any other business 
where the practical use of these principles is in greater 
demand than in household sanitation ? 

15. Is competition in plumbing to the best interests of 
the householder ? 

All of which is respectfully submitted. 

ALEXANDER W. Murray, 
M. L. MANDABLE, 

C. J. BRooks, 

FRANK E. Run, 

P. J. LOUGHLIN. 


NATIONAL ASSOCIATION OF MASTER 
PLUMBERS OF THE UNITED STATES. 
OFFICE, §17 ELEVENTH STREET., N. W., 

WASHINGTON, D. C. 


To the Master Plumbers of the United States, in affilia- 
tion with the National Association, greeting. 


The Committee on Essays having selected the inclosed 
subject for essays, to be prepared for our coming con- 
vention, which will be held in Denver, Col., June 17, 18 
and Ig next, and believing that it is better that each sub- 
ject be assigned to a local association, we therefore re- 
quest the co-operation of the presidents by the appoint- 
ment of members to write upon the subject assigned to 
their association, selecting the best and having the same 
printed and retained until read before the convention, and 
afterwards distributed. We wish it understood, however, 
that while we assign each subject to a particular associa- 
tion, members of other associations are not debarred from 


writing upon the same subject, but their contributions: 


are invited. 
First—To Chicago Association. 
Second—To New York Association. 
Third—To Buffalo Association. 
Fourth—To Milwaukee Association. 
Fifth—To St. Paul Association. 
Sixth—To St. Louis Association. 
Seventh—To Omaha Association. 
Eighth—To Baltimore Association. 
Ninth—YTo Philadelphia Association. 
Tenth—To Brooklyn Association. 
Eleuenth—To Boston Association. 
Twelfth—To Kansas City Association. 
Thirteenth—To Kansas State Association. 
Fourteenth—To Cincinnati Association. 
Fifte.nth—To Colorado State Association. 
Very truly yours, 
EDWARD J. HANNAN, President. 
GEORGE A. GREEN, Secretary. 


The report of the committee was unanimously adopted. 
The Apprentice Committee submitted the following re- 
port, which, after a spirited debate, was adopted: 


The apprentice question of to-day is one of the most 
important that we have to discuss at our annual conven- 
tions. What the foundation is to the building, what seed 
grain is to the farmer, the apprentice is to the plumbing 
profession. 

The trade has in the past employed boys to learn the 
business without regard to their mechanical ability or 
tastes; the result has been that 50 per cent. of them quit 
work or were laid off in one or two years, being entirely 
unfit for the trade, and only 25 per cent. of the total num- 
ber employed became first-class plumbers. We must put 
better material into our shops in the future if we expect 
to make perfect plumbers. 

A few years ago apprentices in England and other 
European countries were required to serve seven years, 
and then often had to pay for the privilege. When they 
got through they were finished mechanics, if not artists. 
Many of them, coming to this country, could shape any- 
thing out of lead. 

The average time for an apprentice in this country has 
been five years. Very often boys break through their 
obligations and quit work, and proclaim to those who em- 
ploy them that they are journeymen. It does not take 
long to prove their assertion false ; and the result is pro- 
voking and expensive, as it frequently happens that they 
are put on first-class work, which has to be done over. 
And the trade unions allow these men to select the class 
or grade of work for themselves, without any regard to 
their experience or ability, which is a great imposition 
and outrage on the business. We all have this experience 
sooner or later. Boys beco.ne restless as the end of their 
apprenticeship approaches, and often demand wages they 
are not entitled to. They become filled with their own 
importance, and give a great deal of trouble, often ac- 
quiring expensive habits which their limited wages will 
not keep up. 

A case of this kind came up in St. Louis. The boy 
quit work, and, after several weeks’ wandering, found a 
man who wanted a plumber. He hired as a journeyman, 
but after a short trial his employer told him he was not a 
journeyman. The young man acknowledged he was not, 
and admitied the deception. His employer then made 
arrangements to employ him for a year under instructions 
at a small advance over his former wages, and the boy 
went to work for him. His former employer had some 
circulars printed, informing the members of the organiza- 
tion that this boy had not finished his apprenticeship, as 
ayreed, and also referring to an article in the by-laws 
which prohibited any member from employing an appren- 


tice who worked with another member, without his con- 
sent. The young man was laid off, and could not get 
work in any first-class shop in the city. He could go 
back and finish his apprenticeship, buf he got stubborn 
and refused todo so. He tried to get work under: an as- 
sumed name, and did get some work in a few small shops, 
but finally had to leave the city. 

Iie brought suit for $5,000 damages, which was de- 
murred to and the demurrer sustained. Then he amended 
his petition and sued for $2,500, and his employer set up 
a demurrer to that also, and it was sustained. The boy’s 
attorney then took it to the Court of Appeals, where they 
ordered the case to go to trial. 

In the meantime, the judge who sustained the demurrer 
on the two occasions failed to be re-elected and a new 
judge tried the case. Both parties fought the case zeal- 
ously, but there was a good common jury trying the case 
and they gave a verdict against the apprentice and in favor 
of the employer. 

Then the Knights of Labor and other labor organiza- 
tions raised a howl, claiming to have elected the judge, 
and that he had made pledges and promises to them. 
They were furious because the boy lost the case, and were 
going to have a special law passed in Jefferson City pro- 
tecting workingmen, etc. 

The boy’s attorney applied for a new trial; and, after 
two months’ waiting, the judge granted it on the sole 
ground that the verdict was not in accordance with the 
evidence. 

The employer then took a change of venue, declaring 
he could not get justice in that court; that he had fairly 
won the case and it should have gone up to a higher court 
on its merits. .t was assigned to an associate judge of 
the one before whom it had been tried, who was elected 
on the same ticket and indorsed by the labor party. ‘Ibis 
time 10 of the 12 jurors were young men employees, and 
when they were sworn in we knew the case was lost. The 
case was discussed by them for two days and they finally 
brought in a verdict for the boy for a portion of the 
amount claimed. 

The case was appealed. The Court of Appeals con- 
firmed the verdict on the ground that the boy was not in- 
dentured according to the law of the State of Missouri. 
which says that an apprentice must be taken before tne 
Probate Court, accompanied by his parents or guardian 
and two witnesses, and have a notary certify the papers. 
It was proved that five years was the customary time for 
a boy to serve at the business, learning the trade. The 
court ruled that when there was a written law governing 
the case custom could not prevail. ‘Ihe boy had been 
well treated, was paid his wages promptly, and had no 
other ground for complaint but that he was not legally 
apprenticed. 

An effort was made to take the case to the Supreme 
Court on constitutional grounds, but the amount sued for 
limited it tothe Court of Appeals. This was the first 
case Of the kind ever tried in the State of Missouri, and 
it was commented on by the daily press as a case of great 
interest to employer and employee. 

‘The lesson learned is to take no apprea;tice unless 
properly protected by papers. No employer wants to 
educate a boy and then when he is able to do anything 
have him qvit work, often when he needs his services 
most. What our trade wants as apprentices is young 
men about 16 years of age, strong and sound, physically 
and mentally ; boys who are not afraid of work. Read- 
ing, writing and arithmetic is all the education they need, 
with a decided taste for mechanics. If they have not this 
taste or talent all the education in the universe will not 
make mechanics of them. ‘loo much education unfits a 
boy for atrade. It makes him feel that work is degrad- 
ing, and he wants some work that will not soil his hands. 

The trade schools are very popular in New York and 
Philadelphia. In about three months a boy gets his 
diploma, and can make a joint, bend a pipe in all sorts of 
shapes, and solder ends of lead together; all of which 
does not make a finished workmen by a great deal. Ifa 
boy does not work in a shop, in addition to the trade 
school lessons, the result is superficial and is only a 
veneering. ‘lhe promiscuous education of boys, without 
regard to their talents or tastes for mechanical pursuits, 
is pernicious, and often ruinous to the boy’s future. A 
boy whom nature intended for a minister or a merchant 
can never be made a mechanic. 

We are not in favor of short methods of education. 
They are not durable. Nature takes the usual time to 
perform her work, and it is done well. The earth takes 
the same time to perform its revolutions. The sun, the 
stars and the various planets revolve in the.r endless 
orbits, and have done so for thousands and thousands of 
years ; they have no short route over which to travel ; 
they go over the same old beaten path. What would the 
public think if Yale, Harvard and Princeton College were 
to announce that instead of four years’ study, as of old, 
you could get all the degrees in three months, under the 
direction and care of old experienced teachers? ‘The 
people would be astonished and would think it impossible. 
Does our trade school enthusiast think to overcome the 
laws of nature by cramming into a boy's brain in three 
months what it usually takes as many years to accom- 
plish ? We admit that as preliminary training for a boy, 
before going to learn his trade, it is splendid; but of 
itself alone it will do much harm. ‘*A< little learning is 
a dangerous thing.” 

Euclid, the world-renowned mathematician was asked 
by the king to reveal his knowledge to his son, without 
the drudgery and labor of years’ studying to acquire it. 
The king offered him a large sum of money if he would 


comp!y with his request. Euclid said: ‘‘Sire, I would do 
so with pleasure were it not impossible. There is no 
royal road to knowledge. Your son must study and learn 
like all the other boys in your dominion.” 

The same great truth holds good to-day. Look at our 
successful men in their various pursuits. ‘They were poor 
boys, who, by untiring exertions, won fame and fortune. 
Ericsson, Edison, Morse, Carnegie, Fulton and Stephen- 
son—we want a few boys like these in the plumbing 
business to elevate and ennoble it. Andrew Carnegie 
says he began in an ‘office using a broom. All boys should 
begin low and aim high; avoid gambling, drink and other 
bad habits; and an industrious, persevering boy with good 
habits can, and does work his way to the head of his pro- 
fession. 

Your committee recommends the trade schools in con- 
nection with actual work, as an apprenticeship in a plumb- 
ing shop, experience in the shop and technical instruction 
in the training school combined will make a first-class me- 
chanic of a boy, but trade-school instruction alone will 
fail to make a finished mechanic. 

We request every city and town where there is a 
plumbers’ association to establish and maintain a trade 
school in connection with their shops, where their appren- 
tices can be instructed in the science of the trade one or 
two evenings a week, by a committee appointed for that 
purpose, and to establish a reading room in the same 
building, if possible. In this way the trade will be kept 
in its proper channel and diplomas given by veterans in 
the business to finished plumbers only. 


WILLIAM H. GRAHAM, 
AMES A. LYNCH, 
HOMAS CANTWELL, 
. Committee. 


The reports of several State vice-presidents were sub- 
mitted, after which the convention adjourned until 


1.30 P. M. 
WEDNESDAY AFTERNOON SESSION. 


On reassembling in the afternoon the first business was 
the address of President Ilannan, which was as follows: 


Gentlemen: It now becomes my pleasant duty to ren- 
der an account of my stewardship for the past year. Iam 
happy to inform you that a misunderstanding which ex- 
isted between a manufacturer and one of our local associ- 
ations whea I was elected has been investigated by a 
committee of three State vice-presidents appointed by me. 
After receiving their report, which unanimously sustained 
our members, the case was amicably settled. Entire har- 
mony prevails between the better class of manufacturers 
and dealers and the trade. Where there are any viola- 
tions of our protective resolutions they are on the part of 
the small, mean tricksters who are compelled to resort to 
all manner of devices to secure trade. ‘They are engaged 
in an illegitimate pursuit, pretending to be doing a whole- 
sale business while, in reality, they are retailing. I must 
confess that in a great many cases the plumber is to blame, 
for such dealers could not exist long if they depended on 
their illegitimate trade. Names of those so engaged and 
details will be given in executive session. 

It cannot be denied that toa certain extent we have 
continued to carry out the objects for which we organize; 
our special objects being for sanitary, commercial and so- 
cial purposes. ‘lhe States and cities having sanitary laws 
are about equal to the number of associations represented 
here to-day, which is proof that we have attained the ob- 
ject for which we are banded together, as far as the sani- 
tary feature is concerned. The sanitary laws which are 
in effect, as well as the vast improverrent in the class of 
work being done at the present time, have been secured 
through the efforts of ourmembers. 

Need [ say anything about the social feature? The 
banquets, balls, excursions and picnics of the past year. 
which have served to bring our members together, speak 
for themselves. 

We should now turn our attention to the commercial 
feature, for we have not improved financially in propor- 
tion to our advancement in other directions. This is due 
to the fact that in every community unscrupulous men, 
who, without mechanical skill or technical ability, are 
conducting a business and come into competition with re- 
spectable, intelligent members of the craft. They receive 
all the advantages of trade discounts and the benefits of 
organization, although not affliated with any association 
for protective measures. The remedy seems to be found 
in urging the passage of State sanitary laws to prevent 
any but competent persons from engaging in the busi- 
ness. 

Thanks are due Colonel Richard Auchmutty for inau- 
gurating trade schools, for they are doing an excellent 
work throughout the country, and they should continue 
to receive the indorsement of every good and patriotic 
citizen. Educating the young men, technically and prac- 
tically, will solve the question of competency. 

During the year I traveled about 7,800 miles in the in- 
terest of our association. I visited Milwaukee, St. Paul, 
Minneapolis, Sioux City, Omaha, Chicago, New York, 
Albany, Rochester and Buffalo. ‘Ihe increase in mem- 
bership here to day furnish a proof as to whether the time 
and money were well spent. The receptions given and 
the treatment received on those occasioas more than paid 
me for the time spent in the interests of our association. 

While in Chicago I had the pleasure of meeting the 
Hon. DeWitt C. Creiger, Mayor of the city, and ex- 
tending to him the thanks of this association, as passed by 
vote at the last convention, for appointing our honored 
Ex-President, Andrew Young, to the position of Chief 


Sanitary Inspector for Chicago. By so doing he honored 
our trade and proved our argument that practical men 
should be appointed on all health boards and as inspec- 
tors. 

During the year we have organized and received into 
the National Association eight associations, as follows : 
Memphis, Tenn.; Duluth, Minn.; Indianapolis, Ind.; 
Watertown, N. Y.; Birmingham, Ala.; Erie, Pa.; La 
Crosse, Wis., and Salt Lake City, Utah. In addition, 
we have received individual members as follows: Tex- 
arkana, Ark.; Jacksonville, Fla.; Fargo. N. D.; Barre, 
Vt.; Portsmouth, N. H., and Huron, S. D. By refer- 
ring to the Secretary’s Report, it will be seen that our 
membership has increased each year. 

The plan of employing an executive clerk I found to 
be an excellent one, for by so doing I was enabled to an- 
swer all correspondence promptly, as well as to send our 
personal letters to gentlemen in our business who were 
not members, urging them to organize. If I did not suc- 
ceed in all cases in getting them to organize and unite 
with us, I think I have sown seed which may take root 
and grow under a future administration. 

I would urge upon all associations in affiliation with the 
National the necessity of living up to our constitution 
and by-laws, and platform of principles, as adopted at 
Pittsburg. 

The success of, and good example set by our associa- 
tion, has been followed by all the building trades, in 
organizing associations, and the forming of Builders’ 
Exchanges. But we must not let them excel us; neither 
can they take the place of our organization. I would 
recommend that our local associations in cities which have 
no statutes governing plumbing, continue to agitate the 
question until such laws are enacted; not only for the 
benefits which they will derive from such legislation, 
but for the good of the public health. 

I know it would be a great tax for my successor to visit 
our local associations, but much good can be accomplished 
by a personal visit, especially where differences exist. A 
-visit to the localities which are unorganized would be pro- 
ductive of better results than a year’s correspondence. 

The national association is not an organizationseparate 
from the individual societies—it is an amalgamation of 
them all. Its direct object is to build up and strengthen 
every association which enjoys its membership, thereby 
strengthening itself. New York State by herself would 
be a small and insignificant nation. Rhode Island would 
be of less importance still, but as parts of the great 
American commonwealth each obtains a new power and 
majesty and acquires a voice in deciding the destinies of 
the world. 

It is very important to know at all times who our mem- 
bers are, and when we receive new ones or any drop out it 
should be made known either through the trade papers or 
by circular. 

There are a few traitors in our camp who must be 
sought out and driven from the ranks when found. The 
time has come when the Executive Committee should be 
empowered to weed out all such, and to take away the 
certificate of membership from any association violating 
Our constitution or rules. 

I congratulate all the local associations on their prog- 
ress during the past year. It seems as though all had 
adopted the motto ‘‘ Excelsior.” 1 wish to thank the 
officers of the several associations for their promptness in 
answering all communications, and their willingness to 
co-operate with me in advancing the good work of our 
organization. I also tender my heartfelt thanks to the 
trade press for the assistance rendered by the willingness 
to publish all matters of importance. 

lu conclusion, I desire to thank my colleagues of the 
Executive Committee for the good advice and assistance 
rendered me during the year, the successful termination 
of which has been due to the good will manifested at all 
times ; and I bespeak for my successor that same good 
will and co-operation on the part of all, in order that his 
administration may be as successful and his relations as 
pleasant as mine has been. 


Secretary Green submitted his annual report, as fol- 
lows: 


Gentlemen : In submitting my report for the year end- 
ing with this convention, I desireto state that the duties 
of the office have been performed with dispatch and all the 
correspondence promptly attended to. 

I presented a copy of the proceedings of each annual 
convention to the library of Congress and received there- 
from a letter accepting the gift. 

During the year there were about 475 personal letters 
written, 350 circular letters hectographed and sent out, 
and about 2,ooocirculars and 1,800 copies of proceedings 
of the seventh annual convention distributed. 

A few remarks on the growth of our organization might 
not be out of place atthistime. By referring to previous 
reports of the Financial Secretary it will be seen that in 
1884 we had 1,315 members in good standing; 1885, 1,148 
members; 1886, 1,188; members; 1887, 1.360 members; 
1888, 1,456 members; 1889, 1,526 members, and in 1890, 
1,700 members. 

I take pleasure in reporting the following additions to 
our membership during the year: 

Memphis, l!enn.—lwelve members, namely: J. A. 
Bailey & Co., J. W. X. Browne, Bruce Rutledge, Hartie 
& Scheid, Woods & McGrath, John Hopkins, Rhodes 
Brothers, Massa Brothers, Leech & McClain, P. Calla- 
han, Lagomarsino & Zanoni, and Latting & Bailey. 

Duluth, Minn. —Seven members, namely: William Mc- 
Millen & Co., Duluth Plumbing Company, N. C. Harvey 
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& Co., P. V. Dwyer & Brothers, Joseph Neil, John P. 
Wray, and Farrel & Sullivan. 

Indianapolis, Ind.—Sixteen members, namely: Freane 
Brothers, Charles W. Meihel, Healy & O’Brien, Kalb & 
Ayers, Anashansel & Strong, Foley Brothers & Co., De- 
wald & Gall, J. S. Farrell & Co., George W. Keyser, 
Henry T. Hudson, John C Dunn, Smith & Haslinger, 
K irkhoff & Meyer, James McGauley, Schmidt & Gunn, and 
Peck & Toon. 

Watertown, N. Y.— Eight members, namely: D. A. 
Wait, L. A. Howard, Harbottle & Sons, Beffrey & Mowe, 
F. B. Devendorf, Howard & Arthur, Bragger & Son, and 
Wicks, Hughes & Griffith. 

Erie, Pa.--Eight members, namely: R. T. Williams 
& Co., William J. Butler, Miller Brothers, Porsch Brothers, 
Carey & Campbell, Karch Brothers, Kelly & Baker and 
James Lumbard. 

La Crosse, Wis —Four members, namely: James A. 
Trane, F. C. Healey, C. A. Krebaum and W. P. Powers 
& Son. 

Birmingham, Ala.—Six members, vamely- Robert 
Knauff, R. W. Gayle, W. H. Franklin, E. C. Worms, 
C. E. Eckerle and P. Schenssler. 

Salt Lake City, Utah.—Ten members, namely: Heesch 
& Ellerbeck, David James & Co., James J. Farrell & Co., 
L. H. Dale, A. J. Bomdette & Co., James Fenwick, P. J. 
Morgan, J. W. Farrell & Co., Salt Lake Construction 
Company and R. Morrison. 

Jacksonville, Fla.—One member, John Eirig. 

Texarkana, Ark.—One member, ‘IT. E. Walters. 

Fargo, N. Dak.—One member, William D. Allen. 

Barre, Vt.—One member, L. J. Griffin. 

Portsmouth, N. H.—fwo members, Robert J. Don- 
nelly and Jobn P. Sweetser. 

Huron, S. Dak.—One member, H. D. Brach. 

Bridgeport, Conn.—Seventy-eight new members. 

Colorado Springs, Col.—Three members, E. S. Burn- 
stead, W. II. D. Morrill and William Scott. 

‘ Glenwood Springs, Col.—One member, J. A. I. Clari- 
on. 

Leadville, Col.—One member, C. N. Priddy. 

Minneapolis, Minn.— Twenty-five members. 

Pueblo, Col.—Three members, J. H. Bennett & Co., 
Morgan Geiser and C. F. Fish & Co. 

Making a grand total of 112 new members to date. 

In surrendering the office of Secretary, I desire to ten- 
der my thanks to all for the kindness of which I was the 
recipient. Respectfully submitted. 

GrORGE A. GREEN, Secretary. 


Andrew Young, ex-President of the association, now 
chief Plumbing Inspector at Chicago, made a report as 
delegate to the Brooklyn meeting of the American Public 
Health Association as follows : 


Gentlemen : 1 have the honor to submit to your national 
convention, assembled at Denver, Col., June 17, 1890, 
my report as your delegate to the seventeenth annual 
meeting of the American Public Health Association, con- 
oe at Brooklyn, N. ¥Y., October 22, 23, 24 and 25, 
188g. 

It was gratifying to me to be able to meet this gather- 
ing of representative, liberal, public-spirited men, laboring 
with some sacrifices and encouraging and inspiring enthu- 
siasm in the great cause of public health—engaged in 
promoting the highest interest of the human race this side 
the common heritage of us all. We can point to no sub- 
lime: incident in all the history of our great country than 
this assemblage of men gathered together, with no thought 
of pecuniary reward, to enhance the common welfare of 
man; to present and discuss the best means of preventing 
the ravages of disease with its resulting misery and woe. 
‘The love of liberty and the blessings of self-government have 
made patriots of our peoole, and opportunities have made 
heroes of our patriots; but here is an association of men 
loyal to the highest interest of mankind, who have made 
their own opportunities to serve their fellow men. Their 
profession has made them philanthropists, and their love 
for mankind has made them benefactors. 

The influence that grows out of this association is ex- 
tensive, for its membership embraces every section and 
part of the country. It can be said that in these meetings 
the United States centers its expert thought, investiga- 
tions and discoveries; and from this center go out to all 
parts of the States the aid, strength, moral torce, and the 
collected experience and wisdom of organization. ‘This 
is a great school of hygiene, and its pupils returned as 
teachers to our cities, villages and rural districts to con- 
tinue and further extend the great lessons of preventive 
medicine. ‘The result is, from this center radiate the influ- 
ences which become severally potential in the education 
of the people to a higher plane and a better understand- 
ing of the importance and value of hygienic laws. Not 
only this; the association is annually making most valu- 
able additions to the literature of public medicine, the 
advancing science of sanitation, and through the limitless 
circulation of the press this literature is dropped at the 
cottage and the mansion and along the highways and 
byways throughout the land. The great need in the 
progress of sanitary reform is the proper education of the 
people. They have not yet been educated up to the ne- 
cessities of hygienic laws. They have not been taught 
the value of sanitation and the impor.ance of its practical 
application. But education is progressing in this direc- 
tion, and while this association has not yet «ccomplished 
this great end. it, with similar agencies, is making grati- 
fying progress in this direction. 

I found at this meeting an attempt made in the way of 
sanitary exhibits. It was a rather meager display, yet it 
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is a step in the right direction. There is no greater edu- 
cator in this work than an exhibition of sanitary appli- 
ances. It not only serves as an object lesson to impress 
important principles in the proper sanitation of dwellings, 
but it is one of the strongest incentives to improvement 
aod invention that can be given. In this feature I found 
great room for improvement, but I can see no reason why 
it cannot be made a most valuable part of the work of the 
American Public Health Association. I am casting no 
reflection on the members of this association when I state 
that they in general are not familiar with the commonest 
sanitary appliances which are such important quantities 
in the great problem of sanitation. Their work and 
knowledge lie in another direction, yet no effort will 
prove wholly efficient without these sanitary appliances, 
which not only guard the security of the home but stand 
as sentinels upon the outer walls of communities. Herein 
we find the field for the plumber, co-extensive with man- 
kind, enriched and adorned with the fruits of geniys, and 
filled with boundless possibilities. As the hearthstone is 
the origin of the great thoughts that have revolutionized 
the world and founded empires and republics, so is the 
home the birthplace and nursery of that science out of 
which is to flow the beauty and strength, the happiness 
and health of a new Eden with its sweet air, glorious sun- 
shine, and pure, refreshing waters. Give us healthful 
homes and we will give you a nation of strong men and 
fair women. 

This leads me to suggest to you a great service which 
we, as plumbers, can render the cause of sanitation in its 
more rapid and effective acvancement. We stand nearer 
the health of the home and the sanitation of man’s abode 
than any others. It is onr business to provide the me- 
chanical and scientific agencies to secure the healthful- 
ness of human habitations. We are familiar with all the 
sanitary appliances that science and genius have pro- 
duced, and are acquainted with the offices they are de- 
signed to fill. No men are so well qualified to give a 
perfect exhibition of these appliances as the plumbers 
are, and I offer the suggestion that such an exhibition be 
made a prominent feature of our annual conventions ; 
and as a means to this end I would recommend that this 
convention, when the place is selected for holding the 
next convention, authorize the local association of that 
place to take charge of such exhibition, and proceed with 
such arrangements as will result in an exhibition which 
will be an honor to the association and a benefit to the 
whole country. Each local association can be instructed 
to give its aid, and [am sure manufacturers will gladly 
take part in such an exhibition as it is possible and prac- 
tical for us to give. The value of such an exhibition has 
been indorsed by high authority and experience, and we 
possess the means and qualifications to give the greatest 
exposition of sanitary appliances the country can afford. 

It gives me pleasure to state that I was received by the 
American Public Health Association most cordially as the 
representative of the master plumbers, and I was assured 
of the high value placed upon the plumbing fraternity as 
an important aid in the advancement of sanitary science. 
During my stay my observations led me into a comparison 
of the sanatory and the sanitary sciences, and more par- 
ticularly of the practicing physician and the plumber. 
The aim of the one is to cure diseases, that of the other 
to prevent them. The physician drives to the residence 
in broadcloth, silk hat and gloves, enters the first door, is 
shown into the parlor or conducted to the sick chamber, 
is treated with great consideration and served with the 
utmost courtesy. Every aid or service that can be com- 
manded is rendered him—all that money can purchase or 
love and sympathy inspire is placed at the service of the 
physician. Every effort of the family, of relatives and 
friends, and even of strangers is given to aid the doctor 
to soothe and comfort the patient and rebuke the disease. 
There is nothing in the range of human possibilities ever 
denied the physician in his efforts to heal the unfortunate 
sick. How is it with the plumber? He walksto the resi- 
dence dressed in his greasy overalls and blouse, carrying 
his bag of tools ; he enters at the basement or the servants’ 
room ; he receives no welcome, no courtesy, no aid. No 
part of the resources of the family or friends is given 
him. The family that stood sympathizingly by the doctor 
in the luxurious chamber are now in the parlor or at the 
matinee, while the plumber is in the basement fighting 
with his skill and scientific knowledge the disease germs 
invading and threatening the life of the household. And 
what is the difference between the two? The doctor is 
called in to cure probably the same disease that the 
plumber could have prevented ; yet the plumber is ina 
dirty, neglected basement or water closet, and for a 
meager and grudgingly paid renumeration prevents the 
sickness and suffering which the doctor seeks to cure for 
a royal and liberally paid consideration. 

But they tell us that the plumber is only a mechanic. 
If he is a mechanic he has that advantage over the physi- 
cian, whois not. But is he only a mechanic? He may 
put in a system of plumbing mechanically perfect in 
every respect, and yet it would annihilate a family in six 
months. He could employ only his mechanical skill and 
ruin the health and destroy the life of a whole city. It 
is his scientific knowledge that is of value. It is that 
knowledge which not only makes the healthful home but 
contributes so largely to the advancement of sanitary 
intelligence. The physician spends one, two, or at most, 
three years, probably six months out of each, in the study 
of his profession, and sets out a full fledged doctor, while 
the apprentice at plumbing must serve five or seven years. 
The plumber could acquire the mechanical skill of his 
trade in a short time, but to gain the scientific knowledge 


of his profession he must devote two or three times the 
amount of time in which the doctor is required to gain 
his knowledge. 

They tell us the work of the doctor is intellectual. I 
cannot reflect in the least on the learning and intellectuality 
of the noble profession of physicians ; but who can stand 
in the presence of some of our great public buildings and 
private mansions aud say that the agent that planned 
them, hung their drainage and placed their sanitary fix- 
tures was not intellectual? Itis not only the hands but 
the head of the plumber that places about the home its 
sanitary safeguards. ‘Ihe plumber is not a machine. 
Ife is of necessity an intellectual being with a brain as 
big as that which directs any art, science or profession 
we have. Recently I had a talk with the managing 
editor of the Sanitary News, whose correspondence and 
contributions embrace this whole country and parts of 
others, and he informed me that of the contributions to 
his journal, and, as he believed, to the general literature 
of sanitary science, those from plumbers were superior, 
and the most important means for the promulgation of 
sanitary knowledge. 

Encouragement in our work comes from every hand, as 
we have much cause to continue our efforts and advance 
our cause. Let us continue to make healthful homes and 
public health will follow. In this broad, bounding, 
youthful land of ours there 6,000,000 homes. Let us 
make these homes healthful and happy and we will make 
a nation of 60,000,000 healthful and happy people, and 
coming generations will say of us then in the words of 
our motto, ‘* They builded better than they knew.” 

ANDREW YOUNG. 


The convention then went into executive session after 
which it adjourned until g o’clock in the evening. 
WEDNESDAY EVENING SESSION, 
The evening session was not largely attended, and was 
devoted to the reading of papers. John J. Weaver, of 


Philadelphia, read an essay on ‘*‘ The Inspection of: 


Plumbing and House Drainage,” followed by a paper by 
Joseph P. Gallagher, of St. Louis, on ‘* The Best Method 
of Keeping out Back Water.” A paper by J. J. Wade, of 
Chicago, on ‘* The Exhibition of Plumbing Materials and 
Workmanship at the World’s Fair” was read by 
J. R. Alcock, and an essay by J. D. Adamson, of St. 
Paul, Minn., on ‘‘ The Best Means of Controlling the 
Water Supply of Buildings in a Cold Climate,’’ was read 
by Mr. Weaver. The last paper of the session, ‘‘ Traps, 
and What is Known of Them as at Present Used in the 
Plumbing Trade,” by D. M. Quay, of Kansas City, Mo., 
was also read by Mr. Weaver. The thanks of the con. 
vention was voted to the authors, and provision was made 
for printing the papers. 
THURSDAY MORNING SESSION. 

The convention met at 9:30 o'clock. The report of the 
Treasurer showing receipts of $4,700.14: expenditures of 
$2,883.88, and a balance on hand of $1,123.88 was read 
and referred to the Auditing Committee. 

Mr. Kennedy, of Pittsburg, presented a communication 
which had been received by the Secretary of the Master 
Plumbers’ of Pittsburg and Allegheny on the apprentice 
question, as follows : 

At a meeting of the Twin City Association No. 4, of 
Journeymen Plumbers and Gas Fitters, it was decided that 
after the first of May no member of the association should 
receive less than $3 a day; also, that the association reg- 
ister all apprentices, and that the term of apprentices be 
five years, three years to be served as helping, and two 
years to be at the employer’s disposal. 

This was referred to the Apprentice Committee. 

State Vice President J. R. Alcock, of Chicago, intro- 
duced the following resolution, which was adopted: 

That this national body appoint each association in the 
United States a day of exhibit at the World’s Fair, the 
State Committee to commence action at once, said associ- 
ation in each State to be controlled by a chairman, who 
shall be appointed at this convention, and who shall di- 
rect the display, the State chairman to be the State vice- 
president. 

The convention then adjourned until 2.30 o’clock in the 
afternoon. 

THURSDAY AFTERNOON SESSION. 

The election of officers was the first business, and 
Messrs. Horgan, Pollasheck, Tumly, Noble and Fitts 
were appointed tellers. 

On motion of Mr. Gabay, of New York, seconded by 
Mr. Murphy, of Cincinnati, and Mr. Finnerty, of Bos- 
ton, Robert Griffith, of Chicago, was unanimously chosen 
as president of the association for the ensuing year. 

For vice-president Jeremiah Sheehan, of St. Louis, 
and Joseph A. McDonald, of New York, were nominated. 
A ballot gave McDonald 105, Sheehan 53, Mitchell 1 
and Hussey 1, and Mr. McDonald was declared elected. 

For treasurer Mortimer J. Lyons, of Brooklyn, and W. 
F. McCarthy, of Denver, were nominated, and the ballot 


gave Lyons 81 and McCarthy 70, and Mr. Lyons was 
declared elected. 

J. R. Alcock was nominated by President Griffith and 
unanimously elected as secretary. 

J. J. Hamblin, of Chicago, was elected fnancial secre- 
tary. 

W. F. McCarthy, of Denver, William Mitchell, of 
Boston, N. D. Hussey, of Omaha, W. G. Reed, of 
Rochester, L. B. Cross, of Kansas City, were chosen 
Executive Committee. 


The following State vice-presidents were then chosen : 
Colorado.—M. A. Dolan, Denver. 
Connecticut.—L. B. Mills, Bridgeport. 
District of Columbia.— James Lockhead. 
Delaware.—Alfred Gawthrop, Wilmington. 
Florida.—Wulliam Clark, Jacksonville. 
Illinois. —David Whiteford, Chicago. 
Indiana.—J. Madden, Fort Wayne. 
Towa.—William Ellomund, Sioux City. 
Kansas.—Thomas Lloyd, Kansas City. 
Kentucky —Simon Shulbafer, Louisville. 
Maryland.—William Drummett, Baltimore. 
Michigan.—Edward Sterner, Flint. 
Minnesota.—S. H. Rothwell, Duluth. 
Missouri.—David M. Quay Kansas City. 
Maine.—G. L.: Learned, Waterville. 
Massachusetts.—Daniel Shannon, Boston. 
Nebraska.— James H. O'Neill, Lincolao. 
New Jersey.—J.F. Blackshaw, Jersey City. 
New York.—Martin Fallon, Brooklyn. 
Ohio.—Richard Murphy, Cincinnati. 
Pennsylvania.—B. F. Call, Pittsburg. 
Rhode Island.- W. L. Whipple, Providence. 
South Carolina.—R. L. Long, Charleston. 
Tennessee.—T. J Mooney, Nashville. 
Texas.—George W. Kite, Fort Worth. 
Virginia.—W. E. Foster, Norfolk. 
Vermont.--P. L. Lyons, Montpelier. 
Wisconsin. -E. T. Doyn, Milwaukee. 
Utah.—J. J. Farret], Salt Lake. 
Oregon.—J J. Owens, Portland. 


Cincinnati was chosen as the place for holding the next 
national convention. 

The customary resolutions of thanks were passed. 

A resolution recommending that the association name 
a candidate for sanitary superintendent of the World's 
Fair was referred to the Executive Committee, after which 
the convention adjourned. 


STEAM PIPES OF THE NEW YORK STEAM 
COMPANY. 

THE largest pipes procurable when the work of con- 
struction on the plant of the New York Steam Company 
was commenced were 15 inches outside diameter. These 
were ordered -inch thick, making the inside diameter 
14% inches. Several miles of this pipe were laid, prin- 
cipally for supply mains and on Broadway. At a later 
date pipes 16 inches outside diameter were obtained, and 
a length of nearly a mile of this size was put in. A small 
length of pipe, 13 inches outside diameter, and a larger 
quantity, Ir inches outside diameter, also were used for 
distributing mains. The thickness of the latter was 0.21 
inch, and all larger sizes were uniformly -inch. These 
larger pipes were secured in flanges by a process of roll- 
ing somewhat similar to that used to secure boiler tubes. 
The end of the tube, however, abutted against a turned 
shoulder, and the seat against which the metal was forced 
by the rollers was expanded towards the end of the pipe 
so as to make a dovetail joint. The backs of the flanges 
of all pipes used as steam mains are provided with a 
recess about \¢-inch wide and 1 inch deep around the 
pipe, to receive calking material in case of leakage. It 
was at first intended to bore this recess and insert a 
wrought iron calking ring. The joints, however, of all 
kinds proved so satisfactory that, to give additional stiff- 
ness, the recess was merely filled with rust joint material, 
which could be readily cut out in case of leakage. 

Screwed pipe, of good quality, was adopted for steam 
mains less than 8 inches inside diameter. The smaller, 
long mains were of 6-inch pipe, but 4-inch was used in 
some cases for short distances. The flanges were all put 
on the pipe by machinery in the shop. Service pipes are 
generally 3 inches in diameter, though occasionally 2-inch 
pipe is used for small consumers. 


THE attempt of the London County Council to have the 
special assessment, there called the ‘‘ betterment,” princi- 
ple applied in improving the Strand has failed. The com- 
mittee of the House of Commons which had the bill in 
charge decided that the proposed application of the prin- 
ciple would not be proper, but did not pass upon the 
principle itself. 
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BOXING FOR AN INDIRECT RADIATOR. 


W. F. Porter & Co., designers and contractors for 
hot-water and steam heating, at Minneapolis, Minn., 
have adopted and used the method of boxing indirect 
radiators shown in the accompanying illustration, which 
practically explains itself. 

The interior of the casing is tin-lined, the neavy black 
line designating the tin protection. In the bottom of the 
casing one or more of the boards may be arranged free to 
slide by easing up the matching, thus affording an addi- 
tional air supply to that coming through the regular cold 
air duct S if desired. The duct S, as shown, is fitted 
with a slide placed near the opening, a section of the duct 
at this point being shown in the smaller engraving. The 
grooves in which the slide works are ¥% inch deep. 
Within the radiator box, and underneath the radiator, is a 
** spreader,” consisting simply of a partition with variously 
sized openings, as marked in the sketch, the sizes of the 
openings increasing with their distance from the junction 
with the cold air duct. This ‘‘ spreader” tends to 
equalize the flow of air over the radiator in a manner 
readily understood. 

The style of boxing shown Messrs. Porter & Co. con- 
sider the best for the northwestern climate, claiming that 
with galvanized iron casings the severe cold is liable to 
chill the cellar to an uncomfortable degree. 
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Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 

heating, lighting and ventilation will be welcomed in this 
column. The writer's true name and address must always 
be given, but an assumed name may be used for publica- 


tion if preferred. 


AMMONTA REFRIGERATION, 


JOHN W. ARCHER, Pawtucket, R. I., writes: ‘‘ Would 
like to learn if there is a rule for calculating the heat re- 
quired to convert ammonia into vapor, anhydrous, I be- 
lieve it is called, used in cold storage plants and ice- 
making machinery, and the amount or measurement of 
ammonia needed for a given area to be cooled. Does the 
continual application of heat cause a continual increase 
in pressure, or is it governed by increase of heat? What 
would be the result if ammonia was subjected to 212 de- 
grees boiling water? Would that cause vaporization to 
any extent, or does it need a higher degree of heat to be 
effective?” 


[ Bearing on this inquiry the De La Vergne Refrigerat- 
ing Machine Company, of New York, to whom we sub- 
mitted it, writes: 


**Regarding the answering of this question we would 
say that the conditions under which the cooling of rooms 
is to be effected varies so much that it is absolutely im- 
possible to give any rule about it. The whole question 
is one of practical experience, and we might even go as 
far as to say a question of individual experience. Of 
course we have general rules by which we estimate the 
capacity of a refrigerating machine as needed for a 
special purpose, but to give such a rule to anybody not 
experienced in these matters would be totally useless. 
Even experts in our business sometimes find it very 
difficult to establish the basis for refrigeration. It de- 
pends on climate, on insulation of the rooms, on the 
manner in which the rooms are to be used, on the kind of 
goods that are to be stored, on the number of persons 
that work in the rooms, and whether warm goods are 
brought into the rooms, what they consist of, what their 
temperature is when they goin, and a great many other 
itens that it is impossible to figure on by any general 
rule. 

Regarding your correspondent’s inquiry all we are able 
to answer is this: ‘lhe amount of heat that is necessary 
to convert one pound of anhydrous ammonia into vapor 
is about 560 thermal units, but to figure on the quantity 
of ammonia that it is necessary to evaporate to cool cer- 
tain rooms is, as we have just now explained, a matter of 
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individual experience and judgment. What the result 
would be if the ammonia was subjected to a temperature 
of 212 degrees we are not able to state. The table of 
pressures that we have at our disposal only goes up 104° 
Fahbr., and the pressure at this temperature is 213 pounds 
per square inch. If heated to a temperature of 212 de- 
grees the pressure would very likely go up to 600 or 700 
pounds.” 


To the above we would add that according to a table of 
temperatures and pressures based on Kegnault’s observa- 
tions, and which extends to 179.1 degrees, the pressure 
of anhydrous ammonia (which is the pure, dry gas, an 
aqueous solution being sometimes used for refrigerating 
purposes), is 623.47 pounds per square inch. At the 
temperature of boiling water, or 212 degrees, the pressure 
would, of course. be still greater since, according to the 
laws governing the behavior of gases, an increase of heat 
or temperature will always cause either an increase of 
volume or of pressure. As to the vaporization of anhy- 
drous ammonia it should be stated that the gaseous state 
is maintained at ordinary temperatures and pressures. 

As to the amount of ammonia needed to cool a 
given volume, the communication from the De La Vergne 
Refrigerating Machine Company explains, in a measure, 
the difficulties encountered in attempting to give a pre- 
cise answer. It may be interesting, however, to follow, 
in connection with this, the different steps in an ammonia 
refrigerating process. Cooling, or expansion, coils are, of 
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course, used. ‘The ammonia gas is drawn from these 
coils by pumps at a pressure varying from 10 to 15 
pounds above that of the atmosphere, and is then forced 
into condensers where a pressure of from 125 to 175 
pounds per square inch usually exists. There liquefac- 
tion takes place, and the resulting liquefied gas is allowed 
to flow to a stop cock having a minute opening, which 
separates the compression from the expansion side of the 
plant. 

Heat is absorbed by the expanding gas in the cooling 
coils, the latter being connected to the suction or low- 
pressure side of the apparatus from which the pumps are 
continually drawing the gas, thereby reducing the pressure 
to the above mentioned figures—ro to 15 pounds. The 
liquefied ammonia in again assuming a gaseous condition, 
owing to its expansion, reabsorbs a quantity of heat equal 
in amount to that originally held, and given up by it dur- 
ing liquefaction, the latter being termed the latent heat of 
evaporation. The liquefied gas, in entering the cooling 
coils, is suddenly relieved from a great part of the press- 
ure and begins to boil, passing into the gaseous state at 
the same time. The heat necessary for this can be sup- 
plied only from the substances surrounding, the cooling 
coils, and these are, therefore, reduced in temperature. 
The quantity of heat taken up by the gas is the same as 
that which was expelled from it during its compression 
aud liquefaction in the condensers. 

To illustrate this numerically we will refer to some 
figures given in a paper on a test of a refrigerating plant 
presented by Prof. De Volson Wood at the Cincinnati 
meeting of the American Society of Mechanical Engineers. 
In the case there taken the liquid ammonia reached the 
expansion coils at a temperature of 67.4° Fahr. Qn pass- 
ing the valve on the expansion coil the pressure fell to 
28.88 pounds absolute, the corresponding temperature 
being — 2 degrees. Hence the fall of temperature was 
69.4 degrees, during which operation heat is given out by 
the ammonia, the amcuunt Leing 69.4 X 1.08 — 74.95 
thermal units. The factor 1.08 is the spe-ific heat of the 
liquid ammonia at the temperature — 2 degrees. Passing 
along the coils the liquid absorbed heat until it was evap- 
orated at the temperature — 2 degrees, after which the 
temperature of the vaper was increased to 35.9 degrees. 
The latent beat of ammonia at — 2 degrees is 565.6 ther- 


mal units. The specific heat of ammonia gas being 
0.50836 the heat absorbed in raising the temperature of 
the vapor 37.9 degrees will be 37.9 K 0.50836 = 19.27 
thermal] units, 

The heat removed from the cold room per found of 
ammonia hence will be, 565.6 -++ 19.27 — 74.95 = 5C9.92 
thermal units. Taking 142 thermal units as the latent 
heat of fusion of ice, we have for each pound of ammonia 
used an ice-melting capacity of 

509 .92 
142 

If it be desired to cool air for ventilating purposes, for 
example, we may proceed as follows: Suppose we supply 
2,000 cubic feet of fresh air per person per hour, the air 
being initially at 80° Fahr. The density of this air will 
be .0736, and the total weight of the air supply per per- 
son per hour will be .0736 X 2,000 —= 147.2 pounds. To 
cool this amount, say 10 degrees from 80 to 70, we must 
remember that the specific heat of air is .238, and there 
must, accordingly, be abstracted 147.2 K 10 X .238 = 
about 350 heat units per hour. This means, the latent 
heat of ice being 142.8, that there will be melted and 

350 
142.8 + 38 
per hour for each person. For each 1,000 persons, then, 
the ice consumption for a decrease of temperature of the 
air supply equal to ro° Fabr., will be about one ton of ice 
per hour. The capacity of anice machine, based on such 
calculation, may then be chosen. 

Should our correspondent contemplate cooling of any 
kind, however, we would suggest that consultation witha 
reliable maker of refrigerating machinery would probably 
prove most satisfactory in the end.] 


== 3.591 pounds. 


must be supplied == about 2 pounds of ice 


‘*‘SHOOTING” A WATER WELL. 


AT the pumping station at Ford, England, of the Herne 
Bay Water-Works Company, the process of ‘‘ shooting ’”’ 
a well was recently successfully carried out. According 
to the London Angincer the well, although carried 576 
feet below the surface, yielded little or no water. Under 
these circumstances the firing of several heavy charges of 
an explosive at intervals in the bore hole, from the bottom 
upwards, was tried with the view of breaking intoa fissure 
and thus striking water. The explosive adopted was 
roburite, fired by electricity. ‘Ihe first charge consisted 
of 27 pounds of roburite, at the bottom of the boring; 
the second charge weighed 25 pounds, and was lowered 
to a point 50 feet above the place where the first was ex- 
ploded. The second shot was so successful that it was 
considered unnecessary to proceed further. A large 
volume of water at once made its appearance at the mouth 
of the bore pipe, and has since continued to rise. 


PUBLICATIONS RECEIVED. 


ANNUAL ReporT OF THE BoarpD oF PusLtic WorKks or tHe City 
oF Mitwauxge, for the year ending December 31, 1889: pp. 349. 


ANNUAL ReportT OF THE City ENGINGER OF THE City OF ST. PauL 
[Muun ), for the year ending December 33, 1889. 


A PopuLarR TREATISE ON THE Evectric RaiLtway; by UW. B. Prin- 
dle; pp. 56; Boston, M:ss.; E. B. Stillings & Co.; so cents. 


TRADE PUBLICATIONS. 


STEAMED FILTER WELLS. 

THE advantages of the steamed filter wells of the Na- 
tional Water Supply Company, of Cincinnati, O., are set 
forth at length ina recently issued catalogue. A descrip- 
tion is given of the method of sinking these wells, and a 
number of testimonials are published from places where 
they are in use. 


STEAM AND HOT WATER RADIATORS. 

THe Exeter Machine Works, Exeter, N. H., have 
issued a new illustrated catalcgue, devoted to their steam 
and hot water radiators. Several designs are shown and 
particulars of trade interest are given. Illustrations are 
shown also of the Exeter Manifolds and the Exeter Low 
Pressure Damper Reguzator. 


THE BOYNTON HOT-WATER HEATER. 

A PAMPHLET bearing the above title and devoted mainly 
to the interests of the Boynton boiler for hot-water heating, 
though giving also an outline of recent advances in the 
heating of public buildings, dwellings, churches, schools 
and apartment houses, has been brought out by the Boyn- 
ton Furnace Company, of New York and Chicago. II- 
lustrations and descriptions are given of the Boynton 
boiler, explaining its design and construction, and tables 
of sizes and prices are added. The pamphlet further 
contains interesting extracts from reports of the Hatch 
Experimental Station of the Massachusetts Agricultural 
College, headed ‘‘ Steam Heat vs. Hot Water,” anda 
short chapter On the hot-water system of heating. 


CONTRACTING 


A WEEKLY RECORD 


News DEPARTMENT. 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 


ing early and reliable news for our ‘* Contracting 


Intelligence.’ /s/formation of importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid for. 


Persons who make any use of the information thry 
find in these columns we trust will not omit to mention 
THe ENnGINgERING & Bui_pING Rugcorp as the source 


For works for which proposals are requested see also 
the ‘* Proposal Columns,’’ pages i-ii-x-64. 


WATER. 
For Additional Water Items see Proposal Columns. 


NorMA, NEB.—A proposition to expend 
the sum of $3,000 on a system of water-works 
for this place is receiving the attention of the 
public officials. 


BRINKLEY, ARK.—The Brinkley Water- 
Works, Electric Light and Power Company 
will sink additional artesian wells at this place 
to improve the water supply. 


HUNTER VILLAGE, N. Y.—It is reported 
that a system of water-works is to be estab- 
lished at this place at an early date. 


PHILLIPSBURG, K AN.——Reports say that the 
sum of $20,000 has been appropriated for the 
purpose of establishing a system of water- 
works at this place. 


SILVER City, N. M.—There is considerable 
talk of establishing a system of water-works 
at this place. 


GLENDALE, MASs.—A system of water- 
works is talked of for this piace. 


St. Louis, Mo.—The Board of Public Im- 
provements, on June 20, declared the con- 
tract of O’Donnell & Brothers, for the con- 
struction of section °‘A,” of the water-works 
conduit forfeited, and a new letting will be 
advertised. 


SHELBYVILLE, Ky.—An election is to be 
held here at an early date to decide the ques- 
tion of establishing a system of water-works. 
For particulars address L. C. Willis, as 
above. 


MERIDEN, CONN.—Engineer Bishop, who 


has been investigating various sites for the’ 


purpose of procuring an additional water sup- 
ply, has submitted his report to Mayor Page 
and the Aldermen, and it is expected that im- 
portant steps in the desired direction will 
soon be taken. _ 


West RuTLanp, Vt.—Dr. J. D. Hanra- 
han and others are interested in the proposed 
organization of a stock company to provide 
this place with water-works. A company is 
to be organized with a capital of $25,000. 


Evkins, W. VA.—The Ohio Valley Im- 
provement Company has been incorporated 
here by H. G. Davis, S. B. Elkins and others, 
with the privilege of building water-works, 
gas-works, bridges, etc. The capital stock is 
$20,000. 


WASHINGTON, D. C.—A stand-pipe will be 
erected at the Freedmen’s Hospital and Asy- 
lum. Hon. J. W. Noble will furnish partic- 
ulars. 


GREENVILLE, ALA.—Keports say that a 
Philadelphia, Pa., firm has made a proposition 
to establish a system of water-works at this 
place. 


JACKSON, TENN.—Extensions will be made 
to the local water-works plant. Address the 
Mayor for information. 


PARKERSBURG, W. VA.—Reports say that 
this city will probably put in new boilers at 
the pumping station. Addressthe Mayor for 
details. 


STOCKBRIDGE, MAss.—It is proposed to 
expend the sum of $150,000 on a new system 
of water-works for this place. 


SANDY CREEK, N. Y.—The people of this 
place are discussing the water-works ques- 
tion. Estimates made give the probable cost 
of a suitable system at $18,000. Engineer E. 
D. Smalley can furnish particulars. 


BERLIN, N. Y.—The Berlin Water Com- 
pany has been incorporated at this place with 
a cash capital of $5,000. For particulars ad- 
dress William F. Fay, as above. 


YoaAKuM, TEX.—Reports say that the 
officials of this place desire to have a water- 
works plant established by outside parties, 
and operated on the franchise plan. 


PALMYRA, Mo.—This place has decided 
in favor of establishing a system of water- 
works. Address Frank Sosey for particu- 
lars. 


OLYMPIA, WasH.—The Olympia Water- 
Works Company has been incorporated at this 
place, with a capital stock of $150,000. 


MACUNGIE, PA.—The taxpayers of this 
place are discussing the question of estab- 
lishing a system of water. works. 


EDGERTON, O.—The water-works question 
is receiving the attention of the citizens and 
officials of this place. 


PinE PLatns, N. Y.—The question of ex- 
pending the sum of $20,000 on establishing a 
system of water-works is being considered by 
the taxpayers of this place. 


SHELTON, WASH.— Reports say that this 
place is to establish a system of water-works. 


GOSHEN, IND. — The authorities of this 
place are considering plans for the improve- 
ment of the local water-works plant. 


FREEHOLD, N. J. — The people of this 
place have voted to establish a water-works 
plant, and to own it themselves. 


GraND Forks, DAK.—The Grand Forks 
Water, Light and Power Company has been 
incorporated at this place with a capital stock 
of $100,000. 


LANCASTER, PA.—As a temporary relief to 
the citizens of the West End, who complain 
of a scarcity of water, it is proposed to lay a 
20-inch water main, in connection with the 
stand-pipe, to that portion of the city. As 
soon as possible permanent measures will be 
taken. Address Mayor Clark for details. 


AMERICUS, GA.—The people of this place 
will hold a public election July 10 to decide 
whether or not to issue bonds in the sum of 
$25,000 for the purpose of extending the 
local water-works system. Address the 
Mayor for particulars. 


TRENTON, N. J.—Governor Abbett, June 
20, signed Senator Pfeiffer’s repealer of the 
act which gave Camden power to issue $1,- 
000,000 of bonds for an improved water sup- 


ply. 
WELLSTON, O.—It is proposed to build 
water-works here. 


MANCHESTER, N. H¥.—The Board of Com- 
missioners of this place are considering plans 
for an extension of the water supply and for 
the building of a new reservoir. 


Eustis, FLA. — City Clerk Arthur G. 
Smith writes: ‘‘ The city have granted ex- 
clusive franchise to A. D. Wright and J. De 
V. Hazzard, of Eustis, who propose to lay 
about 11 miles of mains for the purpose of 
irrigation, principally, incidentally furnishing 
water for household uses and fire protection 
for the city of Eustis, Fla. 


PROVIDENCE, R. I.—It has been ascer- 
tained that the necessary repairs to Fruit Hill 
Reservoir will cost $75,000. The matter is 
in the hands of the Committee on Highways. 


SPRINGFIELD, MAss.—The City Council 
has finally passed the measure to issue bonds 
in the sum of $125,000 for the purpose of 
making necessary improvements to Ludlow 
Reservoir. 


GALESBURG, ILL.—The time for opening 
bids for the water-works at this place has been 
postponed until July 8. See our Proposal 
Columns, ; 


Epson, WASH.—A system of water-works 
is to be established at this place by the Samish 
Water Supply Company. 


ZANESVILLE, O.—The water-works have 
been authorized to issue $50,000 worth of 
bonds to build a stand-pipe and lay a 30-inch 
main over a mile in length. There will also 
be an additional 12-inch main 2 miles in 
length. 


MILWAUKEE, Wis.—The following pro- 
posals for the construction of a water-works 
tunnel were opened by the Board of Public 
Works, June 20. ‘The work is divided in six 
parts, as follows: 1, shore tunnel, per lineal 
foot, including distributing wel] with connec- 
tions, and the pate well copings, etc., 260 feet 
‘long; 2, shore shaft, complete, per lineal foot, 
with coping and cover, and all connections, 
153% feet deep; 3, lake tunnel. per lineal 
foot, including extensions on opposite sides 
of each shaft, 3,157 feet long; 4, lake shaft, 
complete, per lineal foot, including iron cyl- 
inders with connections, 140 feet deep, 5, 
furnishing and putting in place the crib, com- 
plete; 6, rock excavation per cubic yard, 120 
yards. The following are the names of the 
bidders, with the figures given for each part 
of the work in their respective positions: 
John O'Niel, Milwaukee, Wis., $33, $234. 
$33. $435, $28.400, $7; total, $238,820. Wm. 
Forristal, Milwaukee, Wis., $30, $50, $30, 
$225, $43,000, $10; total, $185,885. J. J. 
Crilley, Milwaukee, Wis., $25, $400, $25, 
$400, $120,000, $7; total, $323,065. 
bids were considered too high and rejected. 
The work is advertised and new proposals 
will be received until June 30. 


RocHESTER, N. Y.—At a meeting of the 
Executive Board held June 20, the following 
contracts were awarded : For furnishing cast- 
iron water pipe in the following quantities: 
Donaldson Iron Company. of Emaus, Pa., 
for $13,435.63. Forty tons 12-inch, 168 tons 
10-inch, 56 tons 8-inch, 215 tons 6-inch, 42 
tons 4-inch, 25,000 pounds special castings. 
The contract price is $13,435.63. The con- 
tract for as mapy water meters as the city 
deems advisable to procure was awarded to 
the American Frost Meter Company of Bos- 
ton, at the following figures: %-inch meters, 
$13 each; 1-inch, $28.50; 2-inch, $72; 4-inch, 
$290; 3{-inch, $21.50; 14-inch, $52; 3-inch, 
$145. The Board awarded the contract for 
pumping machinery for the Gates well to the 
Holly Manufacturing Company, of Lock- 
port, N. Y., at the following figures: A No. 
§ Gaskill duplex compound condensing en- 
gine, guaranteed capacity 1,500,000 gallons 
per 24 hours, $4,950; 5x16 boiler, $1,200; 70- 
foot smoke stack, $240, making a total of 
$6, 390. 


MADISON, IND.—This place is agitating 
the question of water-works. 


GRAND Forks, N. D.—The City Council 
has repealed the ordinance passed at the last 
session giving Ordway & Rogers, of St. Paul, 
exclusive franchise for thirty years for electric 
lighting and water-works systems. 


Los ANGELES, CAL.—The city of Los 
Angeles is agitating the question of owning 
and constructing her own water-works. ‘The 
water would have to be taken out of the river 
about five miles above the city. The expense 
of the works would be about $150,000,000. 


EAST CHATTANOOGA, TENN.—Regarding 
the project for water-works at this place B. 
Thompson writes: ‘‘ Definite plans have not 
yet been formulated; wil] be soon. 


PERTH AMBOY, N. J.—The people of this 
place are becoming more urgent in their de- 
mand for a new water supply. Ata recent 
meeting of the Taxpayers’ Association the 
entire session was devoted to a discussion of 
the subject, and Mr. Convery proposed the 
collection and publication of all facts bearing 
on the water supply. ‘lhe president, secretary 
and Mr. Buel were appointed a committee to 
ascertain the probable cost of a supply from 
Millbrook, five miles distant. 


GLEN ELLEN, CAL.—The construction of a 
system of water-works at the Home for the 
Feeble Minded at this place is to be commenced 
immediately. The site for 2 200,000-gallon 
reservoir has been selected, at an elevation of 
150 feet above the building. 


STOCKTON, CAL.—-The sum of $35.000 has 
been appropriated for the completion of the 


water-works system at this place. 


WATER-WorKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Ogden, Utah; Galesburg, IIl.; Key 
West, Fla: Brooklyn Village, O.; Toronto, 
Ont.; Binghamton, N. Y.; Des Moines, Iowa; 
Glenville, O.; Canton, O.; Washington, 
D. C.: Fargo, Dak.; St. Louis, Mo.; At- 
lanta, Ga. 

SEWERAGE. 
For Additional Sewerage items see Proposal Columns 


Saco. ME.—The sum of $10,000 has been 
appropriated at this place for the continuation 
of the Woodbury brick sewer extension. 


BRUNSWICK, GA.—Reports say that at a 
recent election the people of this place voted 
the sum of $360.000 for the purpose of doing 
additional sewerage work. 


Troy, N. Y.—The Common Council has 
authorized the construction of numerous ad- 
ditional sewers. Address the Public Improve- 
ment Commission for details. 


HARTFORD, CONN.—It is proposed to con- 
struct a main sewer on Pearl street, this city. 
The City Clerk can furnish particulars. 


KNOXVILLE, TENN.—City Clerk S. B. 
Kennedy writes: ‘‘The city has appropriated 
$2,500 to pay for survey and plans for a sys- 
tem of sewerage. That work is now in pro- 
gress, and when completed and estimates of 
probable cost made, the proposition to issue 
bonds for the construction of sewers will 
probably be submitted to a vote of the people.” 


CoL_umbBus, O.—Our correspondent writes : 
‘‘George FE. Waring. C. E., is here to in- 
vestigate the plans of a main intercepting 
sewer, eight miles long, and intended to con- 
vey the sewage of the city about four miles 
south of the same, where it is discharged into 
the Sciote River.” 


GARDNER, Mass.—McClintock & Wood- 
fall, C. E., Boston, Mass., have been engaged 
as engineers in charge on construction of 
sewers in this place. 


REVERE, Mass.—McClintock & Woodfall, 
C. E., Boston, are working over a system of 
sewers for this place. Some action is ex- 
pected from this town soon. 


READERS Of THE ENG NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 

_ those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 


ST. STEPHEN, N. B.—McClintock & Wood- 
fall, C. E., Boston, are making surveys fora 
partial system of sewers for this place. 


Passaic, N, J.—Passaic some time ago 
concluded to build a sewer, the outlet being 
into the Passaic River. The City of Newark 
objected to this on the ground that the dis- 
charge of the sewage would pollute the water 
which Newark used for domestic purposes. 
An injunction was obtained from the Chan- 
cellor restraining Passaic from going on with 
the work of constructing the sewer. The 
Chancellor dissolved the injunction, deciding 
that Passaic had the right to use the river as 
a sewer, and that this right was superior to 
Newark’'s right to use the river for a supply 
of water for domestic purposes. An appeal 
followed, and now the highest tribunal in the 
State sustains the Court of Chancery. 


STOCKTON, CAL.—The sum of $85,000 has 
been voted by the taxpayers of this place for 
the purpose of establishing a system of main 
sewers. 


DAVENPORT, IowA.—Gordon H. Nott, 
C. E., of Chicago, Ill., has submitted his re- 
port regarding the proposed system of sewers 
for this city, and it is probable that he will 
be engaged to prepare working plans with 
necessary details for its construction. 
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CALAIS, MASS.—McClintock & Woodfall, 
C. E., Boston, are making survevs for a sys- 
tem of sewers for Calais. 


HOBOKEN, N. J.—The following resolution 
has been passed by the Mayor and Council of 
this city: ‘‘Resolved, That City Surveyor 
Thomas H. McCann is instructed to prepare, 
in co operation with A. Fteley, Chief Engi- 
neer of the New York Aqueduct Commission, 
a general sewerage plan of the city, to be pre- 
sented to this Board witb their report as soon 
as possible.” 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Proposal Columns. 


OTTAWA, ILL.—It is proposed to erect a 
new bridge over the Fox River, in this city. 
Address Alderman Armstrong for particulars. 


KNOXVILLE, TENN.—The Board of Public 
Works has presented the city engineers re- 
port on the location of the West Fifth Avenue 
bridge, which will be erected at a cost of 
$14,626. The report was adopted. 


RYE Neck, N. Y.—A new bridge will soon 
be constructed over the Mamaroneck River at 
Barry Avenue. 


TORONTO, ONntT.—The construction of a 
high level bridge over the Don at King Street, 
ata cost of $150,000, was recommended by 
the engineer at a meeting of the Board of 
works, held June 18, upon receipt of a petition 
from the property owners interested and 
benefited by the construction of this bridge. 
The report was referred to the Sub-committee 
on the Don Improvement. 


FRANKLIN, Pa.—The following bids for 
four single-span iron bridges were received by 
Venango County Commissioners June 19: 
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ELIZABETH, N. J.--A committee has been 
appointed by the Board of Freeholders to 
report upon the advisability of constructing 
two bridges in Plainfield, one over Cedar 
Brook and the other on Prospect Avenue. 
Mr. Vanderbeek, of the Board, can furnish 
particulars. , 


ASHEVILLE, N. C.—Reports say that Rich- 
mond Pearson contemplates building an iron 
bridge across the French Brosd River at this 
place. 


MONTREAL, CAN.—The following appro- 
priations for bridge work have been recom- 
mended by the city officials: St. Catherine’s 
Street Bridge over the C. P. R. tracks, 

,000; Ontario Street subway, $80,000; 
Mountain Street Bridge, $160,000; Welling- 
ton Street Tunnel, $32,000. 


FAIRHAVEN, WASH.—The following bids 
for the construction of a single-track iron 
drawbridge over Nooksack Kiver, weight 335,- 
ooo pounds, were received by J. J. Donovan, 
Chief Engineer F. & S.R.R., May 13: New 
Jersey Steel and Iron Company, ‘lrenton, 
N. J., 475 cents per pound, f. 0. b. Chicago, 
$15,745; Elmira Bridge Company, New York, 
4y4 cents per pound, f. o. b. Chicago, $14,- 
740; Detroit Bridge and Iron Works, Detroit, 
Mich., 4} cents per pound, f. 0. b. Chicago, 
$14,237.50; Passaic Rolling Mill Company, 
New York, 4,4; cents per pound, f. o. b. Chi- 
cago, $14,740. Contract awarded to Detroit 
Bridge and [ron Company, Detroit, Mich. 


STOCKTON, CAL.—The people of this city 
have voted the sum of $25,000 for the con- 
struction of bridges. 


CoLuMBus, O.—The City Civil Engineer 
has been directed to prepare plans and esti- 
mate for the construction of a viaduct over 
the railroad track crossing, at High Street. 


DAYTON, ORE.—The contract for a steel 
bridge over the Yamhill River was let June 
16 to Hoffman & Bates for $14,000. Tubular 
eg 63 feet high; length of span about 340 

eet. 


MINNEAPOLIS, MINN.—The County Com- 
missioners have awarded the contract for the 
Cedar Avenue bridge across the Minnesota 
River. The contract for the stone work was 
let to W. D. Van Norman on the following 
terms: The County to pay $9.40 a yard tor 
stone, Red Wing limestone being used; $50 
a yard for granite and $22 a thousand for lum- 
ber; piling above the cut-off, 15 cents per foot; 
below, 30 cents per foot; oak piling, 31 cents. 
‘The contract for the superstructure was let to 
the Smith Iron Bridge Company. 


NEWARK, N. J.—Reports say that the resi- 
dents of this city are agitating for a new 
bridge across the Passaic River, from the 
lower end of the city to East Newark. 


PUEBLO, CoL.—The sum of $10,000 is to 
be expended on an iron bridge to be erected 
here. 


BripGEs.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Columbus, O.; Mit- 
chell, Dak ; Foreman, N. Dak.; Dalton, Ga.: 
Mount Vernon, O.; Albany, N. Y.; Salinas 


City, Cal.; Pembina, N. Dak.; Ritchie, W. 
Va. . 


NEW DEPOIS. 


BINGHAMTON, N. Y.—A new depot is to 
be built by the D., L. & W. Railroad Com- 
pany. The plans and specifications are all 
ready and the arrangements are nearly com- 
pleted.: 


HE Editor of THE ENGINEERING 
AND BUILDING RECORD is 

always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 


of the award of a contract are given. - 


The announcement that has 
sold ———— to without giving 
the prices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a Certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a_ sub- 
contract. 

STREET-WORK AND PAVING. 

ConcorD, N. H.-—McClintock & Wood- 


fall, C. E., Boston, are to do considerable 
street work here. 


NEWARK, N. J.—The street paving bill has 
become a law through Governor Abbett’s 
signature, and $2,000,000 can be spent for 
that purpose. This year a sum of $1,000,000 
will be appropriated in the tax levy for a 
beginning of the work. 


ELIZABETH, N. J.—The contract for the 
improvement of Westfield Avenue has been 
awarded to E. M. Lynch, of this city, to pave 
with Telford at 83 cents per yard. 


BROOKLYN, N, Y.—City Works Commis- 
sioner Adams has decided to repave numerous 
Streets with granite blocks. 


STOCKTON, CAL.—The sum of $50;000 has 
been voted for doing necessary work on the 
public streets. 


NorTH PLAINFIELD, N. J.—The Borough 
Council has authorized the construction of 
numerous macadamized roads. 


CoLumMBus, O.—The bids for laying new 
pavements in the State House yard have 
been rejected, and the Adjutant General has 
been instructed to readvertise for new bids, to 
be opened July r4. j 


RUTHERFORD, N. J.—The people of this 
place propose to issue bonds in a sufficient 
amount to undertake extensive road improve- 
ment. 


GAS AND ELECTRIC-LIGH rING. 


DUBUQUE, Iowa.—-A system of tower light- 
ing is proposed for the public streets of this 
place. 

OREGON, ILL.—The Oregon Electric Light 
Company will establish a plant at this place. 


BROOKLINE, MAss.—At the recent town 
meeting called for the consideration of public 
lighting by electricity, it was voted that the 
Selectmen be required to look into the sub- 
ject, and the sum of $35,000 was appropriated 
for the erection of a town } lant. 


ELGIN, ILL.—Reports say that the Elgin 
Watch Company will put in a complete elec- 
tric lighting plant. 


SEATTLE, WASH. — The Seattle Electric 
Light Company has been reorganized with a 
capital stock of $500,000, and will proceed to 
erect an additional plant. Messrs. T. H. 
Tyndall, James A. McWilliams and others 
are interested. 


KEOKUK, IowA.—This place wants pro- 
posals for public lighting, either with gas or 
electricity. 


WEBB CiTY, Mo.—The Jasper County 
Electric Power Company will establish a plant 
here. 


PorT Huron, MICH.—A gas plant is to 
be established at this place. 


AUSTIN, TEX.—The Austin Gas Light and 
Coal Company will add new machinery and 
4,000 feet of 3-inch pipe. 


RauHway, N. J.—Articles of incorporation 
have been filed by the Rahway Electric Light 
and Power Company, whose capital is $50,- 
Ooo. The incorporators and stockholders are 
John B. Simonson, of New York City, Welles 
P. Ayer, of Boston, Mass., and others. The 
company’s plant will be located here, where it 
will compete for lighting the city with elec - 
tricity. 

BRANDON, MAN.—The Brandon Electric 
Light Company contemplate the following 
additions to its plant: 85 horse-power engine, 
2 dynamos, and 1,200 lights. 


OsAGE CITY, KAN.—The Councils of this 
city have authorized Charles Stackhouse and 
others to erect an electric light and power 
plant here. 


CHATHAM, N. ¥Y.—The Board of Trustees 
of the local electric light company has voted 
to increase the capacity of the plant, and 
will enlarge the building and add machinery. 


PASsAIc, N. J.—The Electric Light Com- 
pany will increase the facilities of its plant, 
and add new machinery. Two engines, 125- 
horse power and 100 horse: power, 80 horse- 
power generator and 1,300 lights, are among 
the contemplated additions. 


JOHNSON CiTy, TENN.—Architect R. W. 
Hill, of Waterbury, Conn., is preparing plans 
for an electric light plant to be built at this 
place, under the direction of A. M. Young, 
electrical engineer, also of Waterbury. ‘he 
plant includes a fire-proof brick building. one 
story high, 97x64, with wing 17x37. A 600 
horse-power engine will be put in. 


PATERSON, N. J.—The following proposals 
for public lighting have been opened here : 
Paterson Electric Light Company, $135.75 a 
light for three years, and $128.50 for five 
years; the Universal Electric Light Company, 
of New York, for $170 a light; the Edison 
Company, $140 for three years and $135 for 
five years; while the gas company’s bid was 
$20 per lamp. 

RUSHVILLE, ILL.—The electric light ques- 
tion is being discussed at this place. 


ABERDEEN, WASH.—The Aberdeen Elec- 
tric Light Company has increased its capital 
stock to $25,000, and will expend $10,000 in 
extending the system, 


‘TAMPA, FLA.—The Florida Electric Com- 
pany has been incorporated here, with a cap- 
ital stock of $50,000. J. R. Ritter, Howard 
C. Levis, 8S. Giglio and others are interested. 


PALMYRA, Mo.—An electric light plant is 
to be established at this place. 


CARTERSVILLE, GA.— The Georgia and 
Tennessee Construction Company of this 
place has been incorporated by Fl. M. Smith 
and G. H. Aubrey. It is privileged to de- 
velop mineral and timber lands, build and 
operate electric light, gas and water works, 
factories, etc. The capital stock is $50,000. 


QUINCY, ILL.—Reports say that a number 
of Chicago capitalists have formed a joint 
stock company, with a capital stock of $400,- 
ooo, to put up an electric light and gaslight 
and fuel plant in this city. The company 
binds itself to lighting gas, for the next five 
years, at $1.50 per 1,000 cubic feet, and fuel 
gas at $1 per 1,000 cubic feet for the same 
length of time After five years the price 
will be $1 for lighting gas and go cents for 
fuel gas. The company proposes to make 
corresponding reductions in electric lighting. 


CAMDEN, N. J.—The following proposals 
for lighting the streets for the ensuing year 
were opened June 23 by the Lighting Com- 
mittee of the Common Council: Camden 
Heat and Lighting Company, electric arc 
lights, 40 cents per night; incandescent lights, 
$29 per year; Ball Electric Light Company, 
ef New York, 200 arc lights, $100 per year 
each; Fort Wayne Electric Light Company, 
arc lights of 2,000 candle power, 30 cents per 
night. The foreign companies bids were all 
contingent that the citv must grant them the 
tight and franchise of erecting wires. The 
Camden Gas Light Company were awarded 
the contract for lighting the gas lamps at 
$10.75 per lamp per year. ‘The Pennsylvania 
Globe and Gas Light Company were awarded 
the contract for furnishing oil lamps at $22 
per lamp. The awards for electric street 
lighting were not made. 


ELECTRIC RAILWAYS.—New electric rail- 
ways will be established and improvements 
will be made to those already built, at the 
following places: Paducah, Ky.; Westfield, 
Mass.; Baltimore, Md.; Greenville, S. C.; 
Marion, N.C.; Little Rock, Ark. 


BIDS OPENED. 


PorT TOWNSEND, OrE.—The contract for 
the erection of the Custom House at this 
place has been awarded to Ritterhard & Mar- 
tell, of Seattle, Wash., at $72,000. 


LOWELL, MAss.—The plans of the Mid- 
dlesex Machine Company, of thgs city, for 
warming and ventilating the new City Hall at 
Dover, N. H., have been accepted. The 
estimated cost of the work is $10,000. 


GOVERNMENT WORK. 


WASHINGTON, D, C.—The following pro- 
posals for a new boiler house, etc.; also four 
horizontal steam boilers, etc., for the Winder 
Building, U. S. Treasury Department, were 
opened by the Supervising Architect of the 
Treasury Department, June 24. The first 
figures given are for the boiler house, and the 
last ones for labor, etc., to fix complete, boil- 
ers. Bidders, all Washington, D. C.: Bright 
& Humphreys, $5,973. €7.837; Howarth & 
Yates, $6.979. $7,019; John Lyon, $5,380, 
$6,094.75; W.E. Spen & Co., $5,838. 34,- 
581.53; Peter Hepburn, $6,060; James L. 
Parsons, $7.550, $5,969; Pettit & Dupps, 
$6,495-35, $7,815; William Rothwell, $5,200, 

8,600. 


NEW CORPORATIONS. 


HOLYOKE, MaAss.—The Holyoke Hydrant 
and Iron Company has been incorporated 
here. Capital, $40,000. President, C. E. 
Torrance; Secretary, C. F. Smith. 


INDUSTRIAL. 


JACKSON, TENN.—A convention is to be 
held at this place at an early day to consider 
the feasibility of cutting a canal to connect 
the Tennessee and Mississippi Rivers, via 
Jackson. 


New York Citry.— The Third Avenue 
Street Railway Company has been granted a 
franchise to operate its line by cable power 
instead of horses, which are now in use. 
Specifications have been prepared for the 
work necessary to make the change, and bids 
will be wanted at an early date. The com- 
pany’s headquarters are at Third Avenue and 
Sixty-fifth Street this city. , 


NIAGARA FALLS, N. ¥Y.—See our Proposal 
Columns for information regarding the con- 
struction of an 8,000-foot tunnel by the 
Cataract Construction Company of this place. 


PELHAMVILLE, N. Y.—The streets are be- 
ing staked out in a 176-acre tract of land to 
be known as Pelham Heights, adjoining the 
N. Y., N. H. and H.R. R., at this station. 
Grading operations will be begun as soon as 
the profiles and estimates are made. The 
owners intend to macadamize the roadwavs, 
put in sewers, water and gas, and start build- 
ing operations as soon as possible. For fur- 
ther information address the engineers in 
charge, John F. Fairchild, Mt. Vernon, N. 
Y., or F. Carles Merry, 83 Fulton Street, 
New York City. | 
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(Continued from page x.) 
NOTICE TO CONTRACTORS. 


OFFICE OF SUPERINTENDENT OF PUB- 

lic Works, Albany, gane 26, 1890. Sealed 
proposals will be received bv the Superintend- 
ent of Public Works until TUESDAY, July 8, 
1890, at twelve o'clock noon of that day, for 
building a WROUGHT-IRON BRIDGE over 
the Erie Canal at FULTONVILLE, N. Y. The 
substructure and superstructure will be bid for 
and let separately. Plans and specifications 
may be seen for five days prier to the date of 
letting. at the office of the Superintendent of 
Public Works at Albany. All proposals must 
be accompanied by sight drafts on some good 
banking institution of the City of New York or 
Albany, payable to the Superintendent of Pub- 
lic Works for the following amounts: For sub- 
structure of bridge, $400; for superstructure of 
bridge, $500. Proposals must be indorsed ‘* Pro- 
posal for Bridge ——-——.”’ The right is reserved 
to reject any or all bids. 

EDWARD HANNAN, 

5 Sup’t of Public Works 


TUNNEL. St. Lonis, Mo.--Proposals are wanted 
until! September 1, for the construction of about 3,000 
yards of tunnel. Address McCormick & O’Meara, 
go4 Olive Street, as sbove. 


PAVING, Chattanooga, Tenn. ~— Proposals are 
wanted until July ro, for paving about 6 miles of 
streets. Address L. s. Walker, Chairman Board of 
Public Works, as above. 


SEWERS, Marion, O.—Proposals are wanted until 
July 18, for constructing about 17,300 feet of 18-inch 
apr sewer. Address H. S. Jones, City Engineer, 
as above. 


PIER, New York City.—Proposals are wanted until 
July 9. for building a new wooden pier, with appur- 
tenances, tnciuding sewer boxes and a dumping board, 
at the foot of East One Hundred and Lentn Street, 
Harlem River. Address the Department of Docks, Pier 
A, North River, as above. 


GRANITE STONES, New York City.—Proposals 
are wanted until July 2, for turnishing a quantity of 
granite stones for bulkead on river wall. Addr-ss the 
Department ot Docks, Pier A, North River, as above. 


BRIDGE, Ritchie, W. Va.—Proposals are wanted 
uotil July 12. for the construction of a steel road 
bridge ovcr Hughes River. Address the Couuty Clerk 
of Ritch e County, as above. 


SEWERS, La Salle, 111.—Proposals are wanted 
until July x, for the construction of about t5,000 feet 
of sewers. Address Mayor F. W. Matthiessen, as 
above. 


CEMENT, Washington, D. C. — Proposals are 
wanted until July ro, for furnishing a quantity of 
cement. Address J. W. Douglass, Commissioner, as 
above. 


HYDRANTS, Washington, D. C.—Proposals are 
waated until une 30, for furnshiog 75 fire hydrants 
and 50 street hydrants. Address f W. Douglass, 
Commissioner, as above. 


SEWERS Canton, O.—Proposals are wasted until 
July 5, for the construction of certain sewers. Ad- 
dress H. G. Schaub, City Clerk, as above. 


SEWERS, Key West, Fla.—Proposals are wanted 
uotil September x, for the construction of an under- 
ground system of sewers, also for ving and laying 
water mains. Address William L. Lavey, City Clerk, 
as above. 


PAVING, Glenville, O.—Proposals are wanted un- 
til July 9, for paving certain streets. Address Charles 
RB, Cook, Village Cleik, as above. 


DIKE, Philadelphia, Pa.—Proposals are wanted un- 
til July 7, for the construction of a p le and stone dike 
at Bulkhead Bar. Address C. A. Raymond, Major 
of Engineers, U.S. A., as above. 


BUILDING, South Macon, Ga.—Proposals are 
warted until Jaly 5, for the «rection of a public school 
building. Address R. W. Cubbedge, No. 467 Second 
Street, us above. 


SEWERS, Athens, Ga.—Proposals are wanted until 
July 20, for building 4.000 feet of separate system 
sewer; Address R. L. Bloomfield, Sewer Commissioner, 
as above. 


STREET WORK, Racine, Wis.—Proposais are 
wanted until July 7, tor the improvement of certain 
streets. Address L. H. Coleman, City Clerk, as 
above. 


WATER PIPE, Washington, D. C.—Proposals are 
wanted natil July 5, for furnishing a quantity of cast- 


Iron water pipe. dress J. W. Douglass, Commis- 
sioner, as above. 
STREET WORK, Canton, O.—Proposals are 


wanted until July 7, for paving and otherwise improv- 
ing certa.n streets. Address H. G. Schaub, City 
Clerk, as above. 


STREET WORK, McKeesport, Pa.—Proposals are 
wanted until July x, for paving, etc., certain streets. 
Address G. B. Heusick, Borough Clerk, as above. 


PAVING, Pittsburg, Pa.—Proposals are wanted 
until July 2, for paving certain streets. Address E. 
M. Bige.ow, Chief ot Department of Public Works, 
as above. 


HEATING APPARATUS, Cleveland, O.—Bids 
will be received by the Cleveland Roard of Education 
until July 7, for materials and labor for heating by 
warm air or steam and ventilating the Central High 
School addition on Ailington Street, 18 rooms; the 
South Case Building, corner Case and Garden, 24 
rooms; Giddings’ Building, Giddings Avenue, near 
Cedar, 16 rooms. By order of the Board. Harry 
Dixon, Clerk. 


BRIDGE, Seattle, Wash.—Proposals are wanted 
until July 7, for the erection of a bridge over Green 
Ever. Address the Kings County Commissioners, as 
above. 


Building [ntelligence. 


We solicit from each and every one of our read- 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—8 s, brown stone; d7, brick; 
br st, brick store; 6 s dwell, brown-stone 
dwelling; apart house, apartment-house; fen, 
tenement; e, each; 0, owner; a, architect; 3, 
builder; /7, frame. 


NEW YORK. 


Secor 5th av and sgth st, bk hotel; cost, 
$500,000; 0, P H Duryea and F Wagner; a, 
R S ‘Townsend. 

25th st, 375 w 6th av, br flats; cost, $18,- 
ooo; o, E Steinwentz; a, H H Cader. 

713 Fifth st, br flats; cost, $22,000; o, F 
Sieghardt; a, F Baylies. 

38-42 Scammel st, br factory; cost, $30,- 
000; o, J Wallace; D Burgess. 


79-83 Crosby st. 2 br stores; cost, $16u,- 
000 all; o and a, A J Horgan and V J Slat- 
tery. 

149-53 Leonard st, br stores; cost, $142,- 
500; o, Catherine Garich; a, as above. 

N s 77th st, 100 w Columbus av, g br dwells; 
cost, $162,000 all; o, E Martin; a, H L Har 
ris. 

S w cor 8th av and 2gth st, br flats: cost, 
$15,000; o, Mary A Beggs; a, J W Cole. 

308 E 82d st, br flats; cost, $15,000; 0, W 
E Deitz; a, C Stegmayer. 

Morningside av and 116th st, br flats, cost, 


$30,000; 0, Kate Gallagher: a, Andrew 
Spence. 


46 Prke st, br flats; cost, $18,000; 0, J En- 
nich, Jr; a, A J ‘linkel. 


W s 85th st, 155 w gth av, & br flats; cost, 
$128,000 all; o, D W James; a, J G Prague. 


341 W 86th st, br dwell; cost, $45,000; 0, 
Il A Sanderson; a CA Fidlitz. 


S s, 80th st. 250 e Amsterdam av, 5 br 
dwells; cost, $100,000 all; o, G J Cohen; a, 
G A Schillinger 

128 and 130 Bleecker st, 2 bs stores; cost, 
$80,000 all; o, G R Read; a, O Wirz. 

219-23 E 32d st, 3 br flats; cost, $54,000 
all; o, J Schmidt; a, C Kentz. : 

643 Lexington av, br flat; cost, $11,000; 0, 
Regnia Grossmayer; a, A B Ogden & Son. 

N w cor 129th st and 7th av, br church; 
cost, $25,000; o, Calvary M E Church; a, S 
D Hatch. 


88 Cortlandt st, br hotel; cost, $12,000; 0, 
P Wilkens; a, J Kastner, 


27 W 2oth st, br dwell; cost, $10,000; 0, 
C H Marshall; a, J B Lord. 


34 W 37th st, br dwell; cost, $13,000; 0, 
Tsabel M. Phelps; a, L Watson. 


554-62 W 2sthst, br factory: cost, $10,000; 
o, J W Felter; a, not given. 


296 Broome st, br, s and terra cotta flat 
cost, $23,000; o, J L Buttenwieser; a, R L 
Poliock: m and c, J W Campbell. 

129th st, s s, 35 e Madison ay, br and s 
flat; cost, $25,000; 0, S Lovejoy; a, G Rob- 
inson, Jr. 

153d st, ns, 194 e 10th av, br ands dwell; 
cost, $15,000; o, M F Disbrow; aandc, W 
Baker. 


ALTERATIONS—-NEW YORK. 


8q Columbia st, extension; cost, $11,000; 
o, S Rosenthal; a, H Horenburger. 


Park row, ne cor Pearl st, new marble 
floor, doors and windows changed; cost, 
$7,000; lessee, E Maher; c, J Diamond. 


BROOKLYN. 


Atlantic av, n ecor Williams av; 3fr stores 
and dwells; cost, $16,000; o, F H Reed; a, 
A J Warren. 


Pennsylvania av, n e cor Liberty av, 1 fr 
church; cost, $7,000; 0, Francis H Miller; a, 
Coy & McLean; b, not selected. 


Park pl, s s. 300 e Carlton av, I brown s 
‘dwell; cost, $8,000; o, J Konvalinka; a, R 
Dixon; b, J Brophy. 

N w cor 7th av and 12th st, 3 br dwells; 
cost, $23,000 all; o, J H Doherty & Bro; a, 
W M Coots. 


S w cor Patchen av and Quincy st, br dwell; 
cost, $15,000; 0, J McQuaid; a, Th Engel- 
hardt. 

S s Bergen st, 100 e Buff lo av, 7 fr 
dwells; cost, $10,500 all; o, G Sickels; a, F 
W Ames. 


N 8 14th st. 285 w gth av, 3 br dwells; cost, 
$14,250 all; 0, CC Firth, a, W O Tait. 


BUILDING INTELLIGENCE. 
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S w cor 4th av and 33d st, 2 fr dwells; cost, 
$8,000 all; o, J J Edwards; a, H L Spicer & 
Son. 


N s Union st, 260 e Van Brunt st, 3 br 
dwells; cost, $27,000 all; o, D Ferry; a, not 
given. 


S s Green av, 27 w Sumner av, 4 br dwells; 
cost, $20,000 all: o, IT B Bryant; a, I D 
Reynolds & Son. 


Secor Nevins and Union sts, br dwell; 
cost, $7,000; 0, J Farrell; a, not selected. 


S s Greenpoint av, 451 w Manhattan av, br 
stable; cost, $10,000; 0, G Treher; a, C 
Dunkhase. 


Ns Wallabout st, 100 w Marcy av, 4 fr 
dwells; cost, $16,800 all; o, J Bossert; a, J 
Platte. 


112 Front st, br factory; cost, $8,000; 0, J 
Bowie; a, Car! & Eisenach. 


N s rith st, 20 e 6th av, 7 br dwells; cost, 
$34,000 all; o, J Jack; a, R Dixon. 


N w cor Fulton av and Warwick st, br 


dwell; cost, $7,000; o, F Herchenroesher; a, 
C Meins. 


120 1st pl, br dwell; cost, $11,000; 0, J 
Finlay; a, J J Kierst. 


THE ConTRACTING NEws DE- 
PARTMENT Of THE ENGINEER- 
ING AND BUILDING RECORD 
is edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work 
or supplies, and the correction of 
false or misleading reports in 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that-does not exist. 


MISCELLANEOUS. 


BRAINTREE, MASS.—Pcnd st, addition to 
a fr school house, heating, ventilating and 
sanitary closets; cost, $9,700: o, Town; a, 
Blackall; contract not awarded. 


CANTON, O.—Nothing over $7,000 to re- 
port this week. 


DENNISON O.—Nothing over $7,000 in 
value to report. 


GENEVA, N. Y.—Nothing over $7,000 in 
value to report. 


HARRISBURG, PA.—Nothing over $7,000 
in value to report. 


HOLYOKE, MASS.—4-story br block. 


LANCASTER, PA.—Nothing over $7,000 
in value to report. 


LOS ANGELES, CAL. — The people of 
Los Angeles County have voted to issue 
$300,000 worth of bonds to complete the 
court house. 


MILWAUKEE, WIS.—Westwater and Ce.- 
dar, business block; cost, $24,000; 0, Geo 
Brumder; a, F Velguth; b, Siebert & Son. 

Broadway and Martin. schoolhouse; cost, 
$30,000; o, Mrs F L Vogel; a, Crane & 
Barkhausen; b, L Buestrin. 

‘Third nr Wells st, business block; cost, 
$20,000; 0, Pabst Brewing Co; a, J] E 
Peege; b, Chas Luenzmann. 


SPRINGFIELD, O.— Boiler shop, cost. 
$25,000; 0, Brettendorf Metal Wheel Co; 
a, CA Cregar. 


Flack biock, stock br business block; 
cost, $12,000; o, Flack heirs: a, same as 
last. 


PLYMOUTII, MASS,—This place has voted 
to erecta new high school building, ata 
cost of $40,000. 


POTTSTOWN, PA.—Nothing over $7,000 
in value to report. 


POTTSVILLE, PA.—Nothing over $7,000 
in value to report. 


ROCHESTER, N. Y.—A hotel to cost $20,- 
000 is to be erected here from plans by 
Architect William C. Walker, of this place. 


BUILDING INTELLIGENCE. 


ST. LOUIS, MO.—Forest Park Boulevard 
and King’s Highway, br dwell; cost, $11,- 
ooo; o, William L L Hull; b, S M 
Ross. 

7th and Poplar sts, br warehouse; cost, 
$180,000; o, Sam’! Cupples R E Co; b, J 
H Bright. 

4th and Morgan sts, br bank: cost, $10,- 
000; o, Fairene Bank: b, F Stottemeyer. 


Main st and Chouteau av, br shop; cost, 
$12,000; o, St Louis Iron and Mach Co; b, 
Klesto & Hildebrand. 


Westmoreland Place and King’s High- 
way, br dwell; cost. $25.000, o, W L Herse, 
b, F S Greene. 

Longfellow and Grand avs, br dwell; 
cost, $11,300; 0, F W Tinker; b, Matthers 
& Schneider. 

S w cor Hickory st and Mississippi av. 
br flats; cost, $22,000; 0, Mrs E Schneider; 
b, Mier & Merz. 

' Washington and Vandeventer avs, br 
. dwell; cost. $7,500; o, LB Valiant; b, T 
H Busey & Co. 

Lucas and Channing avs, br dwell; cost, 
$12,000; o, Abner Cooper; b, A Cooper. 

12th st and Cass av, br dwell; cost, $10,- 
000; o, G V Brecht. 


Forest Park, br dwell; cost, $11,000; 0, 
Mrs L L Hull. 

Poplar, bet 8th and gth, br bldg: cost, 
$180,000; 0, Samuel Cupples Real Estate 
Co. 

Fairlin Park, br bldg; cost, $10,000. 

Chont av, br bldg; cost, $12,000; 0, St 
Louis Iron and Machine Co, 


Taylor av, br bldg; cost, $11,000; o, T 
H Russell. 


WILKES BARRE, PA,—Nothing to report 
this week over $7,000 in value, 


WORCESTER, MASS.—Main st, br apart 
house; cost, $15,000; o and b, Geo Pierce; 
a, W H Harvey. 


John st, fr dwell; cost, $5,000; o, F E 
Estabrook; a, J B Woodworth; b, Geo M 
Hubbard. 

Marston way, fr dwell; cost, $6.000; 0, 
H E Estabrook: a and b, same as above. 


YORK, PA.—Nothing over $7,000 in value 
to report. 


ZANESVILLE, O.—The city will advertise 
for bids for the construction of a new hose 
house; cost not to exceed $12,000. 


WALLACE A. BARTLETT, 
Principal Examiner U. S. Patent Office, 1875-1883. 
SOLICITOR OF 


PATENTS, 


AMERICAN AND FOREIGN, 
639 F STREET, Cor. 7TH, WASHINGTON, D. C. 


PRICE LIST. 


NEW YORK. 


Pl 
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Manufacturers under FISKE’S PATENTS. 
i 
“LNNOODSIC ANV SAJONANAAAY AOA ALIUM 


SEND FOR ILLUSTRATED CATALOGUE AND 
‘Ajprovdyv) SurmvasS JsaTAoT 


DUPLEX STEAM HEATER CO., 


No. 23 BETHUNE STREET, 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION. 


WANTED. —A POSITION AS SALESMAN; 

well acquainted with steam and hot-water goods; 
can make estimates. Address HOT-WATER, Box 
12, this office. 5 
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NEW YORK, JULY 5, 1890. 
LONDON, JULY 19, t8go. 


THE NEW YORK CHAMBER OF COM- 
MERCE AND THE MISSISSIPPI 
FLOODS. 


THE recent widespread and most disastrous 
floods on the Mississippi River have been made 
the subject of a memorial addressed to the 
Chamber of Commerce of New York by a num- 
ber of prominent citizens of that place, setting 
forth the great loss and suffering in the district 
immediately affected and the injury caused 
thereby to interests in all parts of the country. 
The memorial goes on to show the importance 
of completing the Mississippi levee system at 
the earliest possible date and by the general 
government, which alone can and should be ex- 
pected to undertake a work of such magnitude 
and far-reaching benefit, and concludes by re- 
questing the Chamber to take suitable action in 
furtherance of these objects. 

In compliance with this request the Chamber 
adopted resolutions to the effect that the con- 
tinued overflows of the Mississippi were a na- 
tional disaster, that the President be requested 
to bring the matter to the attention of Congress, 
and that that body be urged to adopt such 
measures and make such appropriations as might 
be necessary to prevent such overflows in future, 
that concerted action by similar bodies in other 
cities be invited and that a committee be ap- 
pointed to personally lay the matter before the 
President and Congress. 

‘The committee appointed in pursuance of this 
resolution has visited Washington, and as a re- 
sult of their appeal the Senate has added to the 
House bill for the improvement of Rivers and 
Harbors the sum of $3,500,000 for the prosecu- 
tion of the work on the Mississippi levees, and 
it is hoped that the House will concur in this 
action. 

As we have more than once had occasion to 
comment on the short-sighted policy pursued 
by some of the New York dailies in opposing 
without discrimination appropriations for river 
and harbor improvements in other parts of the 
country, it is refreshing to note such action as 
the above initiated by leading citizens of New 
York, and promptly seconded by its most in- 
fluential commercial organization. We have no 
doubt that it will bear good fruit, not merely in 
securing the desired appropriations but in pro- 
moting a better feeling between different parts 
of the country. 


ENGINEERING CONVENTIONS OUT- 
SIDE LARGE CITIES. 


THE success 
of the American Society of Civil Engi- 
neers, which met at Cresson Springs, Pa., 
from June 26 to 30, a report of which will 
be found elsewhere in this issue, thoroughly 
demonstrated the wisdom of _ the policy 
of the society in selecting a summer resort 
hotel as a place of meeting rather than a large 
city. All the visitors and their lady friends, of 
which there were a goodly number, were housed 
under one roof and thus kept together, acquaint- 
anceship and social intercourse, so pleasant and 
essential a feature of such occasions, being 
greatly facilitated. 

It was found that when cities were selected 
as a place of meeting the programme necessarily 
included numerous trips and visits to industrial 
establishments. This, besides fatiguing the 
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visitors, seriously interfered with the discussion 
of papers. Moreover, it frequently happened 
that the local committee felt called upon to 
secure large subscriptions to defray entertaining 
expenses. This has resulted in extravagant en- 
tertainments and a feeling of obligation by the 
visitors, distasteful under the circumstances. 

This feature was entirely absent at Cresson, 
as it has been from several of the recent con- 
ventions of the American Society of Civil Engi- 
neers. We notice the Railway Master Mechan- 
ics’ Association have just held their convention at 
Fort Monroe, and we anticipate the policy of 
avoiding large cities as places for holding engi- 
neering conventions will be mofe generally 
adopted. 


HEIGHT OF FACTORY CHIMNEYS. 


AN item, now going the rounds, gives par- 
ticulars of a new factory chimney in Germany 
which will rise to a height of considerably more 
than 400 feet. This, as well as several other 
remarkably tall chimneys frequently mentioned 
of late, calls to mind the fact that a large num- 
ber of chimneys now in existence are of much 
greater height than is necessary for their pur- 
pose if the latter be simply to produce draught 
for boiler plants. Where chimneys are designed 
for carrying off noxious vapors from chemical 
works, as in the cases of several of the widely 
noticed stacks at Glasgow and one or two other 
cities of Scotland, there is some method in pro- 
viding for unusual height, since the aim there is 
to insure as complete as p: ssible a diffusion of 
the gases or vapors, and prevent their mingling 
with the air of the lower strata. With boiler 
plants chimneys, however, unusual height is 
rarely based upon a good reason. 

The prevailing notion that the greater the 
height the greater in direct proportion the 
draught producing power of the chimney, is a 
natural error on the part of many, and has been 
responsible for much unnecessary outlay in 
chimney construction. As a matter of fact the 
draught-producing capacities ot chimneys, hav- 
ing flues of the same size, are in proportion to the 
square roots of their heights, so that if one were 
to have double the power, if we may so call it, 
of the other, it would have to be four times as 
high. Attention has been directed more than 
once to the circumstance that beauty of design, 
from an architectural point of view, has had 
much to do with the unnecessarily great heights 
so frequently encountered, a much-favored rule 
being to make the height of the chimney equal 
to about 25 times the diameter of the flue. A 
little consideration will show that strict adhe- 
rence to this ratio would bring about some rather 
peculiar results, as chimneys for small plants 
would turn out to be much lower, and those for 
large plants much higher, than is necessary. 

The area of cross-section of chimney flues 
should in all cases be made to depend upon the 
combined areas of the boiler flues, and this, with 
a chimney height of about roo feet, shown by 
long experience to be a very satisfactory figure, 
will in most cases furnish ample draught to burn 
any of the commonly used fuels. Applying the 
25 to 1 ratio to two plants of, say two and ten 
boilers, respectively, all of the same size, and 
proportioning the flue areas of the chimneys in 
the way just indicated, will afford a striking 
illustration of the shortcomings of the rule. 
One hundred and fifty feet represent what has 
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on good authority been given as the maximum 
height of chimney necessary in any case for 
producing the requisite draught, always provid- 
ing, however, that the flue area has been properly 
proportioned. Proprietors of steam plants 
boasting of chimneys which much exceed this 
height may indulge in some profitable reflections 
as to the money needlessly spent in erecting such 
structures. 


WORCESTER’S NEW SEWERAGE SYSTEM. 


THE new sewerage system at Worcester, Mass., in- 
volving chemical precipitation, was put in operation last 
week, and experiments are being made to determine what 
precipitants are best. Lime and alumina have been used, 
both separately and together, but, because of the varying 
chemical nature of the sewage itself, the results with 
either or both are not the same from daytoday. The 
intention is to determine what precipitant is best upon 
the whole by repeated trials. 


SCHOLARSHIPS IN TECHNICAL SCHOOLS. 


At the recent twenty-third annual meeting of the 
American Railway Master Mechanics’ Association, at 
Old Point Comfort, Va., the following resolution was 
unanimously adopted : 

Resolved, By the American Railway Master Mechanics’ Associa- 
tion in convention assembled, that a committee of three members, 
coasisting of J. N. Lauder, Juhn N. Barr and Angus Sinclair, be 
and are hereby appointed, empowered and directed to confer with 
the trustees or other proper officers of the Massachus:tts School of 
Technology of Boston, the Cornell University of Ithaca, N. Y., 
and the Stevens Institute of Technology, aud arrange and report a 
plao at our next annual meeting for the investm:nt of the principal 
and interest of the Boston Fuad of this association in one or more 
scho'arships in one or more of these institutions, and submit the 
same for approval of the association. The benefits of said scholar- 
ships to be for such time as may be directed by the association, asa 
prize to the sons of members who shail exhibit the most valuable 
attainments and skill in the development of locomotive mechanics. 

Aud be it further Resolved, That notice is hereby given thata 
vote will be taken at our twenty-fourth annual meeting to so appro- 
priate said fund. 


A previous report had shown the total amount of the 
fund to be at present about $6,673. 


SHOOTING WELLS. 


BEARING on the subject of shooting wells, George F. 
Chace recently remarked before the New England Water 
Works Association that the effect of the explosion about 
one time in three is to increase the water, but sometimes 
the supply is diminished. With respect to this H. G. 
Holden said: 

‘* I have blasted several wells, and all of them but one 
resulted in giving more water; I never knew of a case of 
its being less. I blasted one on the Hudson River, a well 
about 1,000 feet deep, for a paper mill, where they 
wanted to get a large supply of pure water for making 
note paper. The supply was very small indeed. I put 
in three charges of nitro-glycerine, 25 pounds to a 
charge, and it was successful, as I think they have since 
had all the water they needed. This depends a good deal 
however upon whether there are any water-bearing veins 
anywhere in the vicinity. If there are, a heavy explosive 
will sometimes open the veins so as to get a great deal 
more water. But I don’t understand how the effect would 
be to close anything up se as not to get as much, unless 
the well caved in. It might do that if it was in very soft 
material but, ordinarily, it makes a large chamber 
wherever the explosive lies.”’ 


THE AMERICAN BOTLER MAKERS’ ASSOCI- 
ATION. 

THE American Boiler Makers’ Association held its sec. 
ond annual meeting at New York City this week. The 
sessions extended over three days, with about 75 members 
in attendance. 

The objects of the assuciation, which was formed at 
Pittsburg in April, 1889, are given as follows : 

To establish such standard for materials and workman- 
ship as will insure uniform excellence of construction of 
all American boilers, and thus secure safety to the lives 
and property of all communities where boilers are used, 
and to procure the passage of laws making the manufac- 
ture, sale, or use of inferior materials criminal offenses. 

‘To concert such measures and take such action as 
shall be tor the interest and advantage of its members es- 
pecially. 

To proeure and furnish to its members statistics of the 
trade, domestic and foreign, and 

‘lo take such action as shall from time to time be 


deemed advisable regarding the regulation of prices and 
production. 


jar Hygiene, 


PASSAGE OF SPORES THROUGH CLOTH USED 
FOR AIR FILTERS. 


IN an article on the above subject in the Zeitschrift 
abstracted in Excerpts of Proceed- 
ings of the British Institution of Civil Engineers, 
Dr. Karl Moeller points out that air filters are of two 
kinds. For ‘‘germ-proof filters’’ he employs an ante- 
filter and ten layers of a specially thick, closely woven, 
and very much roughened material; for ‘* dust-proof 
filters” only one thickness of a much less closely-woven 
fabric is used. Filters of the latter kind, though capable 
of excluding very large proportions of germs, are obvi- 
ously not germ-proof. By Dr. Moeller's arrangement of 
the filter in the form of a series of pockets, the cloth, 
moreover, is used in a direction very oblique to the air 
current, forming an angle with it of from three degrees to 
five degrees, whereas in some earlier tests the cloth was 
at right angles to the air current. By reference to en- 
larged sections of the fabric, the vast difference in the 
degree of permeability due to this change in the direction 
of the movement of germs is explained. Dr. Moeller 
asserts that a woolly surface is one capable of entangling 
large numbers of germs. and that in some earlier tests the 
obvious precaution of sterilizing the cloth before the 
commencement of the experiments was neglected. A 
vast number of germs were thus regarded, no doubt, as 
having passed through the cloth, which, as a matter of 
fact, had been simply blown off its surface by the air 
current. 


SEWAGE DISPOSAL AN EVANGELIZING 
AGENT. 


A correspondent sends us the following humorous 
item which, it is alleged, came near appearing in a 
Liverpool paper. According to the story a reporter 
had to attend a meeting at a Wesleyan Chapel for 
the conversion of the Hebrews to Christianity, after 
which he reported the addresses given by the late 
General H. Y. D. Scott to the Polytechnic Society 
on the conversion of sewage into lime and cement. 
In the printer’s hands the folios got mixed up, and 
the report read : 

“The Chairman, after the meeting had been 
opened with prayer, explained that the conversion of 
the Jews was one of the greatest works that could 
engage the attention of our sanitary authorities. 
Filtration was the most perfect method that could be 
adopted for purification, but a filter had its limits. 
There was a popular notion that the sewage con- 
tained a vast amount of wealth, but the sludge must 
be taken out of it for purposes of irrigation, as it 
otherwise choked the pores of the land, and they 
were a wandering race spread over the whole face of 
the habitable globe. They were denied the inimitable 
blessings of Christianity, which might be counted by 
thousands of tons per annum allowed to run to waste, 
when by a judicious admixture of lime and clay, the 
benighted Hebrews who sat in darkness might 
easily be converted into lime and cement for build- 
ing purposes, and if thus deodorized, after being 
first dried and burned in a kiln, this ancient race 
would once more take its proud position among the 
nations of the world.” 

‘Subscriptions were earnestly solicited for the 
purpose, though he (the speaker) disclaimed any 
idea of making a profit out of the process, and, in 
conclusion, he urged increased efforts in the good 
work, showing that, thus deodorized by a very novel 
process of evangelization in large tanks constructed 
for the purpose, the grateful Hebrews might flow 
over the land without injury to vegetation, while the 
expense of conversion, which was progressing as 
rapidly as the best friends of Christianity could 
wish, would be more than repaid by the sale of the 
phosphate of lime and valuable cement for building 


purposes.” 


A GRAND Jury in New York City has made a present- 
ment in regard to street pipes and subways which tells 
the familiar story of the evil in vigorous language, and 
suggests, as remedies, that no more permits for laying 
steam and gas pipes be given for streets already over- 
crowded, and that ultimately a non-political commission 
be created to consider ‘‘a new system by which the bene- 
fits of steam, gas, water, electricity and sewage can be 
had more safely, and with less official obstructions.” 


NOTES, 
ABOUT 40 members of the Architectural League of 


New York went to Tuxedo Park on June 25, as guests of 
Bruce Price. 


Tue Secretary of the Permanent State Road Associa- 


tion of Illinois reports that there were nearly 200 iron 
bridges erected and nearly 2,000 miles of gravel or ma- 
cadam roads made in IIlineis last year, and that the 
figures will be larger for this year. 


‘* SCHISEOPHONE”’ is the name of an electrical instru - 
ment recently tested at the Ermont Works on the North- 


ern Railway of France, its object being to indicate the 
exact spot where interior flaws exist in iron or steel rails. 


It is stated that the result of fracturing rails to prove the 
indications of the instrument showed it to be reliable. 


THE Federal Senate has passed the bill incorporating 
the North River Bridge Company, before passed by the 
House. ‘This represents what is known sthe ‘* Linden- 
thal” project, from the name of the engineer who de- 


signed the bridge between New York and New Jersey. 


Another bill is being urged upon Congress, authorizing 
the New York and New Jersey Bridge Companies, char- 
tered in New York and New Jersey, to build the projected 
structure across the Hiudson. ‘This represents the 
‘* Greene” scheme, and is reported to be pushed with 
the agreement that more than one bridge will be nec- 
essary. 


A FAILURE in the water supply of Nashville, Tenn. 
June 27, compelled the sudden drawing of fires under 
boilers and the consequence was that all electric cars were 
stopped without warning wherever they happened to be 
and that factories had to shut down. A fire in the old 
pumping station had disabled a part of the machinery and 
a leak in the suction pipe of one of the pumps still run- 
ning compelled stopping for repairs and so reduced the 
water supply as to cause the inconvenience mentioned. 
‘The water-works of both Nashville and Cincinnati are 
now in very unsatisfactory condition, furnishing a scant 
supply at best and under such circumstances that a single 
accident to machinery might easily prove a grave disaster 
to the city. 


OBITUARY. 


JouN Pace, Chief Engineer of the Canadian Govern- 
ment railways and canals, died suddenly at Ottawa, Ont., 
Wednesday. He was 74 years old. He came from 
Scotland to the United States in 1838 and worked in the 
construction of the Erie Canal, after which he went to 
Canada. He directed the construction of the St. Law- 
rence Canal system, and prepared the plans for the canal 
now being built at Sault Ste. Marie, Ont. 


EpwWarD Fry, Chief Mechanical Engineer of Brook- 
lyn, N. Y., died recently. Fle had been in charge of the 
pumping engines of the Brooklyn Water-works 12 years. 


CHARLES R. ARMSTRONG, aged 23 years, was drowned 
in the Delaware River, Tuesday, while bathing. Tle 
was a draughtsman at the Edgemoor Bridge Works, and 
lived in Auburn, N. Y. 


FREDERICK F. WELD, City Engineer of Waterbury, 
Conn., died of typhoid fever June 28 at the age of 40 
years. He had been City Engineer of Waterbury since 
1884 and had served as a member of the Board of Health. 
His illness is reported to have been due to the use of 
impure milk, and one of his daughters is critically sick, 
apparently from the same cause. | 


PERSONAL. 


HENRY C. MEYER, Editor and Proprietor of THE En- 
GINEERING AND BUILDING RECORD, sails on the steamer 
Umbria to-day for bis annual European vacation trip. 
He will return about the middle of August. 


GEORGE PARKER has been appointed Engineer and 
Superintendent of the Water-Works at Galveston, Tex. 


CHARLES PAINE, Past-President Am. Soc. C. E., has 
formed a partnership with two of his sons, with the name 
of Charles Paine & Sons, and the firm has opened an 
office in New York City as consulting engineers. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
CHATEAU DU MOULIN, LOIR AND CHER, FRANCE. 


JOHN K. MARTIN'S HOUSE, BRIDGETON, ME. 
STEVENS & COBB, ARCHITECTS. 
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ANNUAL REPORTS. 


Tuirp ANNUAL REporT OF THE Boarp oF Pusiic Works or Du- 
LutTH, Minn., for the year ending February 28, 1890; William B. 
Fuller, City Engineer. 


In their last annual report the Board of Public Works 
of Duluth note that the city has in a number of cases 
becn sued for damages caused by the encroachment upon 
private property of the cuts and fills necessary in grading 
the streets. ‘They also call attention to the inequitable 
method of levying assessments, especially for sewers, by 
which one man has been made to pay $429 for the same 
improvement that another man gets for $61. Reference 
is also made to the reports of Rudolph Hering and 


Andrew Rosewater on a proposed system of sewerage and 


sewage disposzl, and of A. P. Boller on a proposed draw- 
bridge over the ship canal at Minnesota Point, which will 
be noted separately. 

Street improvements to the amount of $279,137 were 
contracted for and nearly completed. Six storm sewers 
were completed, at a cost of $34,083, or $5,500 less than 
the engineer’s estimate, and eight sanitary sewers, at a 
cost of $57,888. 
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block bottom, per lineal foot, 39-inch, average, €4; Port- 
land concrete sewer, per lineal foot, 36-inch, average, $5; 
28 inch, $3.50, $3.40, $3.45; 26-inch, average, $4: sewer 
brick, per M., $20, 817, $17.75; masonry, per cubic yard 
cut stone, $25, $15, $21.75; mortar rubble, $4.50, 80c., 
$3.08; piled rock slope, per cubic yard, average, $1.25; 
peen hammered work, per square foot, 40c., 25c.. 33¢., 
catch-basins, each, $55, $30, $42.95; manholes, each, 
$95, $38, $51.76; automatic flush tanks, each, $125, $85, 
$100.31; lampholes, each, average, $18; inlets, % bends, 
each, $3. goc., $1.40; cast iron, per pound, 4c., 3c , 34¢.; 
removing and relaying sidewalks, per lineal foot, roc., 
sc., 74%c. The contract price for plank sidewalk was 
about four cents per square foot, and ‘or one piece of 
sandstone sidewalk, 12 feet wide, and including curb and 
filling, it was $7.92 per lineal foot. 

The city has been lighted since May 4, 1889, by 
from 121 to 183 arc lamps of 2,000 candle-power 


each, at a total cost of $15,793. The price per night | 
for the first 100 lamps was 35 cents and 33% cents for . 


each additional lamp. The total expenditure for public 
buildings was $60,698, and plans for a jail and 
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$814,596. The cost of engineering on $522,011 of work 
done was 2.01 per cent. and the cost of inspection was 
1.03 per cent. 

Brick and stone gutters have been used on new graveled 
avenues at about half the cost of the wooden gutters here- 
tofore used and are considered much superior. Their 
annual cost of maintenance will, however, be greater, ex- 
cept when the wooden gutters have to be renewed. 

Nearly 50,000 square yards of paving were laid. Ona 
street where there is 1,200 feet on a grade of 12 to 13 per 
cent. a pavement of rectangular pine blocks was adopted. 
They were 4 inches wide and set on end in rows! inch 
apart on a 2-inch plank foundation, the space between 
the blocks being filled with tar. As an experiment, 150 
feet of this street on a 13 per cent. grade was paved with 
cedar blocks without tar, and some on a Io per cent. 
grade with cedar blocks with tar; no blocks exceeding 6 
inches in diameter. Over 15 miles of sidewalk were laid 
altogether. 

A two horse street sweeper was purchased from the © 
Abbott Downing Company, of Concord, N. H., which 
has given good satisfaction. Of sewers, 3.7 miles 


° oo of lech » 


ry hocnbeh 


- Chamber 
cw 
r A 
Saal 


v4 

—ae™ ° 
“Sn gy co"? 
on 


ie Gavwaer 


ys 


se rant 


JOHN K. MARTIN'S HOUSE, BRIDGETON, ME.—STEVENS & COBB, ARCHITECTS, 


The following are some of the contract prices: Exca- 
vation, per cubic yard, earth, bighest, 40c., lowest, 20c., 
average, 28c.; rock, $4.50, 50c., and $1.66; borrow, per 
cubic yard, 45c., Ic., 31¢.; gravel and rolling, per cubic 
yard, $1, 50c., 78c.; loam, per cubic yard, 55c , 4oc., 
48c.; paving, per square yard, cedar block, $1.19, 93c., 
$1.07; pine block, average, $1.32; Telford macadam, 
average, goc.; rough stone for gutters, $1.28, 50c., 83c.; 
‘rough stone in Portland cement, $1.60, $1.25. $1.43; B. 
M. timber in place, per M., $20, $15, $17.46; curbing, 
per lineal foot 18-inch granite, average, $1.40; 18-inch 
Berea sandstone, 93c., 83c., 88c.; 20-inch Berea sand- 
stone, average, 70c.; excavation in sewer, per cubic yard 
earth, 80c., 35c., 49¢.; rock, $4.50, 50c., $2.61; sewer 
pipe laid in concrete, per lineal feet, 24-inch, $2.50, $2. 
$2.30; 21-inch, $2.30, $2, $2.18; 20-inch, $1.95, $1.60; 
$1.82; 18-inch, $1.90, $1.30, $1.57; 15-inch, $1.35, $1.05, 
$1.23; 12-inch, $1.25, $1.10, $1.18; sewer pipe laid in 
sand, per lineal foot, 18-inch, $1.20, 80c., g7c.; 15-inch, 
75¢., §§c., 63c.; 12-inch, 7§c., §0c., §8c.; 10-inch, 60c., 
16c., 44¢.; g-inch, 62c., 30c., 38c.; 8-inch, 40c., 25c., 
2gc.; 6-inch, 25c-, 10c , 18c.; brick sewer, with granite 


police station, to cost about $25,000, are under 
consideration. 

Water is supplied by the Duluth Gas and Water Com- 
pany, who, during the last year, constructed and put in 
operation a 4,000,000-gallon reservoir 280 feet above the 
lake. Over 1014 miles of water mains were laid during 
the year, making 28 miles in all. Of hydrants 56 were 
set, making Igg in use, and of services 239 were put in, 
making 1,059 in all 

The water is taken from Lake Superior and the works 
have a capacity of 5,000,000 gallons per day. The total 
pumpage was 683,117,002 gallons or 1,871,553 per day, 
giving 174 gallons a day to each of an estimated popula- 
tion of 15,000 supplied. 

‘The company is required to extend its gas and water 
mains whenever an annual income of 50 cents per lineal 
foot of mains is guaranteed. 

Three block plans are given Showing methods of ap- 
portioning special assessments for street improvements. 

The cost, for engineering, of investigation and report 
on petitions for improvements was 0.29 per cent. of the 

estimated cost of the proposed improvements, aggregating 


of sanitary, and 2.9 miles of storm water have been 
constructed, making the totals in use 15.9 and 6 
miles respectively. One 36-inch storm-water sewer 
drops 22 feet on a reverse vertical curve, at the same 
time changing its horizontal direction go degrees in 
a length of 87 feet. The grades of each end are 214 per 
cent., and at the steepest point 37 per cent. It is made 
of a concrete of crushed granite and best Portland 
cement. 

Borings to a depth of 118 feet were made at the site of 
the proposed bridge over the ship canal by the following 
method : 

‘*Two-inch wrought-iron pipe was sunk by means of a 
hydraulic jack, gravel, shale or similar material being in 
advance of the pipe, bya drill, and the sediment and 
other loose material removed by flushing with water 
forced to the bottom of the well through a 4-inch pipe 
placed inside the larger one. In soft material the water 
jet was used simultancously with the hydraulic jack.” 


THE intention of the University of Pennsylvania to 
establish a school of architecture is announced. 
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ANNUAL CONVENTION OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 
(From our Staff Correspondent.) 
. CRESSON, Pa., July I. 

A SPECIAL train on the Pennsylvanta Railroad which 
left New York at ro o'clock A. M. Wednesday, June 25, 
and arrived here about 7 Pp. M., brought 109 members and 
guests of the American Society of Civil Engineers, 4o of 
whom were ladies, to the convention. The majority 
started from New York, but smaller parties joined at 
Trenton, Philadelphia, Harrisburg and Altoona, where 
the only stops were made. Dinner was served in the 
dining car, and social enjoyment and the beautiful and 
picturesque scenery afforded universal entertainment 
throughout the trip. Various engineering structures of 
interest that were finished or under construction along 
the line of the road were noted during the ride, among 
them some skew masonry arches. 

THURSDAY MORNING SESSION. 

The first session of the convention was held Thursday 
morning, Vice-President William Metcalf presiding. J. 
Foster Crowell presented a paper on ‘‘The Designing and 
Erection of the Oakley Arch,” a structure notable for its 
obliquity of 42° 32’ (which, the author said was about the 
most unsafe angle to which a semicircular arch could be 
applied,) for an original device for attaining security, and 
for its excellent mechanical execution and workmanship. 
The arch carried one double-track railroad, and embank- 


ment, over another, its abutments rested on pile founda- 


tions. and its, barrel was made of brick, the rest of the 
masonry of stone. During construction traffic was main- 
tained by the alternate trestle system. Great trouble was 
experienced from the faulty formation of the underlying 
rock. A detailed description was given of the methods of 
design, which were considered valuable on account of 


their simplicity, conciseness, dependence upon computa. | 


tions instead of intricate drawings, and their reliability 
and interchecking character. Full-sized templates and 
not drawings were used by the mechanics. ‘The exact 
angles of the ring stones were cut at the bridge site, to a 
level gauge. The diagrams, progress and construction of the 
arch were fully described and illustrated, and the laying 
out of the different stones and lines of the structure minutely 
explained. The author noted the comparison of alternate 
designs and estimates, all of which were less economical 
than that adopted. The masonry used cost about $10.50 
per cubic yard, against $10 for adjacent first class straight 
work. The conclusions deduced were, that in ordinary 
cases of average dimensions the average cost per cubic 
yard of the entire masonry of a skew construction would 
be increased 3 to 4 percent. by the helicoidal treatment, 
that in many cases of light skews it is not worth while to 
deviate from straight joints, and that the helicoidal treat- 
ment, though imperfect, affords security to the vulnerable 
parts of the arch and is to be commended for its uni- 
formity and preciseness of application as against the com- 
plicated variations of the theoretically perfect equili- 
brated arch. Also, that it secures the full measure of 


strength of material and high economy, and should be | 


adopted because more nearly approximating to all the re- 
quirements where symmetry and strength are desirable 
and unsightly features are to be excluded. 

After the presentation of this paper, another by A. S. 
C. Wuertelle, M. Am. Soc. C. E., on ** The Stability of 
Loaded Masonry Arches,” was read by title and presented 
in printed form for discussion with the Oakley Arch Mr. 
Wuertelle’s paper contained analytical and graphical in- 
vestigations and mathematical deductions on the strains 
in the middle third of the arch, locating the line of press- 
ure, finding the depth of the keystone, unequally loaded 
halves of arches, and the conditions of stability. A sup- 
plement tothis paper contained an analytical investigation 
of and mathematical formule for uniformly varying 
stress in foundations for reservoir walls and abutments 
to arches and for the greatest intensity and deviation 
from center of pressure in foundations. — 

Discus ion.—Desmond FitzGerald: *' Would it have 
been advantageous to have made the acute wing nearer 
right angles to the arch?” 

Mr Crowell: ‘* No, on acconnt of the position of the 
creek on one side. Its direction was considered in pro- 
portioning and no loss resulted.” 

D. J. Whittemore: ‘‘ Was an estimate made of the 
comparative cost of an iron girder structure ?”’ 

Mr. Crowell: ‘‘ Yes, showing little difference. The 
design was determined by the necessity of providing for 
future raising of the grade embankment.” 


Mr. Whittemore said that in a cold climate the action 
of the frost usually separated the brick from the riag 
stones, his remark being based on his experience in the 
Northwest. 

H. M. Wilson: ‘‘T recently saw in India a peculiar 
skew arch, which was a combination of road bridge and 
masonry regulator, at the head of a Ganges canal that 
was at a peculiar angle to the river so as to have caused 
silting with a different angle of arch. The structure was 
double decked, with gates 15 feet high and an overhead 
roadway. The engineers made a large preliminary brick 
model of it, 60 feet high.” 

G. Bouscaren: ‘‘ Why is 40° 30’ the most unfavorable 
angle for this arch, as stated by Mr. Crowell?” 

Mr. Crowell replied that on account of the position of 
the point of eccentricity the culmination ef insecurity 
comes between 45 and 4o degrees, and illustrated his re- 
marks by a blackboard diagram. 

Col. Latham Anderson: ‘‘ What quality of stone was 
used?” 

Mr. Crowell: ‘* Ordinary good limestone at an average 
cost, for all masonry, of $10 per yard. Oolitic limestone 
in large blocks was used for the ring stones at an extra 
cost.” 

Question: ‘‘ How much camber did you give ?”’ 

Mr. Crowell: ‘‘ None, and there was no settlement.” 

Mr. Anderson: *‘ What was the strength of the oolitic 
stone, and how did it spawl at the angles? What is the 
compressive strength of Indiana flat rock, Salem quarries ? 
I have found it to crush under small loads.” 

Mr. Crowell: ‘‘ There were no comprehensive tests 
made. Layer stone would probably be stronger in its 
natural bed, but a stone was required to resist equally in 
both directions. and to have large dimensions, both of 
which qualities were secured in the oolitic stone used. I 
had misgivings as to the durability of any stone under 
such acute angles, but these pressures were not abnormal.” 

Prof. O. H. Landreth: ‘‘In recent tests of Indiana 
oolitic stone I got about 5,000 pounds to the square inch 
in a set of 15 cubes, two of which were accidentally set 
with the bed vertical, and gave very different fractures 
which extended across the cube at an angle of 30 degrees 
with the bed of the machine.” 

Francis Collingwood said that he would always avoid 
filling the joints close to the face until the mortar is well 
set. Point it up afterwards, and this often prevents 
serious spawling. 

Mr. Crowell: ‘‘ It is very important not to point at 
first. Ina certain brick arch the inner course was care- 
fully filled and pointed, and the other seven courses were 
laid with less care, and when the ceater was struck the 
inner course was crushed along the skew backs and had 
to be replaced.” 

J. B. Francis: ‘‘ Two reasons for spawling have long 
been known; the edges are more perfectly cut, and the 
stone is absolutely weaker at the edge as shown by ex- 
periments. The ancients fitted stones carefully and then 
shaved off the edges.” 

Charles Paine: ‘‘ It would be well to record many in- 
stances of skew arches. There is a handsome cut stone 
arch of 50 feet span at Silver Creek on the Lake Shore 
Railroad.” 

A voice: ‘* There is a skew arch under Seventh Street, 
St. Paul.” 

Mr. Crowell: ‘‘ Will these gentlemen send notes of 
these instances for addenda to this paper?” 

Alphonse Fteley: ‘‘ The Pennsylvania Railroad is con- 
structing many skew arches. I noticed two of them yes- 
terday that were each composed of many straight arch 
sections or ribs. Can any one tell why this method is 
used? I should think the excess of area of face work 
would make it much more costly. By recent experiments 
I have found that, under the same head, the flow of water 
is 40 per cent. less with natural ragged sides than with 
smooth cement sides of a channel 10 feet wide. A mere 
wash of Portland cement applied to the brickwork with a 
brush increases the flow 2 or 3 per cent.; therefore this 
construction must greatly retard the flow.” 

Question: ‘‘ Were these Pennsylvania Railroad bridges 
over highways or waterways?” 

Answer: ‘ Both.” 

Mr. Crowell: ‘‘ There are other reasons against this 
Pennsylvania Railroad arch construction. It decreases 
the effective diameter, the area of the foundations must 
be increased, and the use of these parallel ribs precludes 
bonds except for short distances in the middle of the arch. 
Adjacent rings can be bonded together but in different 
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relative positions, therefore the railroad above will over- 
load one rib and underload another.” 

Mr. Francis explained the construction of small skew 
arches built like straight ones except that the end stone, 
were cut special, and illustrated with a blackboard diagram. 

A voice: ‘' At the Johnstown flood a bridge constructed 
with independent rings, as described by Mr. Fteley, had 
two of the rings carried away without injury to the re- 
maining ones.” 

P. F. Brendlinger: ‘‘1 find the parapet a very import- 
ant factor of strength of the face wall. I have built many 
ordinary false skew arches [illustrating by blackboard 
diagrams] that have stood several years and served satis- 
factorily. Mr. Crowell’s method of arch construction is 
nice when you have plenty of time and engineers ; mine 
is very simple and easy for large work and can be built by 
any mason with one tin template.” 

Mr. Crowell: ‘‘ A prime object of my paper is to show 
that the helicoidal system is the simplest. The stones are 
alike except the faces and all are easily mace by the same 
pair of parallel rules. We built this arch with a contractor 
who was not skilled and ordinary stone cutters und there 
were only two stones miscut out of 86. The only four 
tables required for data I made in a few evenings so that 
ordinary draughtsmen made the record drawings from- 
them.” 

Mr. Brendlinger: ‘‘ What was the total amount of 
masonry in the Oakley arch?” 

Mr. Crowell: ‘‘ Three thousand five hundred and 
ninety-three yards, on which there was an extra allowance 
of about §0 cents per yard.” 

Mr. Brendlinger: ‘* With small abutments the con- 
tractors would certainly increase the bids for this con- 
struction.” 

Mr. Crowell: ‘‘ This is an average arch with small 
abutments. In extreme skews the material should cer- 
tainly be placed to the best advantage. I wish to show 
that when you build a skew arch it is very easy to build it 
right.” 

The Secretary read a paper by F. W. Watkins, M. Am. 
Soc. C. E., on ‘tA Method of Taking Cross Sections in 
Deep Rock Cuts by Triangulation.” The work described 
was in a railroad cut half a mile long and attaining a 
maximum depth of roo feet. The slope of the material 
could not be determined until the bottom was reached, 
and the excavation occupied two years, and was recross- 
sectioned for final estimate after completion. Many 
places could only be reached by ropes or ladders, so 
triangulation by vertical and horizontal angles was made 
with a transit having a vertical arch and horizontal level 
tube. The method uf working was illustrated and dis- 
cussed. 

Desmond FitzGerald informally presented a diagram 
and observations concerning evaporation, the result of 
data got at the Boston Water-Works last summer when 
the temperature was 80 degrees at the top of the reser- 
voir, and constant at 42 degrees at the bottom, which was 
constantly filled with organic matter that floated steadily 
through until turned over in the fall. The water was 
found at the same temperature at the same level for any 
depth and was sometimes clear, beginning to cloud at dif- 
ferent times at different depths. 

THURSDAY AFTERNOON SESSION, 

Lincoln Moss, C. E., presented a paper on ‘‘Compara- 
tive Tests of an Electric Motor and a Steam Locomotive 
on the Manhattan Elevated Railway, New York.” The 
paper gave a detailed description of the conditions of the 
experiments conducted by the author with a 4-car train 
and the methods and apparatus employed, described the 
electric plant and analyzed the conditions, data aad re- 
sults. It was illustrated by plates and diagrams and de- 
veloped the estimate that the cost of direct electric pro- 
pulsion would be four times that of steam locomotion. 

Discussion.—A. M. Wellington thought that the re- 
sults of the paper might be interesting as to the general 
relative efficiency of electric and steam motors, and that 
other existing motors might make a better showing. 

Mr. Moss: ‘‘ The great trouble is in handling the cur- 
rent at starting. The loss is great at starting up a 
grade and the efficiency increases with accumulating 
velocity. Great losses are caused by external resistances.” 

A. E. Hunt: ‘‘I agree with the paper. We can 
develop 80 per cent. Of efficiency in generating a current, 
but not 80 per cent from the current back to the motor.” 

Mr. Wellington: ‘‘I know of a plant whose motor does 
not stop at all, and waste is avoided by utilizing different 
velocities inverse to the power.” 
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Oberlin Smith: ‘‘ This shows why New York elevated 
roads don’t run electric motors. They try to run electric 
locomotives when they should, instead, apply the power 
directly to the car cables, proportioned to the varying 
load. If we can utilize 50 per cent. of the force it will be 
doing well.” 

A member: ‘‘ This paper does not represent the best 
modern results of electrical engines. I have found in 
a general way, in experimental investigation of street 
motors, that there is a first loss of 15 per cent. from 
steam engine to dynamo, 15 per cent. from dynamo to 
motor, and about ro per cent. in the line.” 

J. B. Francis: ‘‘ Sir W. Thompson stated before the 
Canadian Parliament that 10.000 horse-power could be 
delivered from Niagara Falls to Montreal by a 54-inch 
conductor.” 

Mr. Moss: ‘* There have been two other systems ex- 
perimented with on the New York Elevated Roads: one 
where the motor never stopped, and was differentially 
connected to the wheels; the other had the motive power 
applied directly to the wheels. Neither system was ever 
pushed vigorously or amounted to anything. This is 
simply a record of actual tests of a system that attained 
results compelling the company to recognize it in compe- 
tition with locomotives.”’ 

H.M. Wilson presented an abstract of a paper on 
** Irrigation in India,” The following are some of the 
headings enlarged and explained : 

Immigration is a necessity to the financial success of 
any irrigation enterprise in the United States. India was 
overpeopled previous to introduction of advanced and 
extensive irrigation enterprises ; but since their construc- 
tion easily supports a much larger population. Admin- 
istration of irrigation projects in India. Organization 
there of ministerial and of engineering branches of gov- 
ernment. Extent and powers of control over water and 
land. Seasons; rainfall; crops; evaporation and stream 
discharges, and methods of determination and’ nomen- 
clature used. Results, good and bad, of irrigation; 
alkalinity; water logging ; drainage; fevers. Irrigation 
works—their kinds. Well or lift irrigation. Inundation 
canals. Protective or famine works. Productive and 
perennial works. Perennial works good investments. 
Protective works have not often been financial successes. 
Why storage (protective) works may pay in United 
* States. Water rates higher in United States. Volumes 
of discharge of large rivers. ‘lopography in Northern 
India. Location of canal heads. Location of diversion 
weirs. Open weirs or ‘‘barrages.” Weir foundations. 
Wells or brick caissons. Temporary boulderweirs. Ma- 
sonry weirs. Under sluices; sluice gates; regulators ; 
escapes. Source of supply. Alignment of canals; duty 
of water ; width of channel and cross-section. Velocity of 
water in canals; slope of canal bed. Distribution of 
water ; irrigation of fields. Storage reservoirs ; location ; 
catchment basins ; flood discharges. High dams of ma- 
sonry ; waste weirs; water cushions, scouring or under 
sluices. \ 

Discussion.—Question: ‘* What is the maximum 
velocity in canals ?”’ 

Answer : ‘' It differs greatly ; in light sand from 13 
to 254 feet per second. In soils a little more stable from 
2% to q feet, and is unlimited in rock and gravel.” 

J. B. Francis (referring to the great size of the canals): 
‘*The flow of the Mississippi in recent floods was 
I, 300,000 cubic feet per second.” 

Desmond FitzGerald. ‘‘1 understand that the water 
cushion formed the only protection for the bottom against 
the overflow at weirs; I should like to see it before 
abandoning the belief and practice of a lifetime.” 

Mr. Wilson: ‘‘ At one weir that had a flow of go0,000 
cubic feet per second there was, just below, an island 
formed of 10 feet of gravel by hard pan and kunkar. 
Wishing to remove it they cut channels through the 
gravel, but it still remairs, having withstood the current 
for two years without much erosion.” 

Mr. Francis: ‘* At Niagara the falls have made a water 
cushion about equal to their own height, and further ero- 
sion is prevented by it.” 

A paper by Arthur Pou on ‘‘ The Cheapest Railroad in 
the World,” was read by the secretary. It described the 
conditions and construction of a 19-mile railroad from 
Dublin to Wrightsville, Ga., the most of which was built 
at a cost of about $1,100 per mile. It was imperative to 
construct the road in the absolutely cheapest manner. 
The engineer only devoted part of his time to it, convict 
labor at $1 a day was employed, adjacent growing timber 


was used, and good second-hand rails were bought very 
advantageously. 

A paper by R. H. Thurston on ‘‘The Permanent 
Effects of Strain in Metals; on Their Self-Registration and 
Mutual Interactions,’’ was read by the secretary. The 
author summarized previous papers in which he had arrived 
at the conclusion that if a metal be subjected toa stress of 
any given kind, or in any stated ‘‘sense,” sufficient to 
produce permanent strain and set, then its ultimate re- 
sistance to that, or to any other kind of stress, will be 
sensibly increased, and in all directions, whatever the line 
of action of the deforming stress. Four series of experi- 
ments were made, in illustration in each of which the 
material employed was subjected to strain in either ten- 
sion, compression, torsion, or by transverse loading; and 
the application of another straining force was then made 
to reveal the permanent effect of the first, and the altered 
elastic limit and ultimate resistance. The results, visible 
to the unaided eye, were believed to demonstrate the prin- 
ciple, and from another experiment on brass it was con- 
cluded to be possible to detect with it a behavior similar 
to that of iron. The paper was accompanied by tables of 
data and photographs and descriptions of the tests. 

Discussion.—Prof. J. B. Johnson: “ It is well known 
that any cold working increases the strength of iron. I 
have drawn 50,000 pound iron to 40,000 or 50,000 pounds 
and thereby increased its ultimate strength to 70,000 
pounds. This increase depends on the time. If a 
50,000-pound specimen be broken, one Of the pieces 
may the next day rise to 58,000 pounds, and by waiting 
two weeks, to 70,000 pounds. Wire drawing is another 
and a familar illustration. I think this indicates a mistake 
ia the universal objection that engineers have to using 
iron in structures after it has been strained beyond its 
elastic limit, and probably improved instead of injured 
thereby.” 

F. W. Skinner: ‘‘ Professor Johnson's remarks seem to 
imply the desirability of subjecting structural iron to 
strains beyond its elastic limit before putting it in the 
structure. Many very serious objections to this immedi- 
ately arise. We are all familiar with the fact, well estab- 
lished by experiments, that iron which will endure unin- 
jured almost an infinite number of strains each consider- 
ably below its elastic limit, will be quickly destroyed by 
greater strains, especially shocks such as bridges are sub- 
jected to, within its original ultimate strength, but equal 
to, or perhaps somewhat less than, its elastic limit. Ma- 
chines do not now exist capable of imposing such strains 
on most full sized structural members, and if it were 
attempted to strain them after they were assembled and 
connected in the finished structure, the results, from the 
very definition of elastic limit as the point where perma- 
nent set begins, would cause such distortion and variation 
of principal dimensions as to entirely change the condi- 
tions and destroy the symmetry of the structure. Fur- 
thermore, straining any member or element beyond its 
elastic limit would inevitably aggravate defects, develop 
and increase flaws, and make dangerous trifling imperfec- 
tions that would never have become important under 
working strains.” 

Professor Johnson: ‘'I don't mean to advocate in- 
creased working strains of structures, but that engineers 
should not hesitate to use iron that has once been strained 
beyond its elastic limit. For example, a chain strained 
to a 10 per cent. elongation is improved and has its welds 
tested. The iron is improved for loads within, but not 
above, the elastic limit. The great point is what influ- 
ence the stress in one direction has upon the strength in 
another direction.” 

Francis Collingwood: ‘‘ These stresses impair the 
elongation. This is not detrimental in wire, but such 
treatment would take the life out of bridge members 
and any engineer would hesitate to be responsible for it. 
Such members, when readjusted to bearing, would take 
unequal proportions of the working stresses and soon be 
destroyed.” 

D. J. Whittemore: ‘‘I once tested rods from an old 
highly strained bridge and found them improved.” 

G. H. Thomson: ‘I tested some old Howe Truss 
Bridge rods that had been used up to 35,000 pounds and 
they showed an ultimate strength of 70,000 pounds; buat 
so did some unused rods from the same bridge.” 

William Metcalf: ‘‘ The statement that the ultimate 
strength in every direction will be increased by strains 
above the elastic limit is dangerous to young engineers. 
Rolling produces its greatest distortion lengthwise by 
wave motion in the iron in front of the rolls; this gives 


great increase of strength in the direction of rolling and 
great loss in the direction at right angles to it. I once 
found by careful measurements that the dimensions of an 
iron bar were actually increased by cold rolling, thus 
showing a separation of particles. Elastic ductility can 
be secured by hot but not by cold rolling, which is a 
necessity, not an advantage. Hot rolling would be better 
if practicable. Professor Thurston's experiments clearly 
show local distortions; these must be injurious. If you 
suspect cold rolled material of being brittle, break it 
transversely and if it shows a black core with a bright 
ring outside be very careful of it; it is more dangerous 
than big crystals and shows crushing in the center or 
some other injury.” 


THURSDAY EVENING SESSION.—THE PRESIDENT’S 
ADDRESS. 


At the session Thursday evening President W. P. Shinn 
delivered the annual address, which he said was, according 
to a constitutional mandate, a review of the year’s engi- 
neering progress. 


Mr. Shinn first mentioned the completion of the Forth 
Bridge, notable for containing the longest spans in the 
world; two of 1,710 feet clear, each with 150 feet clear 
headway beneath them, and tubular bottom chord members 
15 inches in diameter. Therivet holes at the connection of 
one span met within '%4-inch, and were brought together 
by hydraulic jacks. At the other span they were 1 inch 
apart and, failing to be closed by hydraulic pressure of 
170 tons, were brought to place by the expansion of the 
chords by burning waste in them. 

The spans were subjected to 1,800 ton test loads and 
deflected in accordance with computations, and deflected 
less than one inch under registered wind pressure of 37 
pounds per square foot. The bridge contained 59,500 
tons of steel and cost $15,500,000. 

The St. Louis Merchants Bridge has a total length of 
2,420 feet, including three 525-foot spans, and has been 
completed under the supervision of E. L. Corthell and G. 
S. Morrison, members of this society. The Kentucky 
River Bridge was completed in August, 1689, and is 
remarkable for its magnitude and rapid construction. It 
has a total length of 1,658 feet, including a 551-foot can- 
tilever span supported on steel towers 135 feet high, and 
it was ready for passage of trains six months after the 
foundations were commenced. he Thames River Bridge 
in Connecticut was completed last October under the 
supervision of A. P. Boller, M. Am. Soc. C. E., and is 
remarkable for its 503-foot draw span, the longest in the 
world. The Coteau Bridge over the St. Lawrence is 6,035 
feet long. Its foundation caissons were taken into position 
suspended between two floats. ‘The trusses were erected 
at the required level on false work in six feet of water. 
The false work was then lifted upon floats on scows which 
were towed into position and sunk so as to deposit the 
trusses in final position on the bridge seats. 

Of bridges under construction Mr. Shinn mentioned 
the new Louisville and Jeffersonville bridge, 8,505 feet 
long, with two spans of 431 feet, and two of 550 feet 
each, and one of 553 feet, surpassing all previous lengths 
of truss spans. The Ohio River bridge at Brunot’s 
Island, under the supervision of Past-President M. J. 
Becker, is to be erected by C. L. Strobel, M. Am. Soc. 
C. E. ‘The false work will be at right angles to the 
bridge, and, after the trusses are assembled upon it, will 
be transferred to pontoons and floated into position. The 
Mississippi bridge at Memphis will have one span of 791 
feet, two of 621 feet each, and nearly a mile of 150 foot 
spans, and its cost is estimated at $3,000,000. The 
Tower bridge at London, England, will have its 200 foot 
middle span divided in the center and hinged at the piers, 
each end opening upwards to leave a clear opening 
between towers of 135 feet headway below the upper con- 
necting trusses. 

Among proposed bridges Mr. Shinn spoke‘of the North 
River bridge with a 3,200 foot span, the construction of 
which has been authorized by a bill providing for its com- 
mencement within three years, and completion within ten 
years thereafter, with a capacity for ten railroad tracks, 
The Mississippi bridge above New Orleans is designed 
by E. L. Corthell, M. Am. Soc. C. E., to have three dis- 
continuous spans of 886 feet each, and to cost $3,000,000. 
A suspension bridge, 4,440 feet long, to unite Philadel- 
phia and Camden, and accommodate railway, carriage 
and pedestrian travel, is proposed. The most pretentious 
project is that of the English Channel bridge, 2434 miles 
long, with 118 spans and two abutments, and spans uf 
from 500 to nearly 1,000 feet in length. The masonry 
piers would be in water of 180 feet maximum depth, and 
carry steel towers 140 feet high, giving a headway of 177 
feet. The total weight is estimated at 771,265 tons, and 
the total cost at $172,000, 000. 

In regard to bridge floors Mr. Shinn said that a train 
became derailed and bunched the ties, destroyed one 
span of the bridge and two passenger cars, killed 13 per- 
sons and severely wounded 29,. besides causing a money 
loss of $200,000 at the St. George Bridge, where 
the rails were spiked to 8 by 12-inch cross timbers laid 8 
inches apart on the bridge trusses without other guard 
rail than a timber at the ends of the cross ties. A similar 
accident occurred at the Flat Creek Bridge, where there 
were no guard rails. Both of these disasters might 
probably have been averted if proper guard rails and tie 
systems had been used. It is plain that true economy calls 
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for solid iron floors with continuous ballast where stone 
arches are not used. 

Speaking of railroads the President said that the esti- 
mated mileage in the United States at the end of 1889 
was 161,382 miles with not less than 1,100,000 freight 
cars. It is to be regretted that, on the average, these 
freight cars stand still nine days for every day they are in 
motion. With a proper system of demurrage charges 
their average movement could readily be increased 50 per 
cent. Satisfactory improvement is evident in railroad 
management. Compound locomotives are receiving fair 
trialin this country. It is in safety appliances that the 
greatest progress has been made during the last year. 
Steam heating from the locomotive for passenger trains 
is being introduced extensively. 

Compressed gas is superseding kerosene lamps for 
car lighting. Great advance has been made in power 
brakes for freight trains. It appears safe to say 
that within the present decade all freight cars will 
be equipped with automatic couplers. The subject 
of safety signals is one of growing importance. 
In the year ending June 30, 1889, there were 5,823 per- 
sons killed and 26,309 injured by railroad accidents in 
this country; their number might probably be reduced 
one-half by the adoption of the safety appliances above 
mentioned. One of the most important points to which 
the speaker would call the attention of railway managers 
is keeping trains on time. The speed and number of 
trains are matters of convenience, but to put a passenger 
exactly when and where you advertise to put him is a 
matter of contract and rests on a solemn obligation. 
Accidents are something excusable, but the schedule 
should be made practicable and be rigidly executed. 

It was Mr. Shinn’s conviction that the regularity and 
promptness of trains on many of our leading railway 
lines is not as satisfactory to-day as it was 20 years ago. 
A $60,000 appropriation towards the survey for the Two 
Americas Railway, projected from the United States to 
Chili and the Argentine Republic, has been recommended 
by the President and the construction of the road is likely 
to be commenced. The construction of the Chignecto 
Ship Railway from the Bay of Fundy to the Gulf of St. 
Lawrence will demonstrate the correctness of Past Vice- 
President Capt. J. B. Eads’ Tehuantepec Ship Railway 
project. ‘The construction of the Chignecto road is well 
advanced. It will be 174 miles long, able to carry 1,000- 
ton vessels, will have two straight tracks 18 feet apart, 
and is expected to be finished next year. 

As to ship canals Mr. Shinn said that The American 
Nicaragua Canal appears to be making substantial pro- 
gress. A.C. Menocall, M. Am. Soc. C. E., is its chief 
engineer. Among the constructions of last year the 
Eiffel Tower is remarkable as being, probably, the high- 
est structure recorded by history. 

In no other branch of the profession have so great 
strides been made as in electrical engineering. The 
first electric railway was built in 1886, and in May, 18g, 
there were 240 electric street railways in operation and 
under construction. At the close of 1889 there were in 
New York State alone 92 electric light companies, one 
of which had 301 stations, with a total capacity of 554,350 
16 candle-power lights. One of the most remarkable ad- 
vances in the use of electricity is for welding. In one 
test the metal seemed to have been refined and made 
more homogeneous. 

The present use of water power is but a fraction of that 
easily available in many sections of the country. A com- 
pany has been formed to utilize the power of Niagara 
River by taking water in a canal from above the falls and 
discharging it through vertical shafts into a tunnel open- 
ing into the Niagara below the falls, utilizing the water 
at a pressure as high as 100 pounds per square inch. 

Providing for the sewage of large cities is an engineer- 
ing branch of growing importance. There are no more 
important questions than those of water supply and 
sewage. One of the greatest undertakings of modern 
times is the drainage ot the valley of the City of Mexico 
with and area of 1,657 square miles at an average altitude 
of 7,412 feet above sea level. A canal 30 miles long, and 
tunnel 8 miles long, are proposed, to have a capacity of 
flow of 61.7 cubic feet per second at a velocity of 7.54 
feet. ‘his work was commenced in 1889, and is to be 
finished in 1891. 

Special attention has been lately given to the improve- 
ment of our common roads, than which no worse can be 
found in any civilized country. Several State Governors 
have given attention to this subject in their messages. 
Prof. J. W. Jenks claims that in Illinois a full load can 
be carried on the State roads only three montbs in the 
year, two thirds of a load only three months, and half a 
load during six moaths. He claims that if the State had 
a good system of roads the farmers would be benefited 
$1 16,000,000 in the value of their farms, and would save 
annually $15,300,000 in hauling. An estimate of T. H. 
Johnson, member of a committee of the Engineers’ Society 
of Western Pennsylvania, was to the effect that the loss 
to that State from bad roads amounts to $6,000,000 per 
annum, and that the present annual road tax of $4,000,000 
is utterly wasted. No better example of the effect of good 
roads is to be found than in Union County, N. J., where 
the population of Elizabeth, Westfield, and Plainfield, 
would not bave been attracted without good macadamized 
roads. Steps in the right direction have been taken by 
the University of Pennsylvania in offering prizes of $100, 
$200, and $400, for papers on road-making and main- 
tenance, and by the Case School of Applied Sciences in 
Cleveland, offering free instruction on road-making in the 
form of three lectures. 


One of the most remarkable improvements in the driv- 
ing of shafts is that of the Poetsch freezing process, ap- 
plied in quicksand. It consists of sinking iron pipes 
around the shaft and circulating through them a solution 
of chloride of calcium at a temperature of about — 17° 
Fahr. The natural heat of the ground is thus absorbed 
and the earth around the pipes is frozen into a solid im- 
pervious wall. The process is controlled in this country 
by a company, at the head of which is General W. Sooy 
Smith, M. Am. Soc. C. E. Its first work was at Iron 
Mountain, Mich., where it sunk a shaft 15 % by 16% feet 
by 100 feet deep. A shaft has been sunk in Belgium by 
this process that was 190 feet deep to the quicksand and 
was carried 62 feet further through it. 

Great advances are being made in metallurgy. Within 
ten years the output of a blast furnace has been more than 
trebled and the production of pig iron has increased 230 
per cent. in Ir years. It is now possible tc manufacture 
spiral welded tube of almost any required size and strength 
from rectangular strips of metal of moderate width. Im- 
provements in the manufacture of aluminum have in- 
creased its range of application in the manufactures. 

The lesson of the failure of the South Fork Dam is 
undoubtedly that from a too contracted spillway, and, 
although the rainfall which caused it was, as with the 
failure of the Walnut Grove Dam in Arizona, unprecedented, 
it shows that provision must be made for a flow of water 
greater than any recorded. 

The engineering profession is the oldest known to his- 
tory, antedating law, medicine and priesthood. Roman 
aqueducts, with an aggregate capacity of 28,000,000 cubic 
feet of water per day, are recorded 50 years before Christ. 
One of them was 63 miles long, including 6% miles of 
arches, some of them over 100 feet high. ‘lhe aqueducts 
supplying ancient Carthage are said to have been 70 
miles long, and to have contained one arcade of 1,000 
arches, some of them 100 feet high. Ancient Peruvian 
aqueducts are said to have exceeded all others of ancient 
or modern times in length and capacity, some of them 
bringing irrigation water several hundred miles. From 
recent Egyptian explorations it is stated that 5,000 years 
before Christ a dam was constructed that turned the whole 
river Nile into a location several miles distant from its 
former bed. 

The term ‘‘engineer’’ is misleading in this country, 
where it is applied alike to the man who designs and who 
Operates an engine, and the degree of Civil Engineer, for 
which the qualifications requisite for membership in this 
society should be demanded, is often improperly be- 
stowed. ‘The curriculum of engineering schools should 
embrace some study of law and accounts, ignorance of 
which often causes trouble and expense. 

One of the notable events of the past year was the 
European visit of American engineers, who met most 
courteous and enthusiastic receptions in Great Britain, 
France and Germany, their dinner in the London Guild- 
hall being an esnecially marked courtesy, never but once 
extended to any non-municipal visitors. Members of 
this society are invited to co-operate in the entertainment 
of a party of members of European societies that will 
visit this country next October. 

It has long been my opinion, said Mr. Shinn, that 
expert professional witnesses should be called by the 
court and not employed to present facts and opinions in 
support of one side of the case only. 

Care and accuracy are very important in all of an engi- 
neer’s acts and statements. He cannot afford to be 
careless, his every estimate should be based on known 
data. Great odium has been brought upon the profession 
because its estimates have been generally too low. The 
actual cost of the original Croton Aqueduct was, however, 
lessthan I per cent. in excess of the estimate by the late J. 
B. Jervis, M. Am. Soc.C. E. The statement of the civil 
engineer should impart absolute verity, and, with his 
opinion, te always based on the best possible ascertain- 
ment of facts. 

Most engineers have some unique experiences. These, 
though brief, or embracing only part of a subject, should 
be reported to this society whose life blood is in its papers 
and discussions. Our growing society shall thus be made 
to expand in influence and value, embracing all the mem- 
bers of our noble profession on this continent, a few from 
the older hemisphere, and become, in fact, The American 
Society of Civil Engineers. 

The remainder of this session was occupied by a de- 
scription by Robert B. Stanton, M. Am. Soc. C. E., of a 
five months’ boat expedition through the Colorado Canon, 
of which he made a transit survey, with levels and stadia 
measurements, topographical notes and goo photographs 
for the location through the canon of a low grade railroad. 
Mr. Stanton described his equipment and methods, the 
experiences and hardships of the expedition, and the re- 
sults obtained. The formation of the canons, with brill- 
iant coloring and magnificent scenery, was illustrated by 
150 stereoptic pictures, 

Friday morning the members and guests of the conven- 
tion, by the courtesy of the Pennsylvania Railroad, took 
a special train to Johnstown, Pa., stopping near the site 
of the South Fork Dam, and at otber points in the Cone- 
maugh Valley, and visiting the works of the Cambria Iron 
Company. At the iron works they were received by Alex- 


ander Ilamilton, General Superintendent, George Ham-— 


ilton, Assistant Superintendent, C. S. Price, Metallurgi- 


cal Superintendent, Joseph Morgan, Jr., Chief Engineer, 
and other officials of the company, and made a brief in- 
spection of some principal features of the plant. 


FRIDAY AFTERNOON SRKSSION. 


Prof. Charles B. Brush read a paper at the session 
Friday afternoon on ‘‘ One Way of Obtaining Brine,” in 
which he described the reservoirs, wells, plant and methods 
of operating the salt works of the Tully Pipe Line Com- 
pany at Syracuse, N. Y., where double tubes are sunk 
from the surface of the ground 1,200 feet or more to the 
salt beds. Fresh water being let into the top of the in- 
terior tube becomes nearly saturated with salt and is with- 
drawn in the form of brine through the outer tube. Thus 
the deposit is gradually dissolved and a great basin will 
eventually be formed reaching from well to well. In reply 
to questions Professor Brush explained that the pipes had 
ordinary lining that suffered somewhat from the effects of 
the salt and was liable to be broken by high velocities. 

Henry T. Eddy, C. E., Ph. D., presented a paper on 
‘* A New Graphical Solution of the Problem, What Posi- 
tion a Train of Concentrated Loads Must Have in Order 
to Cause the Greatest Stress in any Given Part of a Bridge 
Truss or Girder.” The object of this paper was to intro- 
duce a new graphical method for determining what position 
a moving train of wheel weights must have to produce the 
greatest stress in any given part of the bridge truss or 
girder over which the train is passing. ‘lhe method pro- 
posed depends principally upon the construction and use 
of a class of polygons or curves, named reaction polygons. 
One of these is the line of shears. One valuable proposi- 
tion respecting the load line has, however, been in con- 
stant use here since 1875, by C. L. Strobel, M. Am. Soc. 
C. E., and his successors in the office of the Cincinnati 
Southern Railway, who learned it in 1871 as a student of 
Professor Mohr. Reaction polygons are readily con- 
structed graphically, and their properties are such as to 
give with ease the train positions for maximum stresses as 
well as to decide which of several maxima is the greatest. 
The proof of these constructions was given in algebraic 
form. Part I treated the simple girder and single inter- 
section truss resting upon end supports. It contained a 
full explanation of the properties and methods of construc- 
tion of reaction polygons and the investigation of all 
problems of maximum stresses in girders and single inter- 
section trusses by their aid. Part II treated cantilevers - 
with two supports and double intersection trusses with 
end supports. It showed how the same simple graphical 
methods suffice to resolve also all important questions of 
maximum stress, under concentrated loads, for bridges of 
these more complicated forms. 

Discussion. —W. H. Burr: ‘‘ How did you treat the 
analytical indeterminate question of a double intersec- 
tion truss?” 

Professor Eddy : ‘‘On the ordinary assumption that 
stresses Starting in one system remain there, that chord 
strains are summations of both systems and that strains 
do not pass over. Pin loads were avoided by consider- 
ing wheel loads directly.” 

W. H. Burr presented a paper on and illustrations of 
the three spans of the Ohio River bridge, briefly describ- 
ing its construction and erection, stating that it contained 
the greatest and heaviest single non-continuous trusses 
ever made, supporting double railways, roadways, and 
sidewalks. He explained the details, none of which were 
special except floor beam and lateral connections. The 
most of the top chord and post rivet holes were made by 
multiple drills. Rivets were tested by cold hammering, 
and the steel plates by hammering out of shape and 
other severe treatment, with such satisfactory results as 
to give good confidence in the steel. The weight of the 
three main spans was 10,000,000 pounds ; total weight, 
20,360,000 pounds ; total length, one mile. The Phenix 
Bridge Company designed, built and erected it. The 
false work and two-thirds of the iron for one span was 
pushed 1 foot down stream without injury by the drift of 
one freshet. Another freshet swept out and completely 
wrecked the false work, traveler, and 700,000 pounds of 
steel for the 550 foot span. This accident was caused by 
the freshet piling up drift almost solid to the bottom of 
the river, below which a scum undermined the false 
work which would otherwise have endured as it stood the 
maximum height of water for some hours. The false 
work was immediately replaced and protected by two 600 
foot double lines of piles, 5-foot centers, sheathed with 5- 
inch scantling and backed every 40 feet by groups of six 
piles. The lines were built obliquely from both ends of 
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the false work forming a V that protected the new false 
work and span through several freshets. The sub- 
structure was not unusual, comprising both pile and 
pneumatic foundations, the latter made by Gen. William 
Sooy Smith. The maximum pile load was 81,000 pounds. 
Tfte maximum load on the pneumatic foundations was 
13,000 pounds per square foot. 

The paper was briefly discussed by Frank C. Osborne, 
Prof. J. B. Johnson, C. L. Strobel, and the author. 

The secretary read a paper by J. L. FitzGerald on 
‘*'The Comparison of Water Supply Systems from a 
Financial Point of View.” From tabulated data of water- 
works plant. cost, duty, expenses, revenue, etc., for go 
United States cities, the. author concludes that ‘‘if any 
conclusions can be drawn, they may be summarized as 
follows, supposing in every case that the three systems of 
supply are open to choice: Whatever the size of the 
town, a gravity system would be most efficient whenever 
these conditions were all fulfilled; the supply of unques- 
tioned present and future purity; the quantity sufficient 
for the needs of the next 20 years without great additional 
outlay; and the original cost such that 8 per cent. thereof 
will not be greater than 60 per cent. of the total operating 
expense, including interest and sinking fund. 

‘* A direct pumping system will be the most economical 
when the town is of such a size that its daily consumption 
will be more than one-half million gallons ; when the 
supply is good and abundant, but situated at a low level ; 
and when there are no great differences of elevation in 
the distribution system. If there are highly elevated 
portions, these, when of small comparative area, or con- 
sumption are best supplied with a reservoir system, hav- 
ing an independent force main. When the consumption 
is less than one-half million gallons, direct pumping with 
a reservoir stand-pipe of at least 20 hours capacity, situa- 
ted in the distribution system, will give the most economi- 
cal results. 

‘* When a town is so unfortunate that its supply is in- 
sufficient during certain portions of the year, or when that 
supply is sufficient for ordinary needs, but affords no 
margin for fire protection, a reservoir of large capacity 
will then be necessary. Works of the latter kind can 
only be regarded as temporary in character, the inevitable 
growth of the city forcing soon radical changes and pos- 
sibly reconstruction. 

‘* Although the writer is aware that no hard and-fast 
rules can be formulated for a choice of a system, and that 
a hundred local circumstances will determine the final 
selection, yet he believes that a few general principles 
like the above will afford some aid to the solution of 
doubtful cases.” 

Discussion.—Desmond Fitz Gerald : ‘‘ Boston’s 35,000,- 
ooo-gallon supply should be classed under the gravity 
system. We have for several years observed storage 
action on a large scale, and find that it greatly improves 
water of a certain degree of impurity. Even good water, 
though not improved, may be rendered more stable, and 
its color benefited by storing. Storage is greatly in- 
fluenced by its conditions.” 

J. B. Francis: ‘I have known at Lowell 8-inch pipes 
designed for 150 pounds pressure that had been 60 years 
in service and were working without signs of failure at 
200 pounds pressure.” 

F. L. Fuller: ‘‘I think that many pipe systems stand 
more than 20 years, and question the statement made in 
the paper that many companies sell water below the cost 
of production.” 

C. B. Brush: *‘As the author says, water-works reports 
are usually unsatisfactory, and this paper has been com- 
piled from such ones. Here there is no distinction be- 
tween high and low service works. ‘Ihere are great 
differences between lengths of force pipes, etc., so that 
the data is inadequate to draw conclusions from. The 
inference from the paper is that direct pumping is gen- 
erally desirable; such is not my conclusion, and I protest 
against the statements going out without protest from 
this society. My experience is directly opposed to the 


conclusions of the writer, which I would not willingly 


accept without much better data.” 

H. M. Wilson: ‘‘ Spokane, Wash., is an instance of a 
town without extra fire pumps. There the engine broke 
down just before the 4th of July, the engineer went away, 
fire broke out, and the town was destroyed.” 

Prof. J. B. Johnson: ‘‘I protest against any deductions 
{rom a table of averages where all the items are given 
equal weight. Here the conditions are so different that 
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there is no comparison. A little village counts just as 
much as New York. Engineers should weigh facts and 
give them‘’a proper relative significance. I submit that 
this is an absolutely vicious basis of argument.” 

T. H. McCann: “I notice many defects in the state- 
ment about Hotoken. If the others are not more accu- 
rate I doubt the conclusions.” 

A member: ‘I think these tables are valuable for inde- 
pendent use and as giving useful data of many towns.” 

Mr. Metcalf: ‘In Pittsburg we had much trouble from 
the pumps being clogged by mud and drift in freshets of 
the Allegheny River. To remedy it I had an intake well 
12 feet deep dredged, cribbed and covered. We got 
clear water, but soon great complaint was made of lime 
in the water that filled up the boilers, etc , and finally it 
became so serious that the water was analyzed and found 
to be very heavily charged with saline matter. This 
water was evidently from a separate source just beneath 
the sweet Allegheny and contained three times the matter 
that the river did even in flood times. So we had to de- 
stroy the crib, etc., at a considerable expense.” 

Friday evening over 170 of the members of the conven- 
tion and their guests, including ladies, attended the ban- 
quet, where the toastsand responses pleasantly alternated 
with the courses. 

Saturday morning the majority of the members and 
their guests visited Bell’s Gap, a special train being fur- 
nished by the Pennsylvania Railroad Company. 


SATURDAY AFTERNOON SESSION, 

The regular business meeting of the society was held 
Saturday afternoon. The Committee on the Compressive 
Strength of Cements and the Compression of Mortars and 
Settlement of Masonry reported progress, and that they 
were awaiting an opportunity to use a large testing ma- 
chine. The report was accepted and the committee con- 
tinued. 

The Committee on Uniform Methods of Testing Ma- 
terials used in Metallic Structures reported progress. 
The report was accepted and the committee continued. 

The Committee on Standard Rail Sections did not pre- 
sent a report. 

A member of the Committee on Purity of Water Sup- 
ply presented a minority report, which was received and 
referred to the Board of Direction for action. 

The Committee on Uniform Standard Time reported 
progress and the preparation of a memorial to Congress 
to pass an act to legalize this system of time. The report 
was accepted and the committee continued. 

A communication was received from V.G. Bogue, 
Chief Engineer Union Pacific Railroad, stating that an 
engineers’ room had been furnished in a hospital in Wash- 
ington. It contained two beds, and $3,000 was required 
to endow it. The society was invited to furnish $1,500 
or $2,000 of the amount, the rest of which would be 
raised in the West. The communication was referred to 
the Board of Direction. 

The Committee on the Revision of the Constitution 
and By-Laws submitted its second progress report. It 
had held three meetings and been mainly occupied in con 
sidering the formation of branch societies and affiliation 
with existing local societies. Sixty-two communications 
have been received upon the subject, and a circular em. 
bodying five different plans has been sent to representa- 
tives ef 27 local societies, from ten of which responses 
have been received. The committee has offered every 
possible opportunity for the expression of the views of 
local societies on affiliation, and had vainly hoped for 
personal discussion with them upon the plans suggested. 
‘*' Your committee is impressed with the idea that ob- 
stacles arising in the details would make it extremely 
difficult to definitely conclude an affiliation plan; they are 
unable to report in time for action by the convention upon 
the general subject committed to their charge and there- 
fore submit this report of progress and ask to be con- 
tinued.” The report was accepted and the committee 
continued. 

A communication from the Western Society of Engi- 
neers asked that this society appoint a committee of its 
members to meet in Chicago next October, committees 
from other engineering societies to consider the holding 
of au International Engineering Congress in Chicago 
during the World's Columbian Exposition of 1893. The 
communication set forth the aims and advantages of such 
a congress, and proposed an erganization for preliminary 
arrangements. The communication was accepted, and it 
was voted that the President should appoint from the 
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members of this society representatives who should at- 
tend a preliminary meeting and report its action to this 
society. The Presideat was requested, by a unanimous 
vote, to be one of the representatives. 

It was moved that a committee of three be appointed 
by this society to meet committees of three from each of 
the societies of Mechanical, Mining and Electrical Engi- 
neers to discuss a scheme of affiliation. This motion 
was laid on the table and the business session adjourned. 

The convention reassembled and selected the following 
Nominating Committee: A. M. Wellington, W. B. 
Franklin, Charles Paine (chairman), M. L. Holman and 
G. Bouscaren, representing, respectively, the first, second, 
third, fourth and fifth geographical districts, which were 
arranged as Jast year. 

J. E. Watkins presented a paper on ‘* The Beginnings 
of Engineering, with Special Reference to Early Engineer. 
ing science in America.’ Lack of time prohibited the 
reading of a great part of the paper. The author gave a 
resumé of the development of engineering in different 
countries, and mentioned various special works—an 
ancient aqueduct tunnel in Judea simultaneously con- 
structed from both ends; the first Roman tramways; the 
first United States canal, in Orange County, N. Y.; the 
establishment of West Point; the act of Congress in 1794 
for employing French engineers here—and traced the 
evolution of engineering instruments of precision and the 
growth of engineering societies, and concluded by saying 
that in America the engineer typifies the restless pro- 
gressive practical spirit that has made this country what 
it is. 

Discussion. — Clemmens Herschel said that John 
Smeaton first signed himself ‘‘Civil Engineer,” and 
should be considered truly the first civil engineer; he 
was also the first expert witness. 

Don J. Whittemore told of using, over 40 years ago, 
one of the first four transits made by Young, and how a 
large transit, ordered about that time from England, was 
not provided with a revolving telescope, and a second tel- 
escope was therefore inversely mounted on the same 
axis. ; 

C. P. Bassett presented a paper on ‘‘ Inland Sewage 
Disposal, with Special Reference to the East Orange, 
N.J., Works.” The author exhibited maps and photo- 
graphs and briefly deseribed the conditions, construction, 
operation and efficiency of the works described, which 
have been illustrated in TH& ENGINEKRING AND BUILD- 
ING RECORD,* 

Discussion.—Question (in reference to the amount of 
chemicals, etc., advised by Mr. Bassett and not adopted 
in the sewage treatment,) ‘‘What would your proposed 
improvements in chemicals cost ?”’ 

Answer: ‘‘ About $4,000 a year.” 

Saturday evening the most of the members and guests 
of the convention went by special train to Altoona, where 
they were given a reception by Mr. and Mrs. Theodore 
N. Ely. 

MONDAY MORNING SESSION. 

At the opening of the Monday morning session the 
secretary read an abstract of a paper on the “‘ Littoral 
Movements of the New Jersey Coast,” with remarks on 
beach protection and jetty reaction by L. M. Haupt, M. 
Am. Soc. C. E., illustrated by maps and photographs. It 
discussed the subject at length under the following heads : 
Resultant direction of drift; predominating forces causing 
movement; angular wave action; reaction ys. velocity; 
normal scum in tidal inlets; enormous deductions; de- 
criptions of special localities. The Node: practical appli- 
cations; shore protection; insular wave breakers, and 
reaction. 

Discussion.—F. Collingwood: ** At Ocean Beach, 
N. J., I have frequently observed a constant travel of the 
beach material from south to north: this was also the 
case during a violent northeast storm.” 

J. B. Francis: ** This wave action was visible at Sea- 
bright, N. J., last year, and was not confined to storms, 
but operated continuously. A similar motion is given to 
floating objects, which, on a still day, I estimated to 
move Io feet a minute.” 

Prof. O. H. Landreth presented a paper on ‘‘ The 
Electric Street Railway System of Nashville, Tenn,” in 
which he noted its remarkably rapid development and ex. 
tension resulting from the change from mules to elec- 
tricity. There are now 64 miles aggregate length of 
track and over 100 cars. The overhead single trolley 
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system was employed. The power developed’ was 670 
nominal electrical horse-power at 500 volts pressure. Hle 
described the plant, its details and operation, estimating 
by three different methods the total amount of power de- 
veloped, and gave data of the effective power, cost of 
production, etc. 

Discusston.—J. F. Crowell: **‘ Have you worked out 
the return of power?” 

Professor Landreth: ‘‘ Only by assumed data.” 

F, Collingwood: ‘* Have they found electricity more 
economical than mules?” 

Professor Landreth: ‘‘ Yes, greatly. The operating 
expenses are very little increased, and the receipts are 
nearly doubled, both by expansion of the liue and in- 
creased speed, which induces people to ride for pleasure.”’ 

Oberlin Smith : *‘ Dynamometer tests of the cars would 
be valuable. Have any cars been provided with single 
instead of double motors, and what is the maximum 
grade?” ‘ 

Professor Landreth: ‘‘ The maximum grade is 8 per 
cent. There are several 6 and 5 per cent. grades.” 

Mr. Fava: ‘‘ In Washington, D. C., a new system is 
soon to be built having a main circuit and local ones 
with connections about go feet apart. This system has 
given good results on a 2,000 foot line, and is economical 
in construction, the cable, trolley, wires, yokes, etc., be- 
ing on top of the ties and very accessible.”’ 

C. B. Brush read a communication on ‘‘ Water-Works”’ 
from F. E. Siekels, which consisted mainly of a descrip- 
tion, with illustrations, of some important machines, etc., 
of his construction, including a steam steering apparatus, 
a machine for cutting holes in pipes, a watertight press- 
ure regulator valve, now in use by the Kansas City Water- 
Works, and an air vessel for a direct acting pump, de- 
signed to secure the best possible vacuum and promote 
smooth working. 

The secretary read a paper N. W. Eayers on ‘‘ The 
Ventilation of Tunnels.” The author discussed two 
raethods of removing smoke and gases from tunnels, by 
natural and by mechanical means. The first operates by 
producing circulation by temperature and barometric dif- 
ferences, and does not influence short tunnels with their 
ends at the same levels, but where the engine acts notably 
asapiston. Ordinary ventilation requirements only ne- 
cessitate the clearing away of smoke in a time less than 
the headway of trains. The Hoosac Tunnel is the most 
important example in this country of natural ventilation. 
It has a shaft over 1,000 feet deep with connecting gal- 
leries at the center, and in winter has closed doors at the 
ends, and near them warming furnaces to prevent freez- 
ing of the atmospheric moisture. The St. Louis Tunnel 
has a ventilation stack 130 feet high, and a fan house and 
fan near its center. <A description was given of their 
duty and details and of recent anemometer tests of the 
circulation of the air. In America natural ventilation so 
far proves sufficient for the mountain tunnels. In Europe 
artificial ventilation is most developed in England. In 
the Mersey Tunnel fresh air is admitted at stations from 
an auxiliary parallel air tunnel, and the circulation is 
here, as in several other English tunnels, maintained by 
fans of from 30 to 40 feet diameter. The conclusion 
was that successful ventilation lies chiefly in keeping 
smoke and gas out of the tunnel, instead of admitting 
and then removing it. 

The secretary read by title a paper by F. A. Velschow, 
on ‘‘The Cause of Trade Winds.”” Meteorological changes 
were explained and illustrated by charts, and the follow- 
ing conclusions deduced: The surface air becomes dry 
by resting over the large arid zone lying north and south 
of the equator, and is formed into cushions of dry air 
which are ultimately thrown westward over the surface of 
the oceans. By getting cooled down over the sea surface 
the dry air appears there as centers of high pressure which 
are kept up or fed by the continual flow of dry air from 
land which circulates round these centers of high pressure. 
The trade winds in each of the five oceans is, therefore, 
each of them one continual current of dry surface air 
issuing from a dried-up land district lying to the east of 
them. The direction of the circulation does not depend 
upon the earth’s rotary motion, but upon the interposi- 
tion of the centers of high pressure and the corresponding 
dried-up land districts, the former always lying a little 
further from the equator than the latter. 

The secretary read by title a paper by Charles E. Emery, 
on ‘‘Observations on the Forth Bridge,” in which the 
author describes the location and conditions of the bridge, 


giving principal dimensions and data, and describes de- 
tails, construction, erection and plant, adding records 
and diagrams of temperature movements of the’ trusses. 

A paper by Robert Moore, on ‘* Some Experiments on 
Anchorage of Iron Bolts in Rock,” another by Onward 
Bates, on ‘‘ Truss Bridges,’ and another by W. E. 
Worthen, ons‘' Steam Heating,” had been announced, 
but were not presented to the convention. 

The secretary read a paper on ‘‘The Turn-Table on the 
Main Track of the Silverton Railroad in Colorado,”’ by 
C. A. Gibbs. The author described this railroad as the 
steepest, crookedest and best paying one in Colorado. It 
traverses a very rough country, and had to run over a 
switch back, for whose operation this turn-table in the 
main track is necessary for the engine. The train runs by 
gravity both ways to the turn-table. 

John Bogart presented a paper and drawings describing 
the repairing of a break in the Champlain Canal in New 
York. A small stone culvert with foundations some dis- 
tance above bed rock, but in apparently good material, 
carried a little stream under the canal. At this point the 
vertical wall of the canal on the tow-path side suddenly 
gave way and was carried out by the water of a four mile 
level. The break was repaired in the usual manner by a 
timber crib, puddled and sheet piled, but in a day or two 
there was another break on the opposite side of the canal, 
and as the ground under the culvert was evidently honey- 
combed, sheet piling was driven to refusal across the 
canal above and below the break and in this section a 
timber aqueduct was built with vertical walls, wings and 
a puddle lining, thus bridging the treacherous culvert. 
In making the concrete used stone was lacking but was 
replaced by coal from a boat stranded in passing. The 
work was rapidly executed from materials at hand and 
has proved satisfactory. 

The paper was briefly discussed by P. F. Brendlinger, 
J. F. Crowell and A. N. Snyder. 

The regular papers having been finished A. N. Snyder, 
C. E., of the Pennsylvania Railroad Company, gave, by 
request, a very interesting account of the history and con- 
struction of the South Fork Dam, illustrating it with 
maps, profiles and blackboard diagrams. A very ani- 
mated and interesting discussion followed on the failure 
of the dam last year and the destruction in consequence 
of the Pennsylvania Railroad viaduct bridge No 6 in the 
Conemaugh Valley about two miles below the dam, which 
W. H. Brown, Chief Engineer of the Pennsylvania Rail- 
toad Company, attributed to undermining and failure of 
one of the abutment foundations which, in compliance 
with State specifications, had been built on a timber plat- 
form which the rebuilding of the structure showed to have 
been only 4 feet above bed rock. Other opinions were 
advanced to the effect that the failure was due to the im- 
pact of the flood wave, to the ramlike effect of floating 
debris, etc., and the general theories of flood wave form 


.and motion and the causes and manner of failure of the 


South Fork Dam, with descriptions of its former and 
present appearance, were given by J B. Francis, M. J. 
Becker, P. F. Brendlinger, J. F. Crowell, C. B. Brush, 
Col. W. E. Merrill, Mr. Snyder and others. 

With this session the convention closed. 

Monday afternoon many of the members and guests, 
through the courtesy of the Pennsylvania Railroad Com- 
pany, took a special train to Altoona and there visited that 
company’s extensive shops, while others made an excursion 
to the site of the South Fork Dam. Tuesday morning the 
most of the Eastern members who remained returned by 
special train to New York. 

THE ATTENDANCE, 

The following members and guests were present at the 
convention : 

William L. Abbott, Pittsburg, Pa.; W. A. Aiken, Mt. Vernon, O.; 
Latham Anderson, Miss Anderson, Cincinnati, O, 

Max J. Becker and three ladies, Charles Blackwell, W. A. 
Bal'ard, A. H. Browne, A. F, Brown, Pittsburg, Pa.; M. F. Bon- 
zano, Mrs. Bonzano, W. H. Brown, Philadelpbia, Pa.: G. Bous- 
caren, Cincinnati, O.; William Henry Baldwin, Mrs. Baldwin, 
P. F. Breadlinger, Mrs. Breadlinger, Yonkers, N. Y.; W. F. Booth, 
Poughkeepsie, N. Y.: Charles B. Brush, John Bogart, Mrs. Bogart, 
Miss Bogart, Miss E. G. Crans,W. A. Brackenridge, New York 
City; O. F. Balston, Mrs. Balston, Brooklyn, N. Y.; Thomas W. Bald- 
win, Mrs. T. W. Baldwin, Miss M, J. Baldwin, Miss C. A. Bald- 
win, Bangor, Me.; M. L. Byers, Mahoningtown, Pa.; A. Bonzano, 
Mrs. A. Bonzano, Hubert Bonzano, Mrs. Bonzano, William H. 
Burn, Phoenixville, Pa.; C. Ph. Bassett, Newark, N. J.; John 
W. Bacon, Mrs. Bacon, Danbury, Conn.; C. M. Bolton, Washing- 
ton, D.C. ; 

J. Foster Crowell, F. Collingwood, New York City: O. Chanute, 
Chicago, Ill.; W.C. Cushing, Zanesville, O.; Amory Coffin, Mrs. 
Coffin, Phoenixville, Pa.; H. Wadsworth Clarke, Syracuse, N. Y.; 


Mendes Cohen, Mrs. Cohen, Miss Coben, John Cassard, Baltimore 
Md.; Miss R. H. Cole, Boston, Mass. 

Harry G. Darwin, Stancliffe B. Downes, Miss Bazena T. Downes, 
New York City; Paul Didier, Charles Davis, Miss A. H. Davis, 
Allegheny City, Pa.; F. G. Darlington, Mrs. Darlingtoo, Indianapo- 
lis, Ind.; John B. Duncklee, Mrs. Duocklee, Washingtor, D. C.; 
James G. Dagron, Baltimore, Md.; J. M. Davis, Philadelphia, Ba. 
Char'ies KB. Dudley, Altoona, Pa.; G. S. Davison, Mrs. G. S. Davis 
son, A Dempster, A. Dempster, Jr., Pittsburg, Pa. 

Theo. N. Ely, Altoona, Pa.; Henry T. Eddy, Cineinnati, O. 

James B. Francis, Lowell, Mass.; Frank L. Fuller, Mrs. Fuller, 
Boston, Mass.; Destnond FitzGerald, Brookline, Mass.; J. Foster 
Flagg, Brooklyo, N. Y.; Burr K. Field, East Berlin, Conn.; Clark 
Fisher, Trenton, N. J.; &. Fisher, Mrs. Fisher, Detroit, Mich.; W. 
L. Ferguson, Balt'more, M. D.: A. P. Folwell, A. Fteley, New York 
City; F. R. Fava, Jr.. Washington, D.C. 

Charles E. Goad, Toronto, Can.; Bemnard R. Green, Washington, 
D. C.; Miss E. L. Griffen, Pheenixville, Pa.; Edward 8. Guthrie, 
Mrs. Guthrie, Buffalo, N. ¥Y.; Carl Gayler, St. Louis, Mo. 

S. S Haight, Samuel Garlton Haight, West Farms, New York 
City; Clemens Herschel, Mrs. Herschel, George R. Hardy, Mrs, 
Hardy, New York City; K. —Emil Hilgard,- Crocinnati, O ; Caspar 
Wistar Haines, Mrs. Haines, Miss Haines Philadelphia, Pa.; Peter 
C. Haines, Washington, D.C.; W. M. Hughes, Altred E. Hunt, 
Mrs Hunt, Pittsburg, Pa.; A. C. Hippey, Altoona, Pa.; R A. 
Hale, Mrs. Hale, Lewrence, Mass.; W. E. Hoyt, Rochester, N. Y. 

Thomas H. Johason, Mrs. Johnson, Pittsburg, Pa.; C. L. John- 
soo, Albany, N. Y.; J. B. Johnson, St. Louis, Mo. 

William B. Knight, Mrs. Koight, Kansas City, Mo.; Walter Katté, 
Mrs. Katté, Miss Katté, New York City; George W. Kittredge, 
Gustave Kaufman, Pittsburg, Pa.; Paul S. Kiny, Buffalo, N. ¥ 

Thomas D. Lovett, Cincinnati, O.; Albert R. Leeds, Hoboken 
N. J.; Olin H. Landreth, Nashville, Tenn.; Thomas B. Lee, New 
York City; D. Jones Lucas, Mrs. Jones, Philadelphia, Pa.; W. R. 
Leeds, Mrs. Leeds, Richmond, Ind. 

Henry C. Meyer, T. Spencer Miller, Lincoln Moss, Mrs. Moss, 
New York City: T. H. McCann, Hoboken, N.J.; H I. Miller, 
Mrs. Miller, Louisville, Ky ; Henry G. Morris, Mrs. Morris, Stephen 
Morris, Philadelphia, Pa.; William Metcalf, Mrs. Metcalf, Pitts- 
burg, Pa.: H. D. Morse, Wilmington, Del.; W. E. Merrill, Mrs. 
Merrill, Cincinnatti,O.; R. H. McKee, Washington, D. C.: Mace 
Moulton, East Berlin, Cona. 

George B. Nicholson, Covington, Ky.; Edward N chols, Pitts- 
burg, Pa. 

F. S. Odell, Mrs. Odell, New York City; Frank C. Osborn, 
Cleveland, O.; W. A. Osbourn, Buenos Ayres. 

Robert E. Pettit, Altoona, Pa.; Heary G. Prout, New York City; 
Charles Paine, Robert Pitcairo, Pittsburg, Pa.; W. A. Pratt, Wil- 
mington, Del.; Joho A. Partridge, Washington, D. C.; George W. 
Parsons, Mrs. Parsons, Harrisburg, Pa.; W. A. Pike, Minneapolis, 
Mion. 

P. C. Ricketts, Troy, N. Y¥.; Thoinas Rodd, Pittsburg, Pa.: 
J. R. Richards, Mrs. Richards, Boston, Mass.; Percival Roberts, 
Jr., Philadelphia, Pa.; J. Ramsey, Jr., Cincinnati,O.; Benjamin 
Reece, Chicago, II. 

William P. Shinn and Miss L. A. Meade, R. H. Soule, tittsburg, 
Pa ; Henry B. Seaman, Brooklyn, N. Y.; Frank W. Skinner, Hor- 
acc Skinner, New York City; C. C. Schneider, Mrs. Schoeider, Mrs. 
W. J. Cole, S. L. Smedley, Miss J. L. Smedley, Philadel phis, Pa.; 
Oberlin Smitb, Mrs. Smith, Bridgeton, N. J.; J. Parker Snow, 
Woonsocket, R. I.; C. L. Stroebel, Chicago, IIl.; J. Guilford 
Smith, Mrs. Smith, Buffalo, N. Y.; Reuben Shirreffs, Patersor, 
N. J.; F. L. Sheppard, Altoona, Pa.; R. B. Stanton, Denver, Col.; 
Henry Szlapka, Phoenixville, Pa. 

Joho Thomson, Mrs. Thomson, Stevenson Towle, L. L. Tribus, 
Calvin Tompkins, G. H. Thomson, A. W. Trotter, New York 
City; Bushrod W. Taylor, Mrs. Taylor, Louisville, Ky.; George E. 
Thackray, G. E. Thackray, Mrs. G. E. Thackray, Johnstown, Pa.: 
E. B. Taylor, Mrs. Taylor, Pittsburg, Pa.; M.M. Tidd, Miss A. 
S. Tidd, Boston, Mass.; M. W. Thomson, M. Trump, Altoona, Pa.; 
T.K. Thomson, Cereco, W. Va. 

Joseph Wood, B. L. Wood, Jr., W. G. Wilkins, Mrs. W. G. 
Wilkins, Victor ‘Vierman, Pittsburg, Pa.; A M. Wellingtoo, New 
York City; Fred. C. Weir, Cincinnati, O.; J. Elfreth Watkins, H. 
M. Wilson, Washington, D. C.; D. J. Whittemore, Mrs. Whitte- 
more, Milwaukee, Wis.; F. M. Wilder, Ind‘anapolis, Ind. 


ENDURANCE OF IRON IN THE KIEFF 
BRIDGE. 


Iv appears by the excerpt minutes of proceedings of 
the Institution of Civil Engineers that tests have recently 
been made of wrought ircn links that were used 40 years 
in the Kieff Suspension Bridge, and also of spare links 
manufactured with those put in the structure but never 
used. The members were 1 by 12 inches and 12 feet 
long, and four specimens (A) 1 by 1% by 8 inches were 
cut longitudinally froma link taken from the structure, 
and as many (B) from one of the unused duplicates. A 
4-inch tranverse test piece (C and D) was also cut from 
each member. 

Single tests of C and D and the means of four tests each 


of A and B gave results as follows: 


Tons per Square Inch. 


Per cent. of Per cent. of 


Specimen 


Tensile Elastic | Elongation. } ‘* Contraction.” 
Strength. Limit. 
A 21.8 vEL 14.05 17.35 
B 22.2 1.93 13.42 18.75 
Cc 14-9 |  «eeee 2.1 1.0 
I) 07092 6 ies 6.0 6.8 
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DESIGNS FOR THE GREAT LONDON TOWER. 


THE Committee of Award in the competition for de- 
signs for a great tower in London. instituted by the 
Tower Company. has made its report, giving tbe first 
and second prizes to the designs shown in the accompany- 
ing illustrations and numbered, respectively, r and2. A 
third design, given honoratle mention, was that of Max 
am Ende, illustrated in the issue of this journal of May 17. 

The design shown in Fig. 1, submitted by A. D. 
Stewart, M. Inst. C. E., J. M. MacLaren and W. Dunn. 
A. R. I. B. A., all of London, and awarded the first 
prize of 500 guineas, is for a tower 1,200 feet high, hav- 
ing an octagonal skeleton 300 feet in diameter at the 
base. It is to be of steel throughout, and fitted with 
elevators to the top. 

The design given the second prize of 250 guineas, sub- 
mitted by John L. Webster, M. Inst. C. E., and J. W. 
Haigh, both of Liverpool, is for an octagonal steel tower 
1,300 feet high, with a base 470 feet in diameter. Hy- 
draulic elevators are included, and the lower part of the 
tower and upper platforms are provided with buildings for 
residences and other purposes. 

The illustrations and data are from London /ndustries, 
The report of the committee to the Tower Company is as 


follows: 

Gentlemen:— Having completed our investigation of the competi- 
tive designs for the proposed tower, we now submit our report. I[n- 
vitations to compete were advertised on October 23. 1889, and 68 de- 
signs were seaotin. We met toconsider these designs for the first 
tfme on March 15 last. Every drawing has been carefully examined 
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economy in construction or general practicability. In comparing the 
desigos, we endeavored todo the competitors justice by judging of 
the merit of their work from the point of view adopted by themselves, 
and we also gave weight tothe amount of time and care which had 
been devoted to the elaboration of the designs and calculation of 
tresses and estimates. After very careful consideration, we have 
decided to award the prizes as follows: Fitst prize (soo gu‘neas), to 
Messrs. A.. D. Stewart, J. M. MacLaren and W. Dunn, 21 King 
William Street, Strand, joint authors of design No. 37; second prize 
(250 guineas), to Messrs. J. J. Webster and T. W. Haigh, 67 Lord 
Street, Liverpool, joint authors of design No. 51. 

It is unnecessary for us to set forth the reasons of our decision ia 
dctail or to classify in the order of merit desigas for which no prizes 
are available, but the committee desire to state that they consider the 
design No. 50, by Mr. Max am Ende, deserves honorable mention. 

We are, gentlemen, your obedient servants, 
E. H. Carsutt, Chairman, 
Frepericx Bramwe tu, 
B. Baxrr, 
E. J]. HaRvanp, 
Avex. B. W. Kennaepy, 
C. Lipper, 
J. F. Mou.cron, 
Tuomas Verity. 


WATER-WORKS FOR GALT, ONT, 


WILLIS CHIPMAN, civil and sanitary engineer, of Tor- 
onto, Ont., has just made a report to the Mayor and 
Council of the town of Galt, Ont., on a proposed system 
of water-works. After r:viewing the various sources of 
supply he advocates Sudden’s Lake as the source, to be 
supplemented from springs when the necessity arises. 
This contemplates a gravity system, as the elevation of 
the lake is sufficient to give a pressure of fifty pounds to 
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PRIZE DESIGNS FOR A TOWER IN LONDON, 


by the majority of the committee repeatedly, and while on exhibition 
at the Drapers’ Hall (where the fullest opportunity was afforded of 
comparing the respective designs), we devoted an entire day there to 
the work, and throughout have given the most detailed considera- 
tion to the question before coming to a final decision as to the award 
of prizes. The designs were of very varying merit, and although 
there were good points about many of them, we must confess to a 
feeling of disappointment on the whole as to the result of the compe- 
tition, there beirg no single design which we could recommend as it 
stands for execution. In justice to the competitors, it must be re- 
membered, however, that the existence of the Eiffel tower and the 
desire to avoid imitatiocs necessarily considerably enhanced the dif- 
ficulties of the problem, because in the E:ffel tower the most natural 
and obvious way of combining economical construction and suitable 
architectural effect had already been appropriated. As a result 
some of the designs submitted were wildly eccentric or extravagant, 
while others were marked by an entire absence of architectural 
merit. 


We found little difficulty in eliminating the larger proportion of 


the designs, but the final award was not arrived at without rep: ated 


and prolonged consideration. Confining ourselves to the designs 


properly worked out by competent men, we found that, in some cases, 
the chief consideration had been given to economical construction 
and in others to architectural effect In other words, some designers 
approached the problem from the point of view that the main thing 
was to get 1,200 feet above the ground with a torm of tower which, 
having a fairly good outline, was specially adapted to resist wind 
pressure and other stresses with the minimum weight of steel, while 
others adopted the opposite view, namely, that the primary object 
was to get the best ar:bitectural effect without special regaid to 


the inch. He thinks that ultimately it will be necessary 
to put in pumping machinery to maintain a sufficient fire 
service. The estimated cost of the work is $125,000, 
made up as follows: Distribution system, $70,000; pur- 
chase and improvements, $3,000; 16,000 feet of mains 
$32,000; building, $6,000; pumping machinery and boilers, 
$5,000; engineering and contingencies, $9,000. Mr. Chip- 
man commends the authorities for deciding to build the 
works themselves and publishes a table of towns in Ontario 
that have their own works ‘‘as an investment, and are 
paying good dividends.” 


IMPROVEMENT WORKS ON THE RIVER 
RHONE.* 


THE works described in these articles are still in prog- 
ress, but as portions of them have been in existence some 
time and stood the test of both floods and droughts, the 
success of the complete scheme seems assured, and the 
author thinks a similar course of treatment applicable to 
other similar rivers. 

The course of the river is divided into three sections : 

(1) Above Lyons 120 miles not navigable. 

(2) Below Lyons to Arles, 175 miles, navigable. 

(3) Below Arles to the sea estuary, 30 miles, navigable. 


*A paper by L. Clavard in Nouvelles Annales de la Construc- 
tion abstracted in Excerpt Proceedings of the Iostitution of Civil 
Engineers 
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The regime of the river is described in considerable de- 
tail. The main feature of it is the fact that very heavy 
floods occur from the melting of the snows of the Swiss 
mountains where the main stream takes its rise, modified 
by the fact that the principal affluents are not snow-fed, 
and therefore do not coincide with the main stream in 
their periods of flood. The bed of the river is of gravel 
easily eroded, varied at a few points by isolated rocks 
emerging from the bottom. Until the new works were 
undertaken, every flood led to a new channel being opened 
in one part or another of the stream. The object of the 
work has been to fix the channel of the river and put an 
end to erosion of the banks and bottom, and the result 
has so far been most satisfactory. A longitudinal section 
of the river in any part shows an alternation of deeps and 
shallows, the deep occurring in the middle of a curve (in 
plan) at its outer side, and the shallow at a point of in- 
flexion between two successive curves. ‘Ihe author ex- 
plains how isolated dredging in the shallows reduces the 
level of the reach above, and generally tends on the whole 
to reduce the navigable depth rather than increase it. 
Illustrations are given of the very large variations in 
velocity of flow that exist in short distances depending on 
the changes of depth, the curvature ot the channel, and 
other causes, and of the tendency of these variations to 
disappear as the river rises. The effect of dredging in 
one of the shallows is to lower the water level and diminish 
the velocity at that point, and the lowering of level ex- 
tends through the next reach upwards to the nearest 
Shallows above at which the slope and velocity must 
therefore be increased and the depth of water diminished. 
Similar effects are shown to tollow in many cases from an 
isolated embankment narrowing the stream in a shallow. 
The first effect is of course to raise the level in the shallow. 
This increases the velocity and sets up an erosion of the 
bottom which goes on ti!] equilibrium is restored. The 
net result is a water level which will in general be lower 
than the primitive level over a great part of the distance 
affected by the training wall and a diminished depth of 
water for navigation. As an illustration of these effects a 
description is given of a certain length of about six miles 
of the Rhone, on which various isolated embankments 
were made at different times, between 1858 and 1874, 
showing that while the immediate effect was beneficial. 
the indirect results were such as to diminish the available 
depth in the end. It is seen therefore to be essential, in 
disturbing the conditions of a river bed liable to erosion, 
to determine what the condition of equilibrium will be 
after the new works have produced their full effect, and 
to make sure that a remedy directed to a specific evil will 
not produce greater evils elsewhere. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer. will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. -\nonymous letters 
will not be noticed. 


LAKE CURRENTS AND SEWAGE DISCHARGE. 


Lo the Editor of Tue ENGINERRING AND Buitpinc Recorp: 


Sik: The preliminary report of Mr. Rice, late City 
Civil Engineer of Cleveland, on current observations in 
Lake Erie is of more than ordinary interest because the 
subject of lake currents has not received much attention, 
and a great deal of the experience is either fragmentary 
or not published. Four years ago a similar series of ex- 
periments (results not published) was made in Lake 
Michigan opposite Chicago to ascertain the probable dis- 
persion of sewage if discharged into the lake. Generally 
three floats were used at each station, one at the surface, 
another at mid-depth, and athird near the bottom. A 
large number of bottle floats were also used, single and 
double, the lower one at the starting point being placed 
IO to 20 feet deep. The general results were similar 
to those since found at Cleveland. Unless affected 
by local irregularities of the shore the currents were 
found to go substantially with the winds in water of 
moderate depth, and to respond quickly to any change. 
In deep water the surface currents also soon changed 
with the wind, but those at mid-depth and at the bottom 
did not generally partake of the same motion, sometimes 
being more than go degrees different, which is probably 
due to the equalization caused by the heaping of the water 
on the lee shore. Inasmuch as the lake currents are so 
variable we can, for purposes of Sewage disposal, rely only 
upon dispersion and dilution of the foul matter, but not 
upon absolute removal from any given localities. Mr. 
Rice’s suggestion of ponding the sewage near the shore 
during unfavorable winds is a new one I think. Un- 
doubtedly the expedient would be efficient in Many in- 
Stances, although it might cause some deposit. It is 
conceivable, however, that the large area or mass of 
pon.tled diluted sewage, after flowing into the lake, could, 
by a sudden return of the unfavorable wind, reach the 
water intake in a less desirable condition, because less 
dispersed, than if the sewaye had been continuously dis- 
charged into the currents passing the head of the pro- 
posed embankment. It seems to me that the least ob- 
jectionable method of discharging sewage into our lakes is 
to screen it thoroughly, if no better partial purification 
can be afforded, to get itinto currents as soon as possible, 
and to keep the outfall as far from the water intake as 
as local conditions and finances wil! show to be prudent. 

RUDOLPH HERING. 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 


No. XCV. 
(Continued from page 408, Vol. XXT.) 


REINFORCING AN IRON FLOOR. 

FicurE r is a diagram of the iron work of an upper 
floor in a large sugar refinery. 

N N are cast-iron columns carrying the longitudinal 
girders N N, etc., which support the transverse girders 
K K, etc., on which the wooden floor is laid. 

Figure 2 shows elevations of some of these transverse 
and longitudinal girders with loads concentrated on the 
iron pedestals J J. All these original girders were 15- 
inch 200-pound rolled beams, and were in nearly every 
case used in pairs. A few single beams were used, but 
they are not distinguised in Fig. 1, where all the original 
girders are shown by full double lines for uniformity. 
This floor was very heavily loaded, and after a time it 
was determined to reinforce it with additional beams, 
which were required to be set without disturbing the floor 
and could not much diminish the headway of the story 
below. 

Under these eonditions it was decided to support each 
transverse girder K at its center by longitudinal beams, 
AA, etc., and B B, etc., which are carried on cross- 
girders connected to the old longitudinal girders L L, 
etc., very near the columns. 

If the load had been uniformly distributed, each girder 
K would have been relieved of one-half its total load, 
and three-fourths of the maximum bending moment; the 
loads being, however, irregularly concentrated, the re- 
sults were not exactly in this ratio, but were in most cases 
nearly as good. 

In the case of each longitudinal girder L, about half 
the load was removed from its bearing with K, and re- 
turned at a point as close as possible to the end, thus 
greatly reducing its bending moments. All the new gir- 
ders are shown by single broken lines. A A, etc., and B 
B, etc.. are all 20-inch steel I-beams, weighing 272 
pounds per yard. AA, etc., are shown in Fig. 8; they 
are set parallel to the old girders L L, etc., and with their 
upper flanges in a horizontal plane about %-inch below 
that of the top flanges of the girders L L, etc. They are 
connected to the webs of the new cross-girders by the 
angles M and M. BB, etc., are the same as A A, etc., 
except that the angles M are omitted at one end, which 
has a bed plate for bearing on the wall. 

The new cross girders C!, C!, D, E, H, I, O, P, P' and 
Q, shown in Figs. 3 to 7, inclusive, are set with their top 
flanges in the horizontal plane of the top flanges of A 
and B. 

Figure 3 shows an elevation of the girder D and sec- 
tions at Z Z and Y Y. 

Figure 4 shows aend and side elevations and section 
at Z Z of the girder HI. 

The girders I are like H (Fig. 4), except that one end 
is made as shown in Fig. 5 so as torest on the wall. The 
girders E are like D (Fig. 3), except that one end rests 
on the wall and is made similar to that shown in Fig. 5. 
The girders C’ are like H (Fig. 4), except at the center, 
which is made as shown in Fig 6. The girders C are like 
the girders C', except that the brackets S S are omitted. 
The girders P! and P are like the girders C! and C, 
respectively, except that one end is made as in Fig. 5. The 
gircer Q is like the girders H (Fig. 4), except that the 
center is as shown in Fig. 7. The girder O is like the 
girders C (Figs. 4 and 6), except that one end is made to 
rest on the suspended seat shown in Fig. 9, where the 
new cross girders are supported by the old longitudinal 
girders L, L, etc., they rest on their lower flanges, to 
which they are accurately fitted by the heavy plates A A 
(Figs. 3 and 4), shaped in a cast-iron former to exactly fit 
the angle and fillet of the flange. 

After the new girders were all set very careful diagrams 
were made showing the deflections of the old girders and 
the clearances between the girders A and the girders K 
(which was intended to be about % inch) at their inter- 
sections. It was then calculated what the deflections of 
both would be under the required distribution of load, 
and they were sprung apart by 1o-ton hydraulic jacks 
until the clearances between the lower flange of the girder 
K and the upper flange of the girder A at their intersec- 
tion equaled their original clearance, plus the required 
deflection of A plus the difference between the original 
and readjusted deflection of K. Wrought-iron shims of 
the exact required thickness were then inserted between 


the girders K and A, and, the jacks being removed, the 
girders adjusted themselves to the required loading. 

In most places the jacks were applied as shown in 
Figs. 11 and 12. 

Figure 11 is an elevation at V V, Fig. 12, and Fig. 12 
is a section and elevation at W, X, Y, Z, Fig. 11. Four 
pairs of angles C C were placed as shown with one 
flange vertically against the web of the girder A; the 
other flanges were milled to exactly fit the lower flange of 
the girder A.at P P, and were connected by cross angles 
B B, fitting snugly at the topand bottom of A. Brackets 
D D were riveted to the angles C C, etc., and received 
the suspenders E E that supported the platform beams 
F and G on which were carried the hydraulic jacks J J, 
whose tops engaged the girder K. H H were spacing 
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pieces. As the pistons of the jacks were pumiped up they 
separated the girders A and K* until the shims could be 
inserted, after which the pressure was removed and the 
jacks and attachments taken to another point. 

A different arrangement was required at tbe points 
T, T, T and T (Fig. 1), where each load taken from the 
old girders K, K, etc., was to be transferred to two new 
cross girders which received it from a section (A!) of the 
girder A that was so short that there was not room for 
the above described arrangement, and one shown in Figs. 
13 and 14 was adopted. 

Figure 13 is a section and elevation at V V, Fig. 14, 
and Fig. 14 is a section and elevation at Z Z, Fig. 13. 


*There was an initial clearance between these girders which is, 
for convenience, omitted in all the illustrations. 
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Here both jacks J engaged the twin girder K and were 
seated on the platform beam C that was supported by 
eight suspender rods E E from the brackets S S riveted 
to the webs of the new cross girders. In this case, there- 
fore, when the jacks were operated they did not react on 
the short girder A! but caused direct deflection in the new 
cross girders C' and P' and in the old girder K. 

This reinforcement work was designed and executed 
by the New Jersey Steel and Iron Company, of Trenton, 
N. J., which furnished data from which the above de- 
scription and illustrations have been prepared in the 
office of this journal. 


WATER SUPPLY AT NEW ORLEANS. 

ACCORDING to the recently issued report of the Louisi- 
ana State Board of Health for 1888 and 1889, the chief 
source of water supply in New Orleans is the overground 
cistern. These cisterns vary in capacity, the smallest 
holding 1,000 gallons, and the largest from 18,000 to 
22,000 gallons. The Charity Hospital has 14 cisterns 
which aggregate 200,000 gallons. These cisterns are 
made of cypress staves, belted together with strong iron 
hoops, and are generally covered on the top to protect 
their contents from the soot and dust of the atmosphere. 
A great deal of the latter, however, is swept into them by 
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the first rain after a drought, necessitating frequent cleans- 
ing. 

In a large portion of the city, particularly the upper 
districts, Algiers and the suburbs, there are no water 
mains, and the cistern and well are the only sources of 
water supply. It is the custom for many families to filter 
the cistern water, but the majority drink it fresh from the 
tank, and although impurities occasionally find their way 
into this water it may be stated that as a general rule this 
water is healthy and sweet to the taste. Indeed, if the 
‘*cut-off,””» which is sometimes used to receive the first 
impure washings of the roof, could be put into general 
use, the water supply, it is thought, would be more whole- 
some than any other obtainable. The inability to con- 
struct underground cisterns in the city is looked upon as 
a God-send to the people, and it is considered due to this 
fact that typhoid fever is there so rare a disease. 

The hydrant, which supplies river water from the 
Mississippi, is in common use in the thickly populated 
districts. This water is used for drinking purposes by 
many, but its thick sediment of grayish mud is said to 
preclude it from general use until after the latter has been 
separated from it. This is not considered as safe or as 
healthy a water for drinking purposes as cistern water, 
though there is no evidence that it has ever been the 
means of spreading epidemic disease. 
Among wells, the artesian, driven 
\ and dug wells are used for drinking 
) purposes, though there is a law pro- 
hibiting the use of dug wells for any- 
thing but cleansing purposes. Fre- 
quent attempts have been made to 
enforce this law, and though public 
opinion is gradually coming to appre- 
Ciate its meaning, it is stated that a 
sanitary force fifty times as great as 
that now available would be power- 
less to prevent the drinking of the 
iis LUN water as long as a well is allowed on 
the premises. 

Many premises contain both hy- 


drants and cisterns, and these are 
about as numerous as those which 
contain hydrants alone. The propor- 
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tion of premises that have cisterns 
only is to those that have hydrants 
only as ten to one, a serious prepon- 
derance in seasons of long drought. 
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Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 
As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course be understood that the 
selection does not imply indorsement. 


WATER CART REGISTER, 

THE water cart register illustrated herewith is the in. 
vention of S. A. Charles, Superintendent of the Lexing- 
ton Hydraulic and Manufacturing Company, of Lexing- 
ton, Ky., and is used upon all watering carts in that place. 
The device is to be manufactured by the Hersey Meter 
Company, of South Boston, Mass., and consists of a 
framework shown in the sketch, marked B, upon which is 
hinged a cast iron cover C. ‘To the under side of this is 


attached a pan D, divided into two compartments a and 
6, by a partition F, sufficiently removed from the bottom 
of the pan to allow communication between the two com- 
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partments. In the compartment a is a copper float E, 
resting upon the bottom of the pan, and connected by 
means of a rod d, so that it has a fulcrum in a casting G. 
This rod is extended at the other end of the fulcrum, as 
shown at ¢, and is connected with a registering mechanism 
H{ so that upon the lifting of the float the hands of the 
registering mechanism are moved so as to indicate the 
lifting. Directly over the compartment 4 is an inlet hole 
J in the casting through which the water is directed to 
the pan. 

The whole device is mounted upon the watering cart, 
which is represented at A A, so that the float pan hangs 
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in the cart. The operation of the device is as follows: 
The supply pipe for filling the tank is placed in the inlet 
hole J on the top of the casting, allowing the water to 
pass into the compartment 4, whence it passes into the 
compartment a, and lifts the float, which causes the regis- 
ter to indicate the inlet of the water. When the pan is 


filled it overflows into the cart over the sides, and so Jong 


as the supply pipe remains, the cart will continue to fill 
through the overflow of the pan. When the supply is cut 
off the water remaining in the pan will gradually drain 
out through several small holes indicated at ¢, and allow 
the float to return to its normal position. It will be seen 
that it is impossible for the cart to. be filled without re- 
cording upon the register. It.is necessary that the cart 
be completely filled each time or it would be to the detri- 
ment of the one taking the water. The department 
knowing the capacity of the tank, and taking the readings 
of the register, determines exactly the amount of water 
used by the several carts, and makes the rates accord- 
ingly. 

The cover upon which the device is secured is locked 
by a padlock, as shown at 7, the key of which is retained 
by the department. ‘The inlet passage J being the only 
place at which the cart can be filled it is impossible fo, 
water to be obtained by the driver of the cart without 
proper record of it. ‘The cover is large enough to admit 
of a person getting into the tank, if it requires to be 
cleaned out, and the whole registering mechanism can be 
lifted out of the tank with the cover. 


ADJUSTABLE WATER METER SUPPORT. 


THE adjustable water meter support shown in the ac- 
companying illustration was designed by the Hersey 
Meter Company, of South Boston, Mass., and exhibited 
by them at the recent Portland meeting of the New 
England Water-Works Association. 

The device consists of a piece of pipe A, to which is 
secured a casting B, which forms a foot. Upon the other 
end of the pipe is a casting C, through which asmaller pipe 
D slides. This smaller pipe has secured to its upper end a 
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casting E, shaped to receive a meter and hold it firmly. 
The smaller pipe is adjustable up and down, to accommo- 
date meters set at different heights, and is secured by the 
set screw C. 

The device is intended to be used in places where a 
meter is hung in the pipe, as shown in the sketch, to re- 
lieve the weight of the meter from the connections and 
pipe. Itisasimple and neat substitute for a wooden 
shelf or bracket which it is frequently necessary to build 
in cellars and other places where meters are set. 


THE OTIS ELECTRIC ELEVATOR. 


AN electric elevator has just been placed on the market 
by Otis Bros. & Co., of New York City, which is said to 
be well suited to many places where it has heretofore been 
impracticable to use such an apparatus. The winding ma- 
chinery and safety appliances are such as they have been 
using for many years, but the motor, of which Rudolph 
Eickmeyer, of Yonkers, N. Y., is the inventor, possesses 
many novel features and was specially designed for ele- 
vator service. 

Among the advantages claimed for electric power gen- 
erally and for this motor in particular are its safety, sim- 
plicity, efficiency, the absence of noise, smell, smoke, 
ashes and heat and freedom from liability to damage by 
frost or by careless manipulation. 
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Referring to the illustration, A is the car with the usual 
safety attachments, running in guides B B and supported 
by the hoist ropes C C. The other ends of these hoist 
ropes C’ C’ wind on drum D from whose opposite side at 
the same time unwinds the counterweight rope X._ E is 
the hand rope by which the motion of the car is con- 
trolled. Its two ends E! and E*® wind on opposite sides 
of wheel H, which by arm I throws shifting bar M. This 
by arm Y and the sector and pinion motion at L operates 
the switch at S which cuts off or changes the direction in 
the motor Q of the electric current that enters and departs 
through wires F. When bar M is in mid position the 
elevator is stopped and the notch N permits roller R to 
drop into it and weight W on lever Z then applies brake 
O to the motor shaft, which is not shown. This shaft has 
an end bearing at P and carries commutator L, passing 
through motor Q, by which it is driven, and casing T it 
ends in box U where it carries an endless screw or worm 
which drives a worm gear in casing V. This gear is at- 
tached to the hoisting drum and so operates the elevator. 

Wheel H is carried loose on the end of the drum shaft, 
but when the latter has made a certain number of revo- 
lutions either way wheel H is carried with it and thus 
automatically stops the car at either end of its travel. 

At G is shown a part of the slack cable stop by which, 
should the car ever get stuck while descending, the ma- 
chinery would be instantly stopped and injury to it and 
the cables prevented. 

When it is desired to start the elevator up or down a 
pull on the hand-rope E, which passes through the car, by 
the mechanism before described moves shifting bar M, 
which by moving notch N lifts roller R and weight W and 
releases brake O, while at the same time the switch sends 
the electric current to the motor in the desired direction. 

If the attendant in stopping the elevator should not get 
the switch in mid position and by leaving a slight contact 
run the risk of burning tbe switch, an alarm or ‘* buzzer” 
in the car will warn him of the danger, and its noise can 
only be stopped by getting the switch exactly in the mid- 
dle so as to cut the current entirely off. 

A special attachment causes the electric current to be 
gradually turned on or off so as to avoid any shock in 
starting or stopping, and the motor is so arranged as to 
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operate at a uniform speed in either direction and at the 
same time to avoid waste of power by automatically ad- 
justing the strength of the current to the work to be done, 
while its external magnetism is so slight that a watch may 
safely be laid on its casing. 


SANITATION IN MELBOURNE. 


A ROYAL commission appointed two years ago to inves- 
tigate the sanitary condition of Melbourne, Australia, has 
just made its final report, accompanied by reports of three 
engineers submitting sewerage schemes. Melbourne itself 
has but about 76,000 population, but, including suburbs, 
which are practically a part of the town in sanitary mat- 
ters, it has over 420,000 people. All drainage is into the 
Yarra River, which winds through the city and suburbs, 
and the stream is further contaminated by refuse from 
abattoirs, tanneries, etc., onits banks. The drainage is by 
open channels in the streets, and even this primitive sys- 
tem is very imperfect. The report says that in many 
sections the liquid house refuse is allowed to largely lose. 
itself in the soil, that the channels are imperfect and the 
sewage is everywhere polluting the ground, heavy rains 
make the nuisance from overflowing very troublesome, and 
to modify this crude underground drains have been con- 
structed in some places, but it is questionable whether the 
remedy so applied does not involve greater dangers to 
health than the open nuisance originally existing. 

The commission recommended certain changes in the 
pan system for temporary relief, and the final establishing 
of a complete sewerage system. As to this last, schemes 
were proposed by three engineers, W. Thwaites, G. Gor- 
don and W. F. Bell. Each of the gentlemen recommended, 
in view of the violent rainfalls, the separate system of 
sewers, with a small part of the earlier rainfall admitted 
for flushing purposes, and the complete substitution of 
water carriage for the pan system, the present open 
storm water channels to be retained. 

The water supply of Melbourne is treated separately, 
and the suggestions of the report are mostly in regard to 
purifying it. The water is collected from a large basin 


in the Yan Yean reservoir, is not filtered, and is not satis- 
factory in quality. 
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PLUMBING IN THE UNION TRUST COM. 
PANY’S BUILDING, 
PART I.—ROOF, SUCTION AND DRIP TANKS AND PUMP 


CONNECTIONS. 

THE Union Trust Company’s new building on Broad- 
way, New York City, is about roo feet front, 120 feet 
deep, and has 13 stories above the basement. It is de- 
signed to accommodate a bank on the first floor and the 
offices of the Union Trust Company on the second floor, 
while the upper floors are fitted for offices; a restaurant, 
kitchen, etc., being built on the main roof. 

The plumbing comprises, in general, the hot and cold 
water supply to the toilet-rooms and to basins in all office 
rooms, and the drainage from all fixtures. The most of 
the water is pumped through the 4-inch pipe A, Fig. 1, 
to the iron roof tank T, that is about 14 feet square and 
8 feet 6 inches deep, and is closed by iron plates over the 
top. The tank rests on wooden sills B B B, laid in a sheet 
iron-lined safe S, which is supported by wooden beams 
C CC, resting on the floor directly under the sills 3 B B. 
The tank overflows through a 4-inch pipe D to the roof 
gutter, and may be emptied, also to the roof gutter, 
through a key valve E and 2-inch pipe F. H is a 2-inch 
supply-pipe to the eighth and ninth floor toilet-rooms, 
and G is a 4-inch supply pipe to the distribution drums 
in the cellar. I 1 are 1-inch vent-pipes to the pipes G 
and H. J is a vent-pipe from the hot water system, and 
L is the 14-inch safe waste, discharging on the roof. 
M is a wire cable from the tank float operating the index 
of the indicator in the pump-room. 

Water under street pressure is delivered through a 
2-inch pipe A, Fig. 2, and ball-cock B to the closed iron 
suction tank C, about 5 by 5 feet, that is in the cellar 
near the pumps. This tank overflows through a 4-inch 
pipe D, which has a trap with a 24-inch seal that is 
preserved by the constant discharge from the steam drip 
pipe I. E is a valve for emptying the tank. F and G 
are 11-inch pipes to empty the pump delivery to the 
tank and the 4-inch supply pipe from the tank to the dis- 
tribution drums. H is the 4-inch suction-pipe to the 
pumps. 
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Figure 3 shows the connections of the special tank 
pump A and one of the boiler pumps B. H is the 4-inch 
suction pipe from the tank C, Fig. 2, with a branch E to 
the pump B. D is the 4-inch delivery pipe to the roof 
tank with a branch F from the pump B. G is a 2-inch 
branch connected with the delivery pipe of another steam 
pump, generally used for the steam boilers. Ordinarily 
the valves M and N are open, while I is closed, and the 
tank is filled by the pump A; but if the valves I, K and 
L are open the pump B can also be turned to the tank, 
and by opening the valve J the third pump may also be 
used for the tank in case of fire or in any other emer- 
gency. 

Figure 4 shows the cellar drip tank A which is simply an 
iron shell about 6 feet long ard 30 inches in diameter to 
receive the overflow from the suction tank C, Fig. 1, the 
waste from emptying the pipes of the distribution drums, 
discharge from drip sinks and cellar drainage, all of which 
is below the street sewer level. B is a collector from 
the waste pipes of the floor strainers I I, etc., and the 
drip sinks. C is the emptying pipe from the distribution 
drums and D is the emptying pipe from the tank C, Fig. 
2. E is an aspirator to which steam can be admitted 
through the valve F to produce suction and draw the 
contents of the tank A out through pipe G, which dis- 
charges through a branch K to the house drain L that 
empties into the street sewer. H is a vent pipe to main- 
tain atmospheric pressure in the tank A. 


(To Ba CONTINUED.) 


HOSPITAL CONSTRUCTION.* 


A HOSPITAL is primarily a building devoted to the care 
and treatment of the sick and injured poor ; in its sec- 
ondary, and scarcely less important function, it is a train- 
ing school for the teaching of the science and art of medi- 
cine and surgery. 

Now, in order that both these functions may be per- 
formed to the best advantage, it is necessary that large 
numbers of patients should be brought together in one 
hospital, for it will easily be seen that the task of admin- 
istering one hospital for 300 beds will be far easier and 
less costly than that of administering ten hospitals fer 
thirty beds each, and for teaching purposes the larger the 
amount of material the better both for teachers and stu- 
dents. The risks, therefore, inherent on the aggregation 
of large numbers of sick people are, and must be, encoun- 
tered, because it would be impossible to furnish the neces- 
sary medical and surgical aid to the sick poor in any other 
way. Let us consider briefly of what these risks consist, 
and how the experience of the past helps us to overcome 
them. In the first place, it must be remembered that a 


* From a paper read by Keith D. Young before the London Archi- 
tectural Association. 
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hospital ward is filled either with people whose condition 
is that of disease, the exhalations of whose bodies are 
laden with infection, or with those with open wounds, to 
the exposed surfaces of which the contact of impure air 
means the production of a special class of traumatic or 
wound diseases. In either case it is the contamination cof 
the air of the ward which retards or prevents the recovery 
of the patients. This contamination of air may be accom- 
plished in several ways: it may either be by overcrowding 
of patients in the wards, by imperfect ventilation, by im- 
proper arrangement of buildings. by defective drainage, 
or by defective keeping or maladministration. 

In considering the principles which should guide us in 
the planning of a hospital, the first question to be deter- 
mined, assuming tbat the number of patients and staff 
and the necessary classification has been settled, is the 
position of the various buildings in relation one to an- 
other. There must bein every general hospital—and it 
is with this class of hospital only that I am now concerned 
—at least five separate departments: (1) the administra- 
tion, which comprises all the purely official and domestic 
parts; (2) the nurses’ quarters; (3) the wards; (4) the out- 
patient department; and (5) the mortuary. In many im- 
portant hospitals of recent date these have been again 
subdivided, and separate buildings provided for kitchen, 
offices and the operation room. The main fact, however, 
which I wish to impress is that all these five buildings 
should be as separate and distinct as it is possible t> make 
them. In most hospitals erected during the last century 
you will find that every department, including also fre- 
quently a laundry, is housed in one building, and that 
every part of that building is in more or less direct atmos- 
pheric communication with every other part. The evils 
of this arrangement have over and over again been 


_| demonstrated, and many such hospitals have been within 


recent years either demolished or very materially altered, 
much to the gain of the patients. 

The detailed planning of the administration building 
will necessarily vary according to the size of the hospital, 
and no very minute rules can be laid down respecting it. 
I may, however, point out that unless the kitchen offices 
are placed in a one-story separate building they should 
certainly Le put at the top of the house. There is no 
practical difficulty attending this arrangement, examples 
of which may be seen at the Hospital for Consumption, 
Brompton, the Great Northern Central Hospital and the 
Hiastings Hospital. The provision of ample store accom- 
modation is an important point. It is far better to pro- 
vide too much store room than not enough, for the diff- 
culty of increasing store room in an existivg building is 
very great indeed. We may now pass on to the wards, 
which, together with their ohices, form the most important 
part of the building. Formerly a ward was regarded 
merely as a room into which a certain number of beds 
were to be put, without much thought being taken of how 
the well-being of the patients would be affected by the 
conditions under which they were to be housed. 

The essential feature of the pavilion system is that the 
wards are long rectangular buildings, projecting out 
usually at right angles to a main corridor. ‘The space 
between the pavilions should be equal to at least twice 
the height ol the buildings, and the long axis of the 
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wards should be nearly due north and south, so that the 
maximum amount of sunshine available should be ad- 
mitted to the wards. The question of the number of 
stories admissible in a ward pavilion is one upon which 
authorities differ materially. In many of the most recent 
hospitals in France and Germany, and notably in the 
magnificent hospital at Baltimore, the wards are restricted 
to one story only. Such a system is obviously a most 
costly one in the matter of site; and it seems to me that 
it is to be justified only on the score of really important 
benefit to be gained. Personally, I am unable to see any 
sufficient gain to be obtained at all commensurate to the 
enormous cost involved. But—and this lies at the root 
of the matter—if two or three stories of wards are to be 
superimposed, each must be absolutely independent at- 
mospherically of the other—there must be no shafts, 
whether for staircases or lifts, to communicate the air of 
one floor with that above. 

In considering the internal arrangement of the wards 
the first point to be settled is the space to be alloted to 
each patient. Space in a ward is very commonly referred 
to as cubic space only; but it is equally important to con- 
sider floor space, and the distance to be allowed between 
each bed and its neighbor. Upon this question of space 
authorities differ widely. In the table given in Mr. 
Snell’s work the floor space varies from 69 feet per bed to 
149 feet, and the cubic space from 864 feet to 2,544 feet. 
The last figures are those of the Hospital of St. Andrew 
at Genoa, whose wards are considerably over 20 feet 
high. Now it was the opinion of so eminent an authority 
on ventilation as the late Professor de Chaumont that 
nothing is gained by making the height of a ward exceed 
12 feet, and in making calculations in actual practice he 
was accustomed to exclude all space in excess of this 
amount. You will see, therefore, how important it is to 
arrange your cubic space in relation to your floor space, 
and not to increase the one at the expense of the other. 
In the first place, then, the wall space or distance 
from center to center of each bed should be 
determined. Ina large ward, say for 20 beds, the space 
should not be less than 8 feet—8 feet 6 inches or g feet 
by preference. For the width of the ward 28 feet is a 
good dimension. It allows plenty of free floor space in 
the center of the ward, which is a point that must always 
be remembered, especially where clinical teaching is car- 
tied on, These figures give a floor space of 112 feet as a 
minimum. ‘Taking 12 feet as the standard height, you 
get a cubic space per bed of 1,344 feet. A height of 12 
feet will, however, be found, for appearance sake, too low 
for a ward upwards of 80 feet long, and I think something 
must be conceded to one’s sense of proportion. Having 
settled the dimensions of the ward, the next step 18 to 
place the beds and set out the windows. In some of the 
plans shown you will see that the beds are arranged in 
pairs, with one window to every two beds. This plan of 
coupling the beds has many disadvantages. In the first 
place, each bed is unduly near one of its neighbors, in- 
stead of being placed in the center of its own air space; 
secondly, the ventilation cannot be so perfect as when 
each bed has a window each side of it; and, lastly, the 
beds are necessarily so close on one side to the windows 
that much inconvenience arises therefrom in the shape of 
draughts and cold currents of air from the condensing 
surface of the glass. Each bed, then, should occupy the 
center of its own air space, and should be between two 


windows. 


Notes and Quertes 


on Domestic Engineering. 


unications relating to the practical details of plumbin 
Sa ratitign lighting and Ventilation will be welcomed in this 
column. The writer's true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


HEATING SURFACE FOR INDIRECT 
HEATING. 

ARCHITECT, of Hamilton, Ont., writes: " Would you 
kindly give the amount of heating surface required for 
ventilating purposes by indirect beating where direct 
heating is used for a dwelling house or public building, 
and state which is the best kind of radiator, cast or 
wrought iron, to use for this mode of ventilation? The 
heating employed is direct by hot water.” 

[We assume that hot water is, in this case, to be used 
in the indirect radiators also, though not so stated, and 
that what our correspondent really proposes to do is to 
divide up the heating surface for each room between the 
direct and indirect radiators. The amount of heating 
surface necessary in the latter will depend upon the 
amount of air to be supplied to the rooms, and upon 
the amount of direct radiating surface already on hand or 
intended to be provided, but in the absence of further 
data we cannot give a definite answer Generally speak- 
ing, however, one square foot of indirect radiating sur- 
face, when bot water is used in the ordinary way, will 
suffice for from 15 to 40 cubic feet of air to be heated in 
dwellings, offices, etc.; for from 25 to 50 cubic feet in 
halls, stores, lofts and factories, and for from 50 to 100 
gubic feet in charches and large auditoriums. These 
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figures cannot be made more definite, as the exact condi- 
tions of the problem are not known. It will be under- 
stood that where there is much exposure the lowest 
estimate should be used, while under more favorable con- 
ditions a smaller proportion of surface will do the w« rk. 

As to the best kind of radiator, cast iron or wrought 
iron, we would say that we know of no reliable data on the 
relative efficiencies of commercial heating surfaces. Both 
cast and wrought iron are in extensive use, the former 
most largely. ] 


CIRCULATION IN AN INDIRECT RADIATOR. 


**P. N. K.,” Boston, writes: ‘‘I inclose a sketch of a 
fresh air heater made up of 60 miter coils of t-inch pipe 
Each coil is 12 feet long by Io pipes 
deep ; pipes 2% inches on centers ; total heating surface 
about 2,450 square feet; main supply 7 inches; main 
section 34% inches. The heater is divided into sections 
of 200, 400, 600 and 1,200 square feet, with supply pipes 
3, 334.4 and § inch, respectively. The supply to each 
miter coil of 40 square feet is 1% inches diameter. There 
are to be Johnson diaphragm valves on supply and return 


of each section. 


CIRCULATION 
IN AN 


INDIRECT PADIATOR 


A fan draws a maximum of 30,000 cubic feet of cold air 
per minute through the heater. There has been some 
discussion as to whether there would be a good circulation 


of steam in this heater and I should be glad to have your 
opinion on the matter. 


The water is returned to the boiler 
by gravity and the boiler nower is ample ; pressure § to 10 
pounds. Will the heater clear itself of air in good shape 
and is there any danger of a freeze up? Would you rec- 
ommend returning the water by tank and pump instead of 
by gravity ?”’ 

[With a difference of level of only three feet between 
the water line and the lowest level of the coil we should 
prefer to return the water to the boiler by a pump, taking 
the water out of the system as rapidly as it is formed. 
Witha gravity return the arrangement may work satis- 
factorily, but there is always a possibility that the water 
will back up into the radiator and give trouble. With a 
pump returo we think there will be no difficulty in secur- 
ing proper circulation. With an indirect system, more 
particularly where forced circulation of air is used, as in 
this case, we would nearly always recommend the use of a 
pump for the water of condensation. It insures certainty 
of action and the extra cost of its installation will be 


found a good investment. ] 


HEATING BY EXHAUST STEAM.* 

THE economy of using exhaust steam for heating shops 
and factories seems to be very little appreciated, and it is 
not at all infrequently that we see a direct steam-heating 
apparatus in use when the exhaust steam from the engine 
would heat three or four such buiidings. 

If we have aro X 12 engine making 250 revolutions, 
using steam at 85 pounds gauge pressure, it gives about 
25 horse-power. If it is an automatic cut-off engine it will 
use about 30 pounds of steam per horse-power, or 750 
pounds per hour. Expanding four times, the steam at 
exhaust will be at 10 pounds gauge pressure, and will 
contain 1,1g§ heat-units per pound, of which 975 heat- 
units are available for heating, and the total available 
heat in exhaust steam per hour is 731,250 heat-units. 
This, under ordinary conditions, will heat a shop two 
stories high and 4o X 120 feet, or as large a shop as that 
Ne a ee 


*From Zhe Technic, the annual of the Engineering Society of 
the Univers:ty of Michigan. Contributed by G. S. Williams. 
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of which the engine would run the machinery. However, 
some may wish to use the exhaust steam for heating the 
feed water, but in that case, with a good heater Jess than 
one-fifth of the exhaust is needed, and besides, by con- 
veying the drip from the heating coils to a hot well the 
best feed water will be obtained at a high temperature. 
If one objects to the back pressure on the piston of the 
engine, let the feed pump or injector be connected to the 
end of the heating coils when the back pressure can be 
reduced to zero, but at the University of Michigan there 
are several exhaust heating coils of 114 inch pipe over 100 
feet long that do not raise the back pressure more than 
one pound. It has also been suggested that the con— 
denser, if the engine be a condensing one, might ve con- 
nected to the end of the heating coils. The vacuum at 
the back of the piston would then be less, by the amount 
of friction and resistance in the coils, than if the con- 
denser were closely connected, and the temperature in the 
coils would be that due to the pressure, so that the coils 
would need to have more surface, and on that account the 
arrangement might not be as economical as to do away 
with the condenser altogether 
when the building has to be 
heated. Few condensers ac- 
tually increase the power more 
than 25 per cent., counting in 
the cost of running them, while 
if the same space is to be heated 
by a direct steam return system 
it will require the burning of 
nearly as much coal as is 
needed to run the engine, or at 
least go per cent. additional. 
Hence it appears to be more 
economical to do away with 
the condenser in cold weather. 
When one reflects that in many 
shops the exhaust steam is 
totally wasted he can not won- 
der that manufacturers continue 
to cut down the wages of their 
employees more and more as 
the cost of fuel increases; bur 
the economy of employing 
cheap men is and must always 
remain very doubtful, and there aré few engine plants to- 
day, in charge of ordinary engineers, that would not be 
rendered from 10 per cent. to 50 per cent. more productive 
by the employment of a first-class man. 


TRADE PUBLICATIONS. 
STEAM HOT-BLAST DRYING AND HEATING APPARATUS. 


A NEw illustrated catalogue showing some of the latest 
designs of hot-blast apparatus for drying lumber and 
heating buildings has been sent out by B. F. Sturtevant, 
of Boston, Mass. 

The published engravings and data will undoubtedly 
prove interesting to all heating and ventilating engineers, 
and to those contemplating the erection of apparatus of 
that class. Sturtevant blowers and engines and complete 
plants are shown, and are accompanied by tables of sizes, 
capacities, etc. 


HE J. L. MOTT IRON WORKS. 

WE have received from the J. L. Mott Iron Works, 
New York and Chicago, circulars supplemental to their 
plumbing catalogue, illustrating Imperial Porcelain sinks; 
also their patent all Porcelain Bidets. 


THE MASON REGULATOR COMPANY. 

A POSTAGE Stamp case is issued by the Mason Regu- 
lator Company, 22 Central Street, Boston, and it will be 
sent on request on receipt of a postage stamp. Stamps 
may be carried in the case in the pocketbook in the 
hottest weather without sticking. 


THE NATIONAL HOT-WATER HEATER COMPANY 
A TERRESTRIAL globe is issued by the National Hot- 
Water Heater Company, ror Fort Hill Square, Boston, 
and also of Chicago. The globe is useful, and the idea 
seems to be that the company’s customers get the earth 
in getting the Spence Heater. 


THE BUILDERS IRON FOUNDRY. 

WE have received from the Builders Iron Foundry, of 
Providence, R. I., their 1890 catalogue and price list, 
illustrating and describing the globe special castings and 
fittings for water-works, with a revised price list, 


CONTRACTING 


ARCHITECTURAL COMPETITIONS’ 
GREENVILLE, M1ss.— Jail.— Plans are 


wanted until July 7, for a jail at this place. 
Address C. M. Johnson, Clerk Board of Su- 
pervisors, as above. 


Our readers will a us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early aod reliable news for our “* Contracting 
Intelligence.” /n/Sormation of importance sent 
fo ms exclusively, and not elsewhere published 
will be liberally paid Sor. 


Persons who make any use of the information they 
find in these columns we trust will not cmit to mention 
Tre Excingerine & Buitpinc Racorp as the source 


For works for which proposals are requested see also 
the ‘* Proposal Columns,"" pages i-ii-x- 80. 


WATER. 
For Additional Water items see Proposal Columns. 
Union, S. C.—Reports say that this place 
is to have a systém of water-works, and that 
the Mayor can furnish particulars. 


WINSTON, N. C.—The Mayor can furnish 
important information regarding a projected 
water-wor s system tor this place. 


Warrior, AL.A.—Reports say that this 
place is to have a system of water-works, and 
that the Pearson Coal, Iron and Railroad 
Company can furnish information. 


NorMA, NeEr.—It is now proposed to issue 
bonds at once in the sum of $3,000, for the 


purpose of establishing a system of water- 


works. 


- MILWAUKEE, W1s.—Schedule of bids for 
constructing a water-works tunnel, 7% feet 
in diameter, extending out 3,000 feet under 
Lake Michigan, for the city of Milwaukee, 
Wis. Bids for this work were opened June 
20, but as the prices were too high the work 
was readvertised and opened June 30, as 
follows: 
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A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


CENTRAL, ILL.—A_ proposition to put in 
water—works gn the franchise plan has been 
made by H. Hungerford, of New York. He 
proposes to lay six miles of mains, and fur- 
nish sixty hydrants for a rental of $3,000 
yearly, 


GANANOQUE, ONT.— There is talk of build- 
ing an improved system of water-works at 
this place, the estimated cost of which is 
$43,000. 


SPRING CITY, TENN.—W. W. Stephenson, 
Secretary of the Anglo American Association, 
writes: ‘*We have not yet made definite ar- 
rangements for the construction of water- 
works. As soon as we are ready to let out 
the contracts we will let you know.” 


HUNTER, N. Y.—Village Clerk A. E. 
Green writes as follows: ‘‘An application of 
certain parties in this place to form a water- 
works company has been granted. Work to 
be completed before July 1, 1891. For fur- 
ther information, address William ]. Rusk, 
President of Water-Works Company.” 


BRIDGEPORT, W. VA.—Regarding the pub- 
lished report that this place was to have water- 
works A. D. Fitzhugh, the Recorder, writes: 
‘* There are no water-works contemplated in 
our town; we have but 400 inhabitants and 
not likely to have water-works soon.” 


PARKERSBURG, W. VA.—Mayor G. Z. Gib- 
leing writes: ‘* No definite action has as yel 
been taken by the Council on the subject of 
extending the water-works plant, but I have 
recommended that they put in an extra set of 
boilers—viz., two tubulars, 16 feet long and 
60 inches in diameter. The committee will 
probably agree, after which the Council will 
take some definite action in the matter.” 


BLAINE, WasH. — Town Clerk J. W. 
Sauner writes; ‘‘ A franchise has been granted 
to J. V. Chown and J. M, Weistling, of 
Seattle, Wash., to put in a system of water- 
works to be in operation by January 1, 1891.” 


HIAMILTON, CAN.—A new 6.inch water 
main is to be laid here. For particulars ad- 
dress M. A. Pigott, as above. 


TORONTO, CAN.—A scarcity of water pre- 
vails in this city, and the question of increas- 
ing the supply is being discussed. 


GRiFFIN, GA.—Reports say that work on 
the projected water-works system tor this 
place will begin inside of go days. 


Los ANGELES, CaL.— Urgent measures are 
being taken in this city towards pvoviding a 
system of water works. A committee, with 
Dr. H. Linsabaug at its head has been ap- 
pointed to investigate the matter. 


MALDEN, Mass.—S. M. Allis, Superintead- 
ent Water-Works, is now getting prices for 
400 tons of water-pipe, mostly 10 and 12 
inches, for replacing old pipe and extensions. 


FRANKFORT, MICH.—The Michigan Pipe 
Company, of Bay City, Mich., have the con- 
tract tor the entire system of water-works for 
Franklort. The work calls for work pump 
house, two sets of duplex pumps, one reser- 
voir, about 20,000 feet of pipe of assorted 
sizes, 34 hydrants and 21 valves, etc. ‘I'he 
work is to be finished before December r, 
next. 


PHILLIPSBURGH, KAN.—City Clerk Frank 
R. Stinson writes: ‘‘We have voted $20,000 
bonds and will immediately put in that sized 
plant, Bids have been advertised for, for 
bonds and for the construction of plant in full 
orin part. All bids, if a sufficient number 
are received in time, will be opened on July 2. 
S. K. Felton, of Belleville, Kan., is our engi- 
neer,”’ 


WATER-WorKS.—See our Proposal Col- 
umns for information regarding water-wor ks 
and water-works furnishings at the following 
places: argo, Dak.; Sioux City, Lowa; 
Newark, N. J.; St. Louis, Mo.; Imlay City, 
Mich.; Hicksville, O.; ‘The Dales, Ore.; 
Marion, O.; Dayton, O.; Athens, Ga.; Fre- 
mont, O.; Watkins, N. Y.; Washington, D. 
C.; Key West, Fla.; Para, Brazil: Coshoc- 
ton, O. 


GRAND RAPIns, MICH.—The Cook Well 
Company, of St. Louis, Mo., has made a 
proposition to the Board of Public Works of 


this city to introduce an improved system of . 


water supply. The matter is now in the 
hands of the Committee on Ways and Means. 


SEWERAGE. 
For Additional Sewerage itoms see Propesal Columns 


HIGHLAND, ALA.—The city will, it is re- 
ported, petition the Legislature to authorize 
the issuance of $50,000 of bonds for a sewer- 
age system at South Highland. 


Winston, N. C.—It is now probable that 
the projected sewerage system will be estab- 
lished at this place. 


GREEN Bay, Wis.—The project for estab- 
lishing a system of sewers is still being dis- 
cussed here. For particulars, address Mayor 
Elmore, as above. 


AVONDALE, O.—Arthur S. Hobby, C. E., 
has completed plans for the construction of a 
system of sewerage for this town. 


Grnes£o, N. Y.—The following bids for 
the construction of sewers were received by 
W. A. Wadsworth, President Board of Sewer 
Commissioners, June 27: Barlow & Martin, 
Seneca Falls, N. Y., $12,881; John W. Vick- 
ers, Geneseo, N. Y., $15.545.25; Green & 
McGregor, Buffalo, Y., $15,977.50; 
Thomas F. Moore, Buffalo, N. Y., $16,- 
$75.50; Murray & Kennon, Elmira, N. Y., 
$17,996.50; Sullivan & Co., Utica, N. Y., 
$18,405; R. Y. McConnell & Son, Rochester, 
N. Y., $19,042.80; Bennett & Doll, Utica, 
N. Y., $19,902.50; Willard & Neff, Geneseo, 
N. Y.. $19,943; Aug. Gisel, Buffalo, N. Y., 
$20,014.50; Brummelkamp & Conron, Syra- 
cuse, N. Y., $20,171; Bauer, Bruff & Al- 
bright, Rochester, N. Y., $21,104; N. L. 
Brayer, Rochester, N. Y., $21,131.50; A. H. 


Coons, Kingston, Pa., $22,102.50; Bovier & . 


Beondsly, Elmira, N. Y., $23,629. 


UHRICHSVILLE, O.—This city has adopted 
plans for a complete system of sewerage and 
will soon advertise for bids on same. For 
particulars address E. J. Moore, City Clerk. 


Jersry City, N. J.—Numerous sewer ex- 
tensions are to be constructed here. 


PiTTsBURG, PA.—Additional sewers will be 
constructed here. 


BRIDGES AND IRON STRUCTURES. 
Fer Additional Bridge items see Proposal Columns. 


Harper's Ferry, VA.—'he Secretary of 
State has chartered the London Bridge Com- 
pany, for the purpose of building a bridge 
over the Shenandoah, at this place. 


NEBRASKA City, NeB.—A special election 
will be held July 8, to vote on the proposition 
to issue $100,000 in bonds for a wagon bridge 
across the Missouri River, 


Sioux City, lowa.—Reports say that the 
State Railroad Commissioners have ordered 
the building of a viaduct, to be 180 feet long, 
60 feet wide, with approaches on either side 
of 450 feet. 


LLANO, TEX.—It is proposed to erect a 
bridge over the Liano River. The Mayor 
can furnish particulars. 


KNOXVILLE, TENN.—The plans are now 
ready forthe Fifth Avenue bridge, which is 
to be erected at a cost of $14,675. 


CLINTON, TlowA.—The Clinton and Illinois 
Bridge Company are preparing plans and will 
soon advertise for proposals for the erection 
of a high wagon bridge over the Mississippi 
River at this place. 


Nites, Micu.— The Michigan Central 
Railroad Company will build a large wagon 
bridge crossing their tracks at this place. 


TRIANGLE, N. Y¥.—Appropriations have 
been made by the local officials for the repair 
of 12 bridges recently damaged by the floods. 


PATERSON, N, J.— The Passaic County 
Board of Freeholders met July 1 and voted 
to build three new iron bridges across the 
Passaic—one a: Little Falls, one at Fifth 
Avenue, Patterson, and one at Thirty-third 
Street. The consent of the Bergen County 
Freeholders will be necessary to the erection 
of the last two. 


News DEPARTMENT 


ZANESVILLE, O.—Press dispatches say 
that several bridges have been swept away 
in this vicinity by the recent storms, and 
steps will soon be taken to replace them. 


ALBANY, N. Y.—The following bids for 
constructing a lift bridge over the Erie Canal 
were received by Edward Hannan, Superin- 
tendent of Public Works, July 1: On super- 
structure, W. H. Shepard & Sons, Havana, 
$10,190; Groton Bridge Manufacturing Com- 
pany, Groton. $12,820. On substructure, 
Weider & McMahon, Rochester, $3,226.50; 
George Chambers, Rochester, $2,703; James 
Robinson, Rochester, $3,347.50. The con- 
tracts were awarded to the lowest bidder. 


BripGes.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Foreman, N. D.: 
Mitchell, Dak.; Pembina, N. D.: Ritchie, 
W. Va.; Eureka, Cal.; Alder Point, Cal.: 
oe Co., Kan.; Evansville, Ind.; Albany, 


STREET-WORK AND PAVING. 


NRW BRUNSWICK, N. J.—See our Proposal 
Columns for particulars of work to be done 
here. 


AKRON, O.—Considerable street paving is 
to be done at this place. 


Jersey City, N. J.—Considerable street 
paving is to be done here. 


New York City.—The contract for re- 
paving Broadway from the Battery to Thirty- 
second Street bas been awarded to Matthew 
Baird. ‘Ihe gross sum for the work is 
$252,000. 


GAS AND ELECTRIC-LIGHIrING. 


WAREHOUSE Point, Conn.—An electric 
light plant i+ projected for this place. 


YorK, Pa.—An ordinance is being pre- 
pared for letting out the contract for public 
lighting. Address the Mayor for particulars. 


SAN Francisco, CAL.—The city clerk has 
beea directed to advertise for bids for lighting 
the streets for two years. 


BROOKLYN, N. Y.—The Kings County 
Electric Light and Power Company has been 
incorporated in this city with James T. Lewis 
as one of the trustees. Its operations are to 
be carried on in the city of Brooklyn and on 
Long Island generally. ‘Ihe company pro- 
poses to manufacture, buy, vend, lease and 
operate apparatus and machinery for the gen- 
eration of electricity and manufacturing, sup- 
plying, vending and leasing electric light, heat 
and power. ‘lhe capital stock is $300,000. 


VERONA, PA.—An electric light company 
has been incorporated at this place. 


PHILLIPSBURGH, MONT.—This place is to 
have an electric light plant. 


MARYSVILLE, KAN.—The electric light 
plant at this place is to undergo alterations. 


BALLSTON SPA, N. Y.—The local electric 
light company will increase the capacity of 
the plant. 


O1TAWA, ILL.—The Councils of this place 
are considering the bids of several companies, 
with the view of purchasing a municipal plant 
to cost about $20,000. 


ALAMEDA, CAL.—This place is to have 
electric lights. 


OcpEN, UTAH.—The Citizens Electrical 
Light Company has been incorporated here 
with a capital stock of $30,000. Messrs. H, 
W. Smith, F. C. Priestly and others, are in- 
corporators. 


RANDOLPH, MASS. — The streets of this 
place are to be lighted by electricity. 


PETERSBURG, ILL.—An electric lighting 
company is to be incorporated. 

Etectaic RAILwAys.—New electric rail- 
ways will be established and improvements 
will be made to those already built at the 
following places: Amsterdam, N. Y. 


GOVERNMENT WORK. 
PHILADELPHIA, PA.—Vault doors for cash. 
ier's vault, United States Mint: Opened June 


28. Bidders: Hall Safe and Lock Company, 
$745; Farrell & Son, $470. 


eee ee 
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WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architect 
of the Treasury Department: 

Texarkana, Ark.—Erection and completion 
of the United States Court House and Post 
Office; work does not include heating and 
approacnes. Bidders: McCarthy & Baldwin, 
Washington, D. C., $102,756; Robert M. 
Jack, Wichita, Kan., $86,coo; L. L. Leach 
& Sons, Chicago, Hl., $113,485; James M. 


Brown, Camden, Ark., $87,500; Anderson. 


Bros., St. Louis, Mo., $120,000; James H. 
Coster, Baltimore, Md., $91,351. 


BIRMINGHAM, ALA.—lIron floor, ceiling and 
roof construction for brick and terra cotta 
arches, etc., for United States Court House 
and Post Office; opened June 27. Bidders: 
Pennsylvania Construction Company, Pitts- 
burg, Pa., $50,659; Fred. J, Myers Manu- 
facturing Company, Covington, Ky., $45,450; 
McHose & Lyon Company, Dayton, O., $53,- 
725: McCarthy & Baldwin, Washington, D. 
C., $48,725. ; 


WASHINGTON, D. C.—Bids were opened by 
the Lighthouse Board July 2, for the erection 
on Outer Diamond Shoal, off Cape Hatteras, 
N.C., of alighthouse. Each bidderisubmitted 
his own plans for doing the work, and the 
contract will not be let until the Lighthouse 
Board has studied these plans and decided 
which is the best. The bids received were as 
follows: Theodore Cooper & Co., New York, 
$474,000, the lighthouse to be completed by 
January 1, 1893; Anderson & Barr, Jersey 
City, $485,000, to be completed’ January I, 
1892; William Sooy Smith, Chicago, $488,- 
325, to be completed within three years from 
date of contract, and James Andrews, Alle- 
gheny City, and Gustav Lindenthal, Pitts- 
burg, joint bid, $1,820,300, to be completed 
within two years from date of contract. 


INDUSTRIAL. 


XENIA, O.—-John A. North, of this city, 
has the contract, at $3,000, to reconstruct the 
plumbing at the Ohio Soldiers’ and Sailors’ 
Orphan Home. 


St. PAUL, MINN.—A steam regulating 
plant, to cost about $9,000: for the court 
house and city hall is being discussed. 


CuHicaGo, ILt.—The Wells Glass Com- 
pany, of Chicago, have been awarded the con- 
tract for furnishing the stained and pyro- 
graphic glass for Hermann’s new Brooklyn 
rage and for the Gaiety Theater, New 

ork. 


CuH1caGo, ILL.—The Lincoln Iron Works 
and the Jackson Architectural Iron Works, of 
New York, have established an extensive 
branch at 369 Wabash Avenue, Chicago, un- 
‘ae the management of Messrs, M. E. Butler 

O. 


PROPOSALS. 


(Continued from page x.) 


SEWERS, Athens, Ga.—Proposals are wanted until 
July 20, for building 4,000 feet of separate system 
peiyheil Address R. L. Bloomfield, Sewer Commissioner, 
as above. 


SEWERS, Marion, O —Proposals are wanted uatil 
July 18, for constructing about 17,300 feet of 18-inch 
ue. sewer, Address H. S. Jones, City Engineer, 
as above. 


PIER, New York City.—Proposals are wanted until 
July 9, for building a new wooden pier, with appur- 
tenances, including sewer boxes and a dumping board, 
at the foot of East One Hundred and Tenth Street, 
Harlem River. Address the Department of Docks, Pier 
A, North River, as above. 


BRIDGE, Ritchie, W. Va.—Proposals are wanted 
until July 12, for the construction of a steel road 
bridge over Hughes River. Address the County Clerk 
of Ritch’e County, as above. 


SEWERAGE SYSTEM, Para, Brazil.—Proposals 
are wanted until September 16, for the construction of 
a system of sewers here. Address Justs Leite Cher- 
mont, as above. 


WATER-WORKS, Ashland, Ky.—Proposals are 
wanted, no date specified, for the construction of a 
system of water-works Address the Ashland Water 
Supply Company, as above. 


ROAD WORK, Dunkirk, N. Y,—Proposals are 
wasted until July 8, for doing certain road work here. 
Address Edward Madigan, City Clerk, as above. 


LIGHTING, Binghamton, N. Y. — Proposals are 
wanted unt | July 14, for lighting the streets, etc., of 
this city by electricity for one year. Address W. J. 
Flanigaao, City Clerk, as above. 


SEWERS, St. Louis, Mo.—Proposals are wanted 
until July 8, for the construction of certain sewers 
here. Address Emory S. Foster, Secretary Water 
Commissioners, as above. 


WATER-WORKS, Hicksville, O.—Proposals are 
wanted until July 16, for the construction of a system 
of water-works at this place. Address J Cook, Con- 
sulting Engineer, Toledo, O. 


_ of water-works at this place. 


PROPOSALS. 
CITY OF NEW BRUNSWICK, N. J. 


Notice to Contractors. 


GEALED PROPOSALS WILL BE RECEIVED 
by the undersigned, Clerk of the Common 
Council of the City of New Brunswick, N. J., 
until 12 o’clock noon, EO ad py 23, 
x80, for laving a 12-inch MACAD EB 
PAVEMENT on Livingston Avenue, in said 
city, from George Street to Comstock Street 
(about 20,c00 square yards of W aonl npr ee The 
work to be done under the authority of and in 
conformity with Chapter No. 148 of the Public 
Laws of the State of New Jersey, passed 1889. 

All bids must be made upon the blank forms 
furnished by the City Surveyor, at whose office 
No. 1 Paterson Block, the form of contract an 
specifications may be seen, and other necessary 
information as to excavation, etc., obtained. 

The Common Council reserves the right to re- 


ject any or all bids. 
: H. B. COOK, City Clerk. 
New Brunswick, N. J., July 3, 1980. 


ARMORY, Poughkeepsie, N Y—Proposals are 
wanted until July 16, for the erection of an armory at 
this place. Address Josiah Porter, Adjutant-General, 
Albany, N. Y 


PAVING, North Tonawonda, N. Y.—Proposals are 
wanted until July 14, for doing certain paving at this 
place Address T. KF. Warner, Village Clerk, as 
above. 


WATER-WORKS, Imlay City, Mich.—Proposals 
are wanted votil July 11, for the construction of a 
svete of water-works Address Charles P, Marshall, 
as above. 


SEWERS, Fremont, O.—Proposals are wanted unti! 
July 22, for the construction of certain sewers. Ad- 
dress the City Clerk, as above. 


GRAVEL ROADS, Coriath, Miss.—Proposals are 
wanted uatil July 14, for building a gravel road here. 
Address J. A. Scully, as above. 


PRISON, Ellisville, Miss.—Proposals are wanted 
unti) July 8, for the erection of a prison here. Ad- 
dress E. B. Sharp, City Clerk, as above. 


PAVING AND SEWERS, Buffalo, N. Y¥Y —Pro- 
posals are wanted until July 7, for pavirg certain 
streets and constructing certain sewers. Address 
George E. Mann, engineer, as above. 


LIGHTING, Los Angeles, Cal. — Proposals are 
wanted uatil July 14, for constructing and maintain: 
an electric light plant for a period of two years. Ad- 
dress the City Clerk, as above. 


WATER-WORKS, Watkins, N. Y —Proposa!s are 
wanted until July 23, for the construction of a system 
Address Daniel Keach, 

of the Board of Water Commiss oners, as above. 


SEWERS, Newark, N. J.—Proposals are wanted 
until July 8, for the construction of certain sewers. 
Address John Huakele, Street Commissioner, as above. 


SEWERS, Dayton, O.—Sealed proposals will be 
received at City Auditor’s office until July 18, for con- 
structing about 2,000 feet of pipe sewer according to 
plans on file at City Engineer's oSice. 


WATER MAINS, Sioux City, lowa.—Proposals 
are wanted until July 8, for furnishing, laying, etc., 
certain water mains. Address L. H. Drumm, No. 
1411 Geneva Street, as above. 


TUNNEL, Pittsburg, Pa.—Proposals are wanted 
until July 8, for doing certain tunnel work. Address 
M. J. Becker, Chief Engineer, P.C. & St. L. Ry., 
as above. 


WATER-WORKS, The Dalles, Ore.—Proposals are 
wanted until July 17, for the construction of a chats 
of water-works ut this place. Address Mayor M. A. 
Moody, as above. 


BRIDGES, Shawnee County, Kans.— Proposals are 
wanted until July 17, for the construction of numerous 
bridges. Address J. M. Brown, County Clerk, as 
above. 


SEWERS, Providence, R. I.—Proposals are wanted 
until July 10, “or the construction of certain sewers 
Addres, John A. Co:eman, Commissioner, as above. 


HB Editor of THE ENGINEERING 
AND Buitpinc REcoRD is 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
The announcement that has 
sold to without giving 
the prices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub- 
contract. 


Building I. ntell 1LeEnce. 


We solicit from each and every one of our read- 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—85 s, brown stone; 47, brick; 
br st, brick store; 46 s dwell, brown-stone 
dwelling; apart house, apartmént-house; fem, 
tenement; ¢, each; 0, owner; a, architect; 4, 
builder; /r, frame. 


NEW YORK. 


South st, es, bet Rutgers and Jefferson sts, 
on bulkhead platform, iron freight shed; cost 
about, $15,000; lessees, New England Ter- 
minal Co; a, S P Staats. 


301 Broome st, br and s flat; cost, $19,000; 
o, B Barnett; a, S F Heinecke; m and c, C 
Hubner. 


181 East Broadway, br flat; cost, $23,000; 
o, Pauline Ryshpan; a, Schneider & Herter. 


136 Madison st, br and s flat; cost, $18,000; 
o, J Emrich, Jr; a, A I Finkle. 


341-45 W 24th st, 3 br ands flats; cost, 
$22,000 each; 0, J McFarland; a, J W Cole. 


68th st, ss, 100 e roth av, br and s police 
station and prison; total cost, $80,000; 0, 
Municipality of the City of New York; a, 
N D Bush. 


79th st, s s, £50 e Amsterdam av, 2 br and 
s flats; cost, $22,000 each; 0, J A Breakel; 
a, J W Cole, 


West End av, s e cor 72d st, § brands 
dwells; cost, $20,000 each; o, W E D Stokes; 
a, J H Taft. 


Istst st, n s, 85 w 3d av, 2 br flats; cost, 
$15,000 each; 0, A Rinschler;a, A Pfeiffer. 


336 W 15th st, br flat: cost, $16,000; 0, 
W H Ramsey; a, G F Pelham. 


S w cor 7th av and 12th st, br hospital; 
cost, $60,000; 0, St Vincent’s Hospital; a, 
W Schickel & Co. 


W s Greenest, 175 n Bleecker st, 2 br stores; 
cost, $150,000 all; o, KF H Mela; a, Clever- 
don & Putzel. 


61 Grove st. br flats; cost, $40,000; 0, P & 
J Goelitz; a, F Baylies. 


74 Christopher st, br flats; cost, $24,000; 
o and a, same as above. 


41st st and Broadway, br hotel; cost, $25,- 
ooo; o, 18 Plaur; a, T E Thomson. 


150 E 43d st, br stable and dwell; cost, 
$12,000; o, R Westcott; a, G H Guibel. 


N s 142d st, 600 w Boulevard, 3 br dwells; 
cost, $9,000 all; o, L Hildenstein; a, J Sul- 
livan. 


102-06 Wooster st, br store; cost, $50,000; 
o, L) L Einstein; a, not given. 


Riverside Drive, s e cor 82d st, 9 br dwells; 
cost, $90,000 all; o, A C Squier; a, Rose & 
Stone. 


N s 116th st, 150 w 8th av, 2 br flats: cost, 
$40,000 all; o, J and J Walker, a, A Spence. 


54 Wall st, br office bldg; cost, $8,000; 0, 
Central Trust Co; a, C W Clinton. 


MISCELLANEOUS. 


BOSTON, MASS.—Border nr Decatur st, br 
power and engine house; cost, $10,000; 0, 
E B Dry Dock Co; a, H I Crandall; b, M 
S&GN Miller. 


Westerly ‘Terrace, Center st, 7 fr dwells; 
cost, $39,000; o, Workingmen’s Building 
Assn; a and b, Geo W Pope. 


E Lenox st, 6 br dwells: cost, $33,000; 
o, a and b, ‘I’ Connelly. 


Rockview st, 2 fr dwells; cost, $9,000; 
o, EC Kellar; a and b, G A Cahill. 


Westerly Terrace, fr dwell; cost, $8,000; 
o, Catherine Oberhauser; a, C A Halstrom; 
b, D McDonald. ; 


Albany or Pike st, 6 br dwells; cost, $36,- 
ooe; o and a, N M Jewett; b, I’ Connelly. 


Bunker Elill cor Elm st, fr alteration and 
addition; cost, $7,000; o, Walter Nash; a. 
C A Halstom; b, A F Sheffield. 


{91 Trenton st, fr dwell; cost, $8,000; 0, 
Roswell Davis; a, Frank Davis; b,J H 
Stevenson. 


Kilsyth road nr Lanark road, fr dwell; 
cost, $18,000; 0, J N Frye; a, H M Wallis; 
b, Sullis & Wallis. 


BOSTON, MASS.—Standish av nr Harvard 
av, fr dwell; cost, $9,000: 0, Chas Brant; 
a, H Moseley; b, Boynton & Son. 

Lyndeburst st, fr dwell; cost, $8,000; 0, 
a and 5, J H Beale. 

Harrison av, City Hospital, br library 
wing; cost, $13,500; 0, City of Boston; a, 
City Architect; b, Sampson, Clark & Co. 


CANTON, O.—Nothing over $7,000 in value 
to report. 


DENNTSON, O.—Nothing over $7,000 in 
value to report. 


DAYTON, O.—Nothing over $7,000 in value 
to report. 


HARRISBURG, PA.—Nothing over $7,000 
in value to report. 


LITTLE ROCK, ARK.—Nothing to report 
of $7,000 or over. 


LEBANON, MO.—Plans have beer. prepared 
for the erection of a $65,000 hotel at this 
place. Address Architect LC Miller, La- 
clede Building, St Louis, Mo. 


MADISON, WIS.—Nothing over $7,000 in 
value to report. 


OIL CITY, PA.—Nothing over $7,000 in 
value to report. - 


POUGHKEEPSIE.—Nothing over $7,000 
in value to report. 


ROCHESTER, N. Y.—Nothing over $7,000 
in value to report. 


ST. LOUIS, MO.— N weor Page and Prairie 
avs, br dwell: cost, $7,500; 0, A & C Meg- 
litsch; b, A Meglitsch. 

S w cor Maple and Lindell avs, fr church; 

cost, $8,200; 0, West Pres Church; b, J 
Coultas. 


Lefiingwell av and Walnut st, br dwell; 
cost, $15,000; o and b, Kiel & Danes Cont 
Co. 


Washington and Newstead avs, 3 br 
dwells: total cost, $21,000; o and b, Cos- 
tano & Martin 


SAN LUIS POTOSI, MEXICO.—2 market 
houses; cost, $200,000; 0, City; a, Alfred 
Giles; b, Alfred Giles & Co. 


SIOUX CITY, IOWA.—Pierce st, cor of 
13th st, 2 dwells; cost, $8,000; 0, E E 
Selsmer; a, J W Martin; b, not let. 

Pierce st, cor 13th st, block of br dwells; 
cost, $20,000; o and b, F F Beck; a, same 
as above. 


SPRINGFIELD, MASS.— Maple st, granite 
retaining wall; cost. $35,000; 0, D B Wes- 
son; a, BH Seabury; b, Flynn Building 
and Construction Co, of Palmer. 

Maple st, br stable, granite trimmings. 
fireproof construction; cost, $30,000; 0 and 
a, as above; b, Patrick Beston. 


ST. PAUL, MINN.—Victoria, nr Laurel, 2- 
story fr dwell; cost, $8,000; 0, L A Schak. 


TACOMA, WASH.—The plans of Proctor 
& Dennis, architects, have been accepted for 
the $300,000 court house at this place. 


TIFFIN, O.—A factory building will be 
erected here, at a cost of $20,000. Address 
A C Baldwin, as above. 


TYLER, TEX.—Architect J H Bothwell 
has prepared plans for the erection of a 
$25,000 building at this place. 


WALTHAM, MASS.—Lexington nor Main 
st, br couct house and police station; cost, 
$27,000; 0, City of Waltham; a, Hartwell 
& Richardson; contract not let. 


WORCESTER, MASS.—Nothing over $7,- 
ooo to report. 


WILCOX, NEB.—An opera house will be 
erected here at a cost of $15,000. Address 
Wilcox, Parker & Bradford. 


YORK, PA.—South George st, br Sunday 
school bidg, with gallery to seat 1,200, 
cost, $12,000; 0, Christ’s Ev Lutheran 
Church; a, J A Dempwolf; b, contract not 
yet let. 


WILKES BARRE, PA.—No Franklin, 2 
semi-detached br and stone dwells; cost, 
$10,000; 0, est B G Carpenter; a, Nipp & 
Podmore; b, P R Raife. 
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LET THE SEWER SYSTEM FIT THE 
CITY. 


A CORRESPONDENT calls our attention to an 
article in a contemporary laudatory of a system 
of sewerage which, as applied to a large Western 
city, had no main larger than 20 inches, while 
the house connections were but 4 inches in 
diameter, and remarks : “Such publications as 
this is are being distributed all over the country 
to the detriment of the cities contemplating 
building sewers.” 

We have no doubt that municipal authorities 
are often seriously misled in this way, and be- 
lieving that what has proved good for one 
locality must be equally good for all spend 
much money on work that any well-informed 
engineer could have readily told them was not 
at all adapted to their special requirements. 

Such conduct is about as sensible as taking 
another man’s medicine because it cured him 
without waiting to find out whether he had the 
same complaint. 

The officials of cities contemplating sewerage 
cannot be too careful to secure competent, dis- 
interested advice before commencing work, and 
should remember that the “ separate’’ and 
‘‘ combined ” systems, so called, each have spe- 
cial advantages adapting them for special con- 
ditions, and that even in the same city one sys- 
tem may be best for one part and one for 
another. ” 


FOOLISHNESS IN MUNICIPAL AFFAIRS. 


THE Board of Public Improvements of Cin- 
cinnati has taken an extraordinary and inde- 
fensible course in its treatment of an engineer 
whom it had invited to take charge of the city 
water-works machinery. After the partial dis- 
abling of the machinery by the flood last spring 
a board of expert engineers was appointed to 
examine and report in regard to it, one member 
of the board being J. J. de Kinder, of Philadel- 
phia. Some time after the report was made the 
Board of Public Improvements, which has full 
control of the water-works, invited Mr. de Kinder 
to go to Cincinnati and take charge for go days 
and put the machinery in order. ‘The invitation 
was accepted and Mr. de Kinder went to Cin- 
cinnati, but his way was full of difficulties from 
the start and matters soon took such a shape 
that he gave up the work and returned to Phila- 
delphia. ‘There were many controversies, mostly 
personal or political, but with them we have 
nothing to do. Suffice it to say that after Mr. 
de Kinder had abandoned the work and left the 
city the Board of Public Improvements adopted 
a resolution as follows: 

“" Whereas, J. J. de Kinder, hydraulic engineer and 
disciplinarian, was engaged by this Board, with his right- 
hand man, to take charge of the machinery and repairs of 
the Front Street pumping house for a period of ninety 
(go) days; and, 

‘Whereas, Yhe said J. J. de Kinder arrived in this 
city on the 19th of June, and from that date to the time 
of his departure, Monday, the 3uth, he devoted the greater 
part of his energy and ability in endeavoring to get this 
Board to permit him to contract with Robert Wetherill & 
Co. for new pump ends for the Wetherill engines for the 
sum of $34,000, without submitting plans or specifica- 
tions, and with the request that such contract be closed 
without receiving bids from others, all of which is con- 
trary to law; and, 

** Whereas, Said de Kinder, failing to secure authority 
from this Board to make such contract, proceeded to de- 


vote a portion of his energy and ability in another direc- 
tion, without complaint of any kind to this Board, from 
the time of his taking charge. He sent his assistant to 
Philadelphia on Saturday, June 28, and on the same day 
he appeared in his chief réle as the great disciplinarian. 
He announced to the public through the press, prior to 
any notice to this Board, the stumbling block thrown in 
his way, and his inability to secure entire control of the 
Water-Works Department, which he was determined to 
have, so that his methods of discipline should govern the 
entire department in its purchases, etc.; and, 

** Whereas, Said J. J. de Kinder, in filing paper to the 
same effect to this Board, having failed to receive the in- 
dorsement and recognition he felt his due, he retired 
gracefully to the bar of the Gibson House. and with kin- 
dred spirits he dwelt on the miraculous ability of his 
favorite subject—de Kinder. He then cancelled his en- 
agement and took the tvain to Philadelphia in search of 
his right-hand man. from whom it is presumed he kept all 
knowledge of what his left was doing. 

** Now, therefore, be it resolve ¢, ‘hat the thanks of this 
Board be and are hereby tendered to Mr. de Kinder for 
the entertainment he has afforded us in his great réle as 
disciplinarian, and for the relief he has given by his vol- 
untary retirement.” 


All the members of the Board present voted 
for this except one, and he did not vote at all. 
It goes without saying that such a demonstra- 
tion cannot possibly harm Mr. de Kinder, but it 
is hard to believe that men charged with the 
administration of affairs in a great city could 
possibly commit themselves to such an expres- 
sion, let the facts be what they might. It is an 
astounding exhibition of bad temper and bad 
taste and mental weakness. It is said that 
“politics” are responsible for the present la- 
mentable condition of things in the Cincinnati 
water-works, but politics rarely makes men give 
such a public exhibition of silliness. 


WOOD PAVEMENTS IN THE CITY OF 
MEXICO. 


Some time since the City of Mexico intro- 
duced what was hoped would be an improve- 
ment on the old cobblestone pavement in 
several of its streets, laying a Trinidad asphalt 
pavement on some and a wood pavement on 
others. Now the papers of that city object 
strongly to the wood pavement. 

It has long been the custom in that city to wet 
the pavement thoroughly every morning, which 
makes the wood blocks slippery; besides, as the 
ground water is within 18 inches or 2 feet of 
the surface, the houses in the poorer part of the 
city are entirely without water closets or sinks 
of any kind, so that the population utilizes the 
center of the streets in the gray of the morning 
and throw slops there through the rest of the 
day. These conditions under a tropical sun, 
notwithstanding the altitude of the city, call for 
a monolithic pavement, as the wood pavement 
has become more offensive than the pavement it 
replaced 

It has been suggested as a partial remedy that 
until a tunnel draining the valley is completed 
allowing of better sanitary arrangements, there 
be used disinfectants like sulphate of iron, and 
sanding the pavement when it is too slippery. 
Even in a temperate climate disinfectants could 
be used with advantage during the summer on 
wood pavements, and this practice would be a 
good one on Fifth Avenue, New York City, 
where the coal tar pitch has been worn out of 
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the joints to a depth of over half an inch in 
many instances, so that shortly after sunrise on 
warm mornings a very fetid odor is given off 
from the animal and other refuse which has 
gathered in the cracks between the stones. 


DEATH OF SIR EDWIN CHADWICK. 


Str Epwin CHADWICK, K. C. B., died at Mortlake, 
near London, England, July 5, at the age of 90 years. 
He originated so much in regard to the healthfulness of 
human habitations and was so long a prominent figure in 
matters of the kind that he is often called the ‘‘ Father of 
sanitary science,” but still his work was primarily that of 
a philanthropist rather than of a man of science. He 
was not an engineer, and had professional education 
only for the law, but he saw the importance of what is 
now called sanitation, demonstrated the truth of his be- 
liefs, and held them before the public with indefatigable 
persistence, and in the end exercised a great power. 

Edwin Chadwick was born at Manchester, England, 
January 24, 1800. He studied law, entered as a student 
the Inner Temple in London, and became a barrister in 
1830. While pursuing his studies, however, he supported 
himself by newspaper work, later he became a contributor 
to the reviews, and it was in this writing that his atten- 
tion was turned to what became his life work? A state- 
ment made before a Parliamentary Committee in regard 
to the duration of life in the middle classes led Chad- 
wick to investigate the subject, he finally wrote an article 
showing that the length ot life had increased under the 
better conditions, and thereby touched the keynote of 
sanitary science. and that in a way to attract wide atten- 
tion. Chadwick became associated with Jeremy Bentham, 
and assisted himin the great work on the administrative 
code of English law. 

Chadwick's prospects in the legal profession were 
brigbt, but in 1832 a Government commission was created 
to examine the working of the poor law, Chadwick was 
offered a place as assistant commissioner, with the duty of 
making investigations from place to place, and, after some 
hesitation, accepted He was from the first very active 
in the work of the commission, and in 1833 was made a 
chief commissioner. He was made a member of a Gov- 
ernment factory commission the same year, and was active 
in urging much reform legislation. One of the first 
measures was the law prohibiting the employment of 
children in factories under a certain age, and the limiting 
the time of their work. Following this came an enactment 
called ‘‘ the half-time system of education,” which enabled 
factory operatives to have their children sent to primary 
schools. In 1838 Chadwick began the first movement 
looking to sanitary reform in London, the occasion being 
the breaking out of a fatal epidemic in the east end of the 
city adjoining some stagnant pools. He ordered an 
inquiry to be made as to the cause of the sickness, and 
the result was an exposure of existing evils as the cause 
of disease which led to the establishment of a sanitary 
commission whose duty it was to extend their inquiries 
throughout Great Britain. In 1848 Sir Edwin became 
the President of the first Board of Health. He had pre- 
viously been honored by the title of Knight Commander 
of the Bath, by order of the Queen, for his exhaustive re- 
port on the sanitary condition of the laboring population 
of England presented to Parliament in 1842. The Board 
of Health broke up in 1854, and with it ended Chadwick’s 
service in office. He repeatedly acted for the Government 
in regard to the health of the army, etc., in a semi-official 
way after that date. [lis last important public work was 
as President of the Association of Sanitary [nspectors. 

Besides his work in the sanitary field Chadwick gave 
some attention to many political, economical and social 
subjects—taxation, civil service reform, temperance, edu- 
cation, etc.—and his writings were published in 1887 in 
two volumes, with the title of ‘‘' he Health of Nations,” 
the title being given by the editor, B. W. Richardson. 


ACCORDING to John Richards experiments have shown 
that in rope transmissions more power is consumed in 
stripping the ropes from the grooves in the pulleys than 
was at first suspected. The incentive of a lower first cost 
led to making the angles more acute to secure traction, 
but the wear and loss of power increased accordingly. 
Modern practice tends to angles of 45 degrees and the 
pulleys should not be less than 30 times the diameter of 
the rope. 


SMOKE ABATEMENT. 


A correspondent of /udian Engineering suggests an 
original scheme for smoke abatement by asking whether 
it has ever been proposed to have a smoke duct running 
through a town connected up with the different furnaces. 
He suggests that such a duct might be carried outside of 
the city to a condensing station; an exhaust machine being 
employed to force the draught. At the condensing 
station the soot-laden air might be made to pass through 
water and thus deposit the solid matter, the air passing 
away comparatively pure, while the soot thus deposited 
might easily be collected, caked and sold as fuel. The 
size of the duct would have to vary, as in water and other 
mains, according to the work to be performed. 


SOILID ORGANIC MATTER IN SURFACE 
WATER. 


Dr. Drown, of the Massachusetts Institute of Tech- 
nology, says that the amount of solid organic matter in a 
surface water which is fairly turbid with suspended plants 
is excessively minute. [nthe water of the Ludlow reser- 
voir at Springfield, Mass., there is frequently an excessive 
growth of blue-green algz, so that one would naturally 
suppose that the water contained a large amount of solid 
substance. But when this green mass is thoroughly 
dried the amount is less than one grain of solid, dry vege- 
table matter to the gallon. Whether, if taken in large 
quantities, it might have any appreciable effect has not 
been determined, but the dose is so minute, that even if it 
were a strong poison it would not do any particular harm. 


TESTIMONIAL TO MAJOR MICHAELIS’ 
FAMILY. 


IT appears that Major O. E. Michaelis, of the United 
States Ordnance Corps, who died at Augusta, Me., in 
May, in consequence of injuries received in trying to save 
two of his children from drowning, left a family with 
almost no resources, and a move is made to raise a fund 
to assist them, to be invested in buying a house or other- 
wise. The widow has six children to provide tor; she has 
taken steps toward assuming the burden and the fund was 
started without her knowledge. A circular, setting forth 
the facts in the case has been issued, signed by a number 
of engineers, to either of whom contributions can be sent, 
as follows: . 

William P. Shinn, 127 East Twenty-third Street, New 
York City; M. J. Becker, Chief Engineer P. C. and St. 
L. R. R., Pittsburg, Pa.; Charles B. Brush, t Newark 
Street, Hoboken, N. J.; F. Collingwood, Elizabeth, 
N. J.; John Bogart, 127 East Twenty-third Street, New 
York City; ‘I’. Comerford Martin, 150 Broadway, New 
York City; R. W. Pope, 12 West Ihirty-first Street, New 
York City; S. S. Wheeler, 432 West Fourteenth Street, 
New York City, and George M. Phelps, 150 Broadway, 
New York City. 


AMERICAN PUBLIC HEALTII ASSOCIATION 
MEETING. 


Tue Eighteenth Annual Meeting of the American Pub- 
lic Health Association will be held at Charleston, S. C., 
December 16, 17, 18 and 19, 1890. Topics for consider- 
ation are announced as follows: 

1. Sanitary Construction in House Architecture. 

(a) Heating. 

(4) Lighting. 

(c) Drainage. 

(d) Ventilation. 

. Sewage Disposal. 

. Maritime Sanitation at Ports of Arrival. 

. The Prevention and Restriction of Tuberculosis. 

. Isolation Hospitals for Infectious and Contagious Diseases. 

. Establishm nts ia Favorable Climates for persons having 
Tuberculous Predispositions. 

(a) Schools for Children and Adolescents. 

(46) Sanatoria. 

(c) Permanent Residence. 

7. Papers on Miscellaneous Sanitary and Hygienic Subjects. 
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Communications relating to local matters should be 
addressed to H. B. Horlbeck, M. D., chairman of the 
local committee of arrangements, Charleston, S.C. ‘I'he 
address of the Secretary of the Association is Irving A. 
Watson, M. D., Concord, N. H. 


Jaran is making rapid progress in electric lighting. 
At present there are five companies having central 
stations, with a combined capacity of 22,300 lamps. Ten 
smaller companies, recently formed, are about to begin 
operations. They will supply 16,800 lamps. 
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NOTES. 

THE Board of Health of New York City has formally 
declared the mains of the New York Steam Company ina 
down-town section of Broadway a nuisance, and ordered 
their use discontinued. This is the result of an inspection 
of a part of the company’s street pipes. 


A BOARD of the United States Engineers’ Corps, con- 
sisting of Colonel W. P. Craighill, Colonel C. B. Com- 
stock and Major C. W. Raymond, are at Philadelphia 
making an examination with regard to a new harbor line 
for the city in connection with the removal of the ob- 
structing islands in the Delaware River. 


A SCHEME is reported in St. Paul, Minn., for building 
an underground railroad from the Northern Pacific Rail- 
road track through the alley between East Fifth and East 
Sixth Streets nine blocks to Broadway. The purpose is 
to deliver freight to wholesale stores along the route, and 
t is reported that Henry Villard and other influential 
railroad men are interested in the enterprise. 


THE hydraulic valve described in the article entitled, 
‘© A New Method of Cleaning Reservoirs,” in this journal, 
June 28, was designed by Capt. Edward Ruger, Chief En. 
gineer of the American Water-Works Company. 


A NEAT little pamphlet comes to hand with the title, 
which clearly indicates its contents, of ‘‘ Recollections of 
General Grant; with an Account of the Presentation of 
the Portraits of Generals Grant, Sherman, and Sheridan 
at the U.S. Military Academy, West Point, by George 
W. Childs.” 


IT is reported that an electric railway company in Siam 
has been incorporated and that a road will be built at 
once from Bangkok to Paknam, a distance of 30 miles. 
This road is to cost $400,000, and Siamese capital will 
alone be used. An electric light company has also been 
organized and the plant ordered for Bangkok. 


IT is announced that water will be temporarily turned 
on through the new Croton Aqueduct Tuesday next. The 
intention is to fill the Central Park Reservoirs and then 
shut the water off and complete some work about the 
Aqueduct. 


OBITUARY. 


WILLARD Marcy, President of the American Frost 
Meter Company, of Boston, died suddenly July 5. 


PERSONAL. 
J. A. STEWART was recently elected City Engineer of 
Cincinnati, O. 
W. A. Somers has been appointed Engineer of the 
Water-works Department of St. Paul, Minn. 


WILLIAM TAYLOR, Water-Works Superintendent of 
College Point, N. Y., has resigned his position. 


Jacos J. RUECKRFRT, formerly with James W. Mc- 
Laughlin, architect, of Cincinnati, has opened an office 
at the corner of Twelfth and Walnut Streets, of the 
above-named city. 


GeorcE W. KITTREDGE has resigned bis position as 
Engineer Maintenance of Way on the P. C. and St. L. 
Railroad to accept the position of Assistant Chief Engi- 
neer of the Big Four. F. T. Hatch will succeed Mr 
Kittredge. 


CALVIN TOMPKINS, manufacturer and dealer in cement, 
stone, sand, etc., has just returned from Europe, where he 
has been investigating the methods of preparing and daily 
distributing ready mixed mortar from a central depot to 
buildings in construction throughout the city, and he is 
preparing to establish such a system in this city. 


Cot. JoHN MACLEOD, M. Am. Soc. C. E., has taken 
charge, as General Manager, of the construction of the 
Richmond, Nicholasville, Irvine and Beattyville Railroad 
from Versailles, 97 miles, to Beattyville, Ky. His office 
will be at Louisville, where he will continue his practice 
as consulting engineer. Colonel MacLeod is also building 
the New Albany Belt Railroad at New Albany, Ind. 
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OUR ARCHITECTURAL ILLUSTRATIONS. 


HOUSE AT TUXEDO PARK, N. Y¥. 
JAMES BROWN LORD, ARCHITECT, NEW YORK CITY. 


DOORWAY OF PURDY HOUSE, WASHINGTON, D. C. 
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LETTER FROM ENGLAND. 
LONDON, [June 20, I8g0. 


Tue Prince of Wales has exercised a wise discretion in 
expressing his opinion that an international exhibition 
should not be held in London before 1899 or 1900. This 
opinion has been criticised, but perhaps the best argu- 
ment which can be advanced in its support is the fact 
that some manufacturers are actually using, as a recom- 
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mendation for their goods, the statement that they have 
not been exhibited in certain exhibitions. The reason for 
such a statement is undoubtedly the very indiscriminate 
distribution of medals and certificates. Indeed it was 
openly said in connection with more than one exhibition 
that these medals and certincates were not available to 
those who did not go the right way to work to get them, 
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while, on the other hand, the man who could afford to 
pay for them held a very great advantage. . 

In view of the approaching holiday season the authori- 
ties at Eastbourne are attempting to offer additional in- 
ducements and security to visitors. They have, there- 
fore, decided that certificates of the sanitary condition of 
the various houses shall be issued where called for, and 
have appointed an additional staff of sanitary inspectors. 
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These certificates are, of course, intended to affect the 
dwelling houses which are let out in lodgings during the 
season, but the optional nature of the certificate will un- 
doubtedly defeat the objects of the scheme. While lodg- 
ing houses, strictly and properly so termed, are obliged to 
have certificates from the health authorities, those dwell- 
ing houses which are, equally with the others, public 
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lodging houses during the season have no such compul- 
sion. It is not likely that in the scramble and competi- 
tion which obtains throughout the height of the season, 
when householders are able to get their own exorbitant 
prices for their lodgings, the visitors will take the trouble 
to find out as a general rule whether the landlord’s health 
certificate has been properly vised. 

The business of Oswald Mordaunt & Co., of Southamp- 
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ton, has been turned into a limited liability company trading 
as the Southampton Naval Works, Ltd., with J. H. Biles, 
lately with J. & G. Thomson, Clydebank, as General 
Manager, and Ir. Gearing, formerly Superintending En- 
gineer to the Inman Line as engineer. The Southampton 
company proposes to turn out vessels of all tonnage, and 
claims to have additional facilities for that purpose. 
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THE PROPOSED SEWERAGE OF PART OF 
TRENTON. 


A SYSTEM of sewerage proposed for that part of 
Trenton, N. J., known as Chambersburg, and lying 
south of the city along the Delaware River, is the subject 
of a report made by Rudolpb Hering, of New York City, 
November 22, 1889, and recently published by the city 
authorities. : 

In recommending the adoption of Mr. Hering’s plans. 
the Sanitary Committee ca!l attention to the fact that 
‘*the problem to be solved was one of considerable in- 
tricacy, as the surface is so nearly level that it was im- 
possible to apply the separate system except to small 
portions,” and add, ‘‘ no estimate of the cost of construc- 
tion is presented for the reason that our people are becom- 
ing familiar with the expense necessarily entailed in the 
procurement of good sewer work.” 

It would appear that Mr. Hering had in 1885 reported 
a plan for the older part of the city, and the present re- 
port is therefore much in the nature of a supplement to 
the previous one, and the removal of sewage, surface and 
subsoil water have been *‘ considered in the same light” 
as before. 

The main outfall from the city, 5 feet g inches in diam- 
ter, passes through this new district, whose sewage it 
also receives, discharging it into the Delaware River a 
short distance below, although it is intended that ulti- 
mately the outfall shall be further down the river. 

The laterals are designed for sewage only, the surface 
water being carried in the gutters for two or three blocks 
before entering the sewers, which thereafter carry every- 
thing until the main interceptors are reached, which are 
below the other sewers and cdnsequently catch all their 
flow under ordinary circumstances, but when the flow is 
swollen by a storm then the greater part of it leaps over 
the interceptor into the overflow beyond, by which it is 
discharged directly into the river or into a creek leading 
to it, thus relieving the main outfall. This arrangement 
appears to give most of the advantagesof the ‘‘ combined” 
system, with much of the economy of the ‘‘ separate” 
one. 

The soil is gravel, loam and clay, and therefore easy to 
excavate, which is fortunate as, owing to the flatness of the 
ground and other reasons, some of the main sewers are 
over 20 feet deep for several blocks. 

Much stress is laid upon the importance of thorough 
and competent inspection on the proposed work, and atten- 
tion is called to the fact that when a contractor takes work 
at a price hardly sufficient to pay for its execution, it is 
almost impossible to prevent the slighting of some of it, 
and the recommendation is made ‘‘in the interest of good 
work,” that contracts be awarded only to competent 
parties, and at prices which will allow them to do first- 
class work. 

The report concludes with an acknowledgment of the 
conscientious care which W. L. Anderson, Engineer in 
Charge, has given to the work already built, by which, in 
spite of serious obstruction from water and quicksand 
and the consciousness on the part of the contractor that 
he was losing money, a fair piece of work was secured, 
better than is often obtained under similar conditions. 

Two large colored sheets accompany the report, which 
reflect much credit upon those who had charge of its 
publication. One is a map of Chambersburg on a scale 
of 400 feet to the inch, and the other contains a set of pro- 
files of all the main sewers. 


ENLARGING THE EAST BOSTON DRY DOCK. 

THE old Simpson Dry Dock at East Boston, Mass., 
originally completed in the fall of 1863, is being entirely 
rebuilt. “Vhile its general model will be retained the prin- 
cipal improvement contemplated is an increase in length 
of 100 feet, which will make the total length nearly 500 feet. 
On top the dock is 82 feet wide, and at the bottom 48 
feet, and it will take in vessels of 19 feet 6 inches draught. 
While new gates will be built in the same position as the 
old ones, that is at about 400 feet from the inner end, 
the entrance to the dock, when extended, will be closed 
by a wooden caisson or floating gate similar to that in 
use at the Charleston Navy Yard. When it is necessary 
to use only a part of the dock the inner gates may be 
shut, which will give an inclosed space of 400 feet in 
length as heretofore, while in the case of large vessels 
when the entire length of the dock will be required these 
inner gates may be left open, and the caisson at the outer 
eod put in position and there sunk by being filled with 


water when the dock can be pumped out. ‘For this pur- 
pose centrifugal pumps will be used, having a capacity of 
45,000 gallons per minute, and so arranged as to draw 
off water from the dock at any height and keep it en- 
tirely dry without the use of any supplementary purp- 
ing apparatus. 

It is expected that it will take two months longer to 
finish work, the estimated cost of which is about $200,0co0, 
When completed this will be the largest dry dock in New 
England. M. M. Tidd, of Boston, is the consulting 
engineer, and James F. Fifield the engineer in charge of 
the work. 


WATER DELIVERY FROM SERVICE PIPE. 


AT the recent Portland, Me., meeting of the New 
England Water-Works Association, Mr. Dexter Brackett 
presented the appended table showing the quantity of 
water delivered by service pipes of various sizes, under 
various pressures. The table was taken from the annual 
report for 1877 of the Rochester, N. Y., Water Depart- 
ment. The results are given in gallons per minute. The 
different column headings show the proportion of head of 
water ( 47) to the length of pipe (Z). 
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CORNELL’S COURSE IN ARCHITECTURE. 


A CIRCULAR of information as to its course in archi- 
tecture is issued by Cornell University, describing the 
conditions of admission and study for the four years. The 
purposes are summarized in a note, as follows: ‘‘ The 
study is intended to cover the whole ground of education 
in architecture — practical, scientifie, histori:al and 
sesthetic —as thoroughly as is possible in a four years’ 
course. On its completion the student is qualified to 
take an advanced position in an architect’s office. If he 
wishes to continuc his studies he can return to the 
university as a post-graduate and, after a year’s work, 
duly laid out, completed and approved, may receive the 
second degree, Master of Science in Architecture.” 


WATER-HAMMER AND CEMENT-LINED 
PIPE. 


In discussing the effect of water-hammer on cement- 
lined pipes at a recent meeting of the New England Water- 
Works Association, George E. Winslow, Superintendent 
of the Waltham, Mass., Water-Works, directed attention 
to the importance of having relief valves on large-supply 
branches. Among other things he said : 

“IT have but one elevator in Waltham connected with 
our mains, and that is from a cement pipe. It is con- 
nected with a 2-inch pipe; it was put in by a Worcester 
firm, and they showed me the valve they were going to 
use, and I told them I should require a relief valve on 
the service pipe close to the valve the elevator was worked 
with. The man in charge of it wanted to know why, and 
I told him because they could shut the valve so quick that 
they could create a water-hammer that would burst our 
main. He thought it was foolish; but I said: ‘Our pipes 
are cement-lined pipes, the iron is thin, and it hasn’t got 
the strength of cast-iron pipe; if it had, perbaps it would 
not be necessary to take this precaution.’ Well, they 
finally put it on, and we have had no trouble from it, for 
there is no water-hammer; if there is pressure enough so 
that we might get a water-hammer the water escapes 
through the relief valve. 

** We also have a stand-pipe in Waltham for the Fitch- 
burg Railroad, and Mr. Turner, the chief engineer of the 
road, wanted to connect with our mains and put ona 
slow moving gate ; that is, a gate with a fine thread, so 
they would shut the valve slowly, so they couldn’t pro- 
duce any water hammer. He wanted to get rid of a tank 
which was an eyesore in front of the depot. I told him 
I was afraid that, with the men who generally work valves 
on a railroad, they would burst our pipe by increasing 
the pressure rapidly by a sudden closing of the valve. 
He said they wouldn't do it, and he said, furthermore, 
‘T will put on a good, careful man, and he will be re- 
sponsible.’ But I saw one of those careful men operate 
a valve in Worcester at the Union depot one day when I 
was up there to see what kind of an arrangement they 
had—to see what I could do for the Fitchburg Railroad. 
The express train came through there along about 20 
minutes past three in the afternoon, and I knew they 
would water up, and so I went to the depot to see them 
do it. The water was turned on, and the fireman didn’t 
pay attention to his business as closely as he ought, and 
the consequence was the tank got pretty near full before 
he noticed it. ‘Shut it down, you will overflow in a 
minute; hurry up, hurry up!’ And they did hurry up, 
and that valve was shut just about as quick as it could be 
shut. That was the careful man who was taking care of 
that valve. Now I made up my mind that would be the 
case in Waltham, so I told Mr. Turner that if he would 
put on a relief valve which would be large enough I 
should be happy to put ina service for him. He didn’t 
like that idea; and he is a pretty set man any way, as well 
as myself, and the consequence was we went through 
that fall and winter without any stand-pipe. In the 
spring he came to me one day and he asked me when I 
was going to put in the service for him. Said I, ‘ Just 
as soon as you can conclude to put in a relief valve. As 
I understand it you want a 6-inch pipe taken off from the 
street main, run through a 4-inch meter, and then a 
4-inch pipe to your stand-pipe?’ ‘Yes.’ Said I, ‘As 
soon as you will put that in, and put in a relief valve 
close to the valve which operates the stand-pipe, and that 
shall be a 3-inch valve, and not be set at over ro pounds 
above the standing pressure, just so soon we will put it 
in for you.’ Said he, ‘I will put in anything you want.’ 
And the consequence was he put it it, and we never have 
had any trouble.” 


SHOULD PILES BE SHARPENED? 

IN pile driving, it is said in the University of Michigan 
Technic to be held by many experienced engineers, both 
on the Atlantic Coast and onthe Mississippi, that for ordi- 
nary ground the pile should not be sharpened. ‘They say 
that the pile if sharpened rarely has its point in the neutral 
axis, and that the blows of the hammer are not applied so 
that the action line of the force passes through the point, 
and hence a couple is introduced tending to strain and 
weaken the timber. If, on the other hand, the pile is left 
blunt, the consolidated earth forms a point which, chang- 
ing with each blow, keeps itself continually in the line of 
force and hence the straining couple is not introduced. 
In ordinary practice, however, the pile is tapered some- 
what at the lower end, although not sharpened to a 


point. 
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NEW ENGLAND WATER-WORKS ASSOCIA- 
TION SKETCHES. 


No. XIII. 
(Continued from page 230, Vol. XX.) 
COAL CAR FOR WATER-WORKS USE. 

AmonG the sketches contributed to the recent Portland 
meeting of the New England Water-Works Association 
in response to a request which had been sent out for 
diagrams of any tools or devices of practical water-works 
interest, was that shown in the annexed illustration, 
submitted by Rudolph Hering, of New York. The illus- 
tration explains itself, the special advantage of the car 
being that it admits of readily shoveling the coal directly 
from it into the furnace. ‘The car shown is used at the 
Toronto Water-Works. 


COST OF AN ELECTRIC RAILROAD PLANT. 


IN discussing a paper on ‘‘ Working of Railroads by 
Electricity,” presented by W. E. Hall at the last meeting 
of the American Society of Mechanical Engineers, F. A. 
Scheffler, of the Westinghouse Company, Pittsburg, Pa., 
gave some points on the cost of installing an electric rail- 
road plant. 

The ordinary locomotive of to-day when running at the 
average rate of speed and hauting the average load, does 
work of not less than 300 horse-power. Supposing the 
station to be built to have a capacity, to each 30 miles 
of section, of not more than one locomotive, the capacity 
of the generating station would, according to Mr. Schef- 
fler, necessarily have to be about 360 horse-power, as the 
best forms of motors at present have an efficiency of only 
about 80 and 85 percent. It will require, therefore, for 
the generating station a 360 horse-power engine and sufh- 
cient boilers for operating the same. The cost of the 


station can be summed up about as follows: 
One 360 horse-power engine...............5. (yatel ithe $10,000 


Battery of 360 horse-power boiler... ......... ....... 7,000 
DIRS DUNGINR 6) 5 ceases ave eles coeauEs abee 5,000 
Steam connections, pumps, feed-water heaters, etc.. 2 coo 
Generating Gy 0eie iicccves cc cas ce a wedessaseves 12,000 
Electrical station appliances, etc............... see. 1,000 

Making a total O62 36 soci. 65. eissdccs ct 8b s daee $37,000 


The foregoing station outfit will not permit of having 
an auxiliary plant of engine, dynamos and boilers, which 
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ought really to be included in the outfit, so that in case 
the engine or dynamos or boile1s should at any time be- 
come inoperative there would be another set of appliances 
to operate the railroad with. An auxiliary set of appli- 
ances would almost double the total cost of the station. 

For operating expenses of the station we have the 
following : 


5 per cent. depreciation on engine and boilers........ $835 
4 percent. depreciation on dynamo.... . . ...... 480 
6 per cent. interest on station plant............ ..... 2,220 
Two firemen, night and day.........ccescececce « oe 1,440 
Two engineers, night and day .............2---2000- 2,000 
Two laborers, night and day.............  ...eceeee 1,080 
Maintenance, such as oil, waste, etc... ..........-.. 300 

, Seeing BM POtR OF cciscs: cop Wises csc aes05 2+ $8,355 


per year, not including the cost of coal, 

In order to ascertain what the cost of coal would be, 
we will suppose that the total power is required only for 
one-half the time, and One-quarter the power for the bal- 
ance. This will give us 2,774 tons of coal per year re- 
quired. This assumption is based on the supposition 
that the engine will require three pounds of coal per 
horse-power hour. If it was a condensing engine, of 
course the assumed rate of coal per horse-power would be 
too high, but the speaker should not think it advisable to 
use a condensing engine where the power would be so 


_ largely variable, and water along railroad plants is not 
always available for condensing purposes. 


Basing the 
cost of coal at $3 per met ton, the expense per year for 
same will be $8,322; adding this to the operating ex- 
penses of the plant at the station, we have a total of 
$16,677. 

So far we have only taken into consideration the neces- 
sary cost cf operating expenses of the station plant. We 
have now to consider the erection of the necessary elec- 


trical circuits along the line, the depreciation of same and 


capacity Jton 
length 5° 9° 


ook holding bide in place 


the interest on the cost of same. Suppose that the press- 
ure of the terminals was fixed at 2,000 volts, in order to 
deliver 300 horse-power to the motor it would be neces- 


_ sary to carry I12 amperes on the line, and allowing 20 per 
_ cent. drop in the pressure, by simple matter of calcula— 


tion we find that the conductors will have to be of an 
area equal to a copper rod one inch in diameter. The 
pressure of 2,000 volts is altogether too high to think of 
using in a safe manner the rails for the return circuit, 


oo a a a a a ee ee ~~ = Say 


| paveleed 


—" 
— rr 
eeesecs 
t 
| 
' 
' 


ae con 

‘ 

. 

. 

‘ 

a! 
. 
7 
\ ‘ 


riveted 


. 


COAL CAR vs0 »y TORONTO WATER WORKS 
Drawing presented by Rudolph Hering, 
277 Pearl St.New York. 


Opecial advantage ; Coal readily shoveled from truck into furnace. 
Cost 49600 
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‘anda copper conductor would also have to be used for 


this circuit, making two lines of copper conductors one 
inch in diameter for the outgoing and return circuits. If 
the circuit is 30 miles long, it would require the enormous 
quantity of 476,784 pounds for each conductor, and 


the cost of copper wire at the present time 
being 17 cents per pound, the amount required to 
pay for the copper wire would be $162,106, 


The interest on this outlay at 6 per cent. would be $9,726. 
As an overhead circuit would be the cheapest possible 
way of conveying the current to the motor, and as the 
wire is of such an enormous weight, it would not be well to 
have the poles more than 50 feet apart. This would re- 
quire 6,300 poles. Basing the cost of the poles and 
erecting same at $2.50 each, we have a total of $15,750. 
Erecting the line would be charged at $150 per mile, and 
this is a very low figure; this would give us $4,500, 
making a total cost of for the line of $20,250. The in- 
terest on this at 6 percent. would be $1,215. Continuing 
the statement of operating expenses, it will be necessary 
to add the interest just given to same, and also the de- 
preciation of the line. Putting this latter at about 2 per 
cent. (which is very low), which would be $3,627, we 
have a sum total of $31,245 as the actual total annual 
cost of operating expenses of the station plant, and in- 
terest, depreciation, etc., on each section of 30 miles. 

It will not be necessary to take into consideration the 
cost of operating the motor, as this would be about the 
same as the cost of operating the steam Jocomotive, and 
the first cost of same would be about the cost of a first- 
class locomotive. The only comparison which should be 
made between the operating expenses of the steam loco- 
motive and the electrical plant would be that of the 
difference of coal consumed between the station and the 
steam locomotive, and possibly the cost of repairs of the 
motor compared with that of the locomotive. The coal 
consumed by the ordinary locomotive is probably not less 
than eight pounds of coal per horse-power hour. This 
being the case, and the locomotive develops 300 horse- 
power for 12 hours, and one-quarter of this horse-power 
for the balance of the day, we would have per year a con- 
sumption of 6,570 tons. This, at $3 per ton, is equiva- 
lent to $18,710. Deducting the same from the cost of 
total operating expenses of the electrical station, we find 
that the difference is in favor of the steam locomotive to 
the extent of $12,475 per year. There would probably 
not be any difference in cost of repairs between the elec- 
trical and steam locomotive. The total cost of the station, 
copper wire and pole line complete would be $219,386. 
This amount of money would buy about 20 new locomo- 
tives. 

The foregoing estimates are all based on inside figures, 
and if the railroad was 600 miles long it can be readily 
seen what an enormous expenditure for electrical pur- 
poses would be necessary, and comparing this with the 
cost of the present steam railroad, would be sufficient to 
upset any calculations in the line of electrical railroads. 

A voltage of 2,000 has been taken as a basis for esti- 
mating the cost of the line, simply because it would re- 
quire extraordinary care in insulation for a_ higher 
potential where the bare conductors, connections, insu- 
lating material, etc., would be subjected to all kinds of 
rough weather. If it were found that 4,000 volts could 
be satisfactorily insulated (and this has been done with 
covered wires in a few special cases), the first cost of line 
equipment would be very largely reduced to, say about 
one-half the above estimated cost, thereby reducing the 
yearly expense of operating by decreasing the interest and 
depreciation of the plant. As far as safety to human life 
is concerned, it is not likely that 4,000 would annihilate 
more completely than 2,000 would, but the chances for 
leakage of current at the higher voltage would be much 
greater. This would mean greater coal consumption and 
reduced efficiency of the electrical apparatus. 

The operation of the plant at full power for one-half of 
the time involves, of course, the use of several motors, 


which has not been considered in the matter of operating 
expenses. Such consideration would not make any ap- 
preciable difference in cost of operating expenses, because 
there would necessarily be the same amount of expenses 
in the line of engineers, firemen and depreciation, etc.,on 
the locomotives as there would be upon an equivalent 
number of motors. 

It is safe to say that unless there are some radical 
changes made from the ordinary design of electric gener- 
ators, and in the method of transmission of the current to 
the motor, as well as a motor of greater efficiency, that we 
see electric railroads operated in this or any 
ow a &, ae 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 
No. XCVI. 
(Continued from page 75.) 
REPAIRING A CHURCH ROOF TRUSS. 


THE Warren Avenue Baptist Church in Boston, Mass., 
isa brick structure built in 1864. Figure 1 shows the 
general plan, with a tower at Z and entrance wings at 
QQ. 

Figure 2 is a cross-section showing the roof construc- 
tion. S and S’ are longitudinal trusses that support the 
‘* scissors’’ trusses O O, etc., over the main part, and the 
inner ends of the lean-to rafters P P, etc., over the side 
parts. U U, etc., are purlins and R R are I-inch 
diagonal rods for wind bracing in the end panels of the 
roof only. 

Figure 3 is an elevation of the longitudinal truss S, 
whose details are shown enlarged in Fig. 4, which also 
giveS a section at Z Z. The angle blocks and plates W 
and V were each cut 3 inches into the chords across their 
entire width, and as the diagonal rods E cut out at least 
one of the boards which composed the chord the maxi- 
mum loss of section was over §7 percent. The trusses 
were entirely without vertical struts, and the top and 
bottom chords were only kept from approaching each 
other when strained by the resistance of the clere-story 
studding and boarding shown by vertical lines in Fig. 3. 

T 1, ete., are windows. When first erected the trusses 
S and S’ were found too weak, and were each reinforced 
by four 13-inch rods F F, etc., with nut bearings on 
iron plates across the ends of the lower chords. The 
different sections of these rods were simply hooked into 
each other, and the hooks tied down with strap iron as 
Shown in Fig. 4. The rods were sprung down to the 
bottom of the chord at the center, and held there by 
occasional staples driven into the wood. 

The scissors trusses O O, ete., were double and their 
two parts were not fastened together, the cross pieces 
being put on with 5 by %-inch spikes, three at a joint, 
that only pierced two pieces and did not connect the twin 
members. 

The roof existed in this condition about ten years, 
when the longitudinal trusses S and S’ were noticed to be 
spreading at the top, and the adjustable tie rods W 
(Fig. 2) were put in through their top chords at the foot 
of each cross truss O. About 12 years later it was acci- 
dentally noticed that the trusses S and S’ were sprung 
and canted out of their vertical planes. The boarding 
was removed to expose them, and their bottom chords 


Repainine A RooF Truss 


were found broken and the roof in the position indicated 
in Fig. 5, where the center lines of the trusses are shown 
by full lines for the proper position and by dotted lines for 
the position which they had assumed, drawn somewhat ex- 
aggerated for distinctness. The south truss S was in the 
worst condition, and, deflecting a certain amount D, 
had been pushed at the bottom 6 inches towards the 
center by the side rafters P, which acted as struts pivoted 
at Y where they were fixed to the wall. 

The scissors trusses C C, not having enough rigidity in 
the spiked joints to resist the strain, became distorted, 
the top of the truss S carried 43 inches outward, and by 
the rods W brought the top of the north truss S’ with it. 
The deflection of S and S’ was so great as to throw heavy 
strains on the rods Rk R (Fig. 1), and there was danger 
that they would break, and tbat the trusses S and S' 
would capsize and the roof and perhaps the walls fall. 

It was decided to immediately reconstruct the trusses. 
Piers were built under the floor, and above it, on 8x12-ineh 
blocking, a heavy working platform was made and extended 
to protect all the pews. The weight of the roof was then 
transferred by jack screws to the main and intermediate 
piers, and the trusses S S’ were rebuilt 

In Fig. 6, C C is the center line of the trusses. Atthe 
left. half of the south truss S, is shown as recoastructed, 
and at the right, half of the north truss S’ is shown as it 
was reconstructed. 

Figure 7 is a section at Z Z, Fig. 6. 

Figure 8 is an elevaticn of the new connection details, 
with sections at Y Y and ZZ. The trusses O O, etc., 
are indicated in Fig. 6, but the rafters P P, etc., are 
omitted for clearness, In the truss S the top chord was 
so much twisted that it was turned flatwise. and seven of 
the eight 2x14-inch plank composing it were bolted to the 
new 8x8-inch reinforcing pieces M, which overreached 
it 2 inches, and in this space inclined pieces G were set 
under the Jowest purlins. 

In the truss S’ the old top chord was not changed, ex- 
cept to add the 8x12-inch reinforcing piece L, and the 
2xt4-inch plank N to bolt to, and to cut into the face of 
the old chord to set the braces G. 

All the old inclined posts were removed except those 
marked D D, etc., and were replaced by new ones H HI, 
etc., 8x12 inches in pairs and set in lighter angle blocks, 
V, Fig. 8, with web pieces to secure the post instead of 
the 1-inch wooden pins, which, in the old posts, had in 
some cases been compressed to § inch in one direction. 

The tops of the posts II H were mortised into the 
pieces L and M, and secured by iron side plates U and 
cross bolts. The vertical nosts and ties I and J were 
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added at every panel, and pieces K were notched on 2 
inches at the center of every panel. 

Both chords were thoroughly bolted throughout, the 
lower chord being secured by clamps B B, etc., and 
having additional hooks A A’, etc., to secure the rods 
F F,etc. The pieces Z Z (Fig. 2) were also added to the 
trusses O, whose joints were secured by bolts shown by 
the small circles. 

The weight of newcastings was about 2,800 pounds 
less than that of the ones they replaced in each of the 
longitudinal trusses. 

These repairs were estiniated to cost $3,000 or $4,000, 
and were executed by J. Purdy French, of Boston. I. C. 
Blair, also of Boston, who discovered the distortion of the 
trusses, erec'ed the staging and had general oversight of 
the repairs. 


NOTES ON THE CARE OF SEWERS.* 


ASSUMING first that the sewer or system of sewers has 
been well designed for the work it is to do, and properly 
located, the care given to the sewer or system should be- 
gin when the first brick or pipe is laid, and should con- 
tinue so long as the sewer is in use. The average ‘‘city 
father” of the average city is not educated up to the point 
of believing that anything more is necessary to the pro- 
curing of a sewer than the employment of some one to 
build it. He thinks, in brief, that a sewer is an elongated 
hole in the ground, surrounded by brick or pipe, laid ia 
some shape by somebody, and that any special oversight 
or skilled labor used in behalf of the city during construc- 
tion isan unnecessary refinement of engineering, and any 
money spent afterwards for supervisien or care of the 
work is so much additional and useless tax upon the 
citizens. Such is about the belief of the average city 
father, but I am happy to say that my lot has been usually 
cast among those of a better belief. We, as engineers. 
know that almost any man can lay pipes ia the yround or 
pile up bricks and mortar; that it takes a skillful man 
and a mechanic to make a good sewer of the same ma. 
terials. 


The first great care of the engineer in building a sewer 
is to see that bis alignment and grade are true, and the 
second is to see that the materials are of the best de- 
scription and properly placed. In the matter of align- 
ment aod grade, it seems almost imperative that each 
pipe should be laid to a line in order to get the best re- 
sults. It is the practice in some places to give a stake on 
the side of the proposed trench, from which to measure 
for both line and grade, and in other places the line is 
marked out in advance by stakes, and the grade after- 
wards given in the bottom of the trench. In still other 
places the approximate line is worked on the ground in 
advance, and the yrade is given as about so much below 


*A paperread by F Floyd Weld, President of the Connecticut 
Association of Civil Engineers and Surveyors, published in the 
Transactions of the Association. 
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the surface here, and about so much there, leaving the 
sewer builder to regulate affairs in between points as suits 
him best, regardless of results. Any method which will 
secure a straight and true line of sewer is a good one; the 
one of placing grade points on line and at an even num- 
ber of feet above and parallel to the water line seems to 
be the best. From these points a line can be stretched, 


and from this line each length of pipe should be set by a [ 


plumb line and a measured pole or steel tape. In case 
of very large or deep sewers the details may be varied to 
suit the casein hand. The grade line having been es- 
tablished and the contractor ready to begin, the engineer 
(unless he has no other employment) will need a com- 
petent and reliable inspector to see that the sewer is act- 
ually laid as it should be, aad to see that the materials 
are what have been agreed upon. And upon this same 
inspector rests a large part of the burden of securing an 
excellent piece of work. He must be ever present 
and ever watchful, or something may go wrong, 
and after lying buried for years, perhaps, that 
wrong spot will show itself in some way to bring dis- 
credit upon both engineer and inspector. He must see 
that each pipe is sound and true before it is lowered to the 
bottom. He must know that the pipe to follow will fit well 
to make a true and smooth water line, even if the two 
pipes are not exactly concentric. He must see that the 
cement is good and properly mixed. (le must see that 
each pipe is laid to line and grade, the joint carefully 
made with cement all around the pipe, and not disturbed 
until it 1s well filled around and over. [le must tell the 
pipe layer at least a hundred times a day to tamp well 
around the pipe and to wipe it out so as to remove loose 
cement or sand which may be inside, and finally cleared 
of all rubbish. Ele must measure to locate each Y branch 
or house connection from the nearest manbole. He must 
look to it that the manboles are built true in form, smooth 
in inside finish, well plastered on the outside, steps built 
in at the proper distance. He must see that the trench 
is filled. tamped or puddled, and left in good condition 
for travel. So much care at least must be given to the 
pipe sewer to insure anything like a good job. In build- 
ing a brick sewer even more details are to be looked after 
and greater skill required on the part of builder and over- 
seer than in the case of a pipe sewer. Some one must be 
on the work to note the character of the foundation 
as the digging progresses, for a good piece of 
brickwork, built on a poor foundation, is no better than 
a poor one, and there is no better time to see what may 
be needed in the foundation than when the excavation is 
going forward. Some one must be on hand to see that 
the timber foundation, or whatever may be used, is prop- 
erly placed and secured. Then there is care to be taken 
in setting the profiles or forms for the brickwork; in 
noting the quality and mixture of the cement; in select- 
ing the hardest, smoothest and best bricks for the invert ; 
in watching the masons to see that they lay each brick to 
the line with a full mortar joint, and without unnecessary 
pounding or pushing after it is in place to break the bond 
of the cement ; in having the bricks wet in dry weather and 
not too wet in wet weather ; forcement hates a dry brick and 
will not cling to it, nor can it hold a soaked one to its place. 
Then care must he taken in setting the slants for house con- 
nections, lest they have insufficient support at the back and 
are not able to stand the weight of earth ontop. The 
arch must be turned on a good and true center in lines 
parallel to the axis of the sewer, and so spaced that a full 
number of courses will make the arch without splitting a 
course. ‘lhe earth must be filled in and tamped solidly 
at the haunches to keep the arch from cracking, and at 
the same time so placed as not to tear off the plastering 
on the outside. If there is inside or second sheeting, 
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some one must see that it is drawn above the crown of 
the arch befcre filling, for there will most likely be a 
crack in the brickwork if it is left to be drawn afterwards. 
In case of water in the trench great care must be used to 
keep it away from the brickwork until the cement is thor- 
oughly set. I never yet saw a contractor who would vol- 
uotarily keep water from flowing over the freshly laid 
invert, even if the water could easily be taken care of, 
and would be a nuisance to the masons if allowed to run, 
and would make him more expense in repairs and delays 
than the cost of pumping or bailing. 

Manholes must be laid out with care to have the foun- 
dation firm and substantial, the junctions for lateral 
sewers built in a smooth and workmanlike manner, 
the head of the sewer cut in good shape, and the 
walls carried up to the surface in a symmetrical 
and smooth piece of work. Finally the sewer should 
be left clean, free from all rubbish, loose cement, brick 
chips, sand, mud or other accumulations. And now, 
having built our sewers with some considerable care and 
attention, shall we consider the duty of the engineer done, 
his occupation gone so far as these particular sewers are 
concerned, and the sewers no longer in need of super- 
vision from anyone for all time to come? I think not. 
The work of building is over, but the work of running 
the machine is to come. It would be as reasonable to 
expect a complicated piece of machinery tocare for and run 
itself as to expect a system of sewers to do their duty 
without some intelligent oversight. A perfect sewer, used 
always with the utmost care, with a stream of water of 
constant and ample volume flowing through it, might 
need no care for a number of years, but perfection in this 
world of sewers is rarely attained, and a steady flow of 
water is not always to be had. 

As with persons, ‘* Cleanliness is next to Godliness,” 
so with sewers, cleanliness is next to success. A dirty 
sewer is an abomination, and if allowed to continue dirty 
is a failure. It all depends upon the care and oversight 
given to sewers whether they shall be clean or dirty, 
whether they shall doin a regular and continuous way 
the work they were designed to do, without offense or 
danger to the people, or shall fail to carry off promptly 
tbe refuse from our homes, and so become a_ re- 
ceptacle for filth, disgusting to clean out and a menace 
to health. 

There is nothing like water to keep sewers clean. If 
there is a lack of it the heavier parts of the sewage settle 
to the bottom, and cling there to decompose and send off 
noxious gases. This trouble is most often found in the 
separate system on lateral sewers, or on the ends of main 
lines where but few houses are connected. A flush tank 
at the end of such lines, arranged to discharge several 
hundred gallons at intervals of 4, 6, or even 12 hours, 
will usually keep the pipe clear. If an automatic tank is 
not used, frequent flushings from a hydrant or from a 
portable tank on wheels is very effective. Sometimes, 
on light grades, even where there is a good flow, it be- 
comes necessary to clean out the sediment, and often- 
times a flush of water is not sufficient. In such cases 
scrapers or brushes have to be employed. I have used, 
with very good results, a scraper made of two wooden 
disks, between which a flan ze of rubber is bolted. ‘This 
rubber fits the pipes and is drawn from one manhole to 
another by a rope, the rubber being flexible enough to 
easily pass any inequalities in the pipe. Where street 
water is admitted to the sewers the cleaning is sometimes 
quite an item ; for in spite of traps on catch basins, some 
sediment will be carried over by the rush of water in 
heavy storms, and will settle at the light grades. To re- 


move this, something more than water is necessary at 
times. 


I have used on large pipes and small brick sew- 
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ers a metal scraper, made of galvanized iron, shaped like 
a tube, with one end funnel shape, and the other pointed. 
This is drawn from manhole to manhole by a rope, and 
raised to the surface by a small derrick. Where the sew- 
ers are large enough to admit a man, the cleaning of sand 
or heavy sediment can best be done by using a wheeled 
truck, adjusted to fit the bottom and sides of the sewer. 
This truck carries buckets, which, when filled, are lifted 
to the surface. . 

In making connections with sewers care should be taken 
to see that the pipe is properly fitted and jointed with the 
branch left for such use. Neglect in this respect makes 
much trouble for those in charge of sewers. Mud and 
sand often come in from an opening made ‘toconnect witb 
a house, because it is easier to let it run into the sewer 
than to bail it out. Unless there is some system of li- 
cense and permit for connections, and inspection of work, 
there will be frequent tapping of sewers at places other 
than the proper branches, with the attending results of 
broken sewer pipes, mutilated brick sewers, and pipes 
projecting inside to make stoppages. Careless work of 
this kind has been known to almost ruin a system ot 
sewers. It has happened where it was thought no one 
das needed to look out for sewers after they were once 

uilt. 

The best of care on the part of those in charge of sew- 
ers will not prevent misuse of them by others, and a com- 
plete choking of small pipes may result from the admission 
of sand or improper articles to the sewer from occupied 
houses or cellars in process of construction. In case of 
stoppage, prompt action is imperative to prevent damage 
to adjoining property. <A useful implement to have is a 
rod for cleaning. Water pipe, 1 inch in diameter, cut 
into lengths short enough to be handled in a manhole, 
may be cut with a screw thread on each end, to be joined 
together with a union. These pieces, fitted together, 
will make a good rod for forcing an opening through the 
obstruction, and will usually start a flow of water which 
will gradually enlarge the opening until the sewer is 
cleared. 

Where storm water is taken into the sewers, the catch 
basins need attention from the same person who has 
the care of the sewers ; for the basins are a part of the 
sewer system, and should be¢ cleaned frequently and with 
care, to work in harmony with the whole. The less sand 
found in basins at the -eginning of a storm the less sedi- 
ment found in the sewers at the end. 

Sewers will wear out in time ; but a careful inspection 
of all weak and hard-used places, with a little work here 
and there, will prevent a break, perhaps, and save many 
times the cost of such inspection and work. 


EXCAVATING IN QUICKSAND. 


AN interesting experience in excavating in quicksand 
was recently related to the New England Water-Works 
Association by Albert F. Noyes, City Engineer of West 
Newton, Mass. 

Iiaving had occasion. to make an excavation some 15 
feet deep in quicksand, near buildings, it was found that 
if the work was conducted in the ordinary way a settle- 
ment of the foundations would be likely to occur. Mr. 
Noyes, therefore, adopted the following method which 
proved successful: ‘! he excavation, as stated, was about 
15 feet deep, about 60 feet in length, and 8 feet wide. 
Usually below these veins of quicksand there are veins 
of a coarse material which form ready conductors for the 
water, and the vertical distance through the quicksand is 
usually less than the horizontal distance; the ground 
water has the least resistance in the vertical direction, and 
tends to soften and take up the quicksand with it. If the 
water is drawn out, or the water level lowered below the 
bottom of the trench, this fine material becomes compact, 
very much like clay, and excavations can be easily made 
with perfect safety. and the use of a light sheeting. In 
the case referred to fourteen 1 14-inch pipes were used and 
were driven equidistant about the excavation to be made 
with the ordinary perforated well point, having attached 
outside a fine-mesh brass screen. They were driven into 
a stratum of coarse material from 35 to 50 feet below the 
surface of the ground. The pipes were ganged together, 
and attached to a common plunger pump, and the water 
was drawn down. The normal level of the ground water 
was within some three or four feet of the surface of the 
ground, sothat the ground water had to be drawn down 
some 10 or I1 feet It was found by test tubes outside 
of the gang that the water could be readily held to a level, 
which insured the excavation being made without atry 
difficulty. In fact, the banks were dry, and the lower 
portion of the excavation was very firm. In this case the 
well points, after use, were sold at nearly the first cost. 
‘The pipes, which were taken from the stock at the pipe 
yard, were returned and used again, so that there was 
little loss in that way; and the whole cost of driving 
the pipe was about $18, so that the expense of that method 
was really less than sinking a well outside of the excava- 
tion in the usual manner. 
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THE VYRNWY DAM. 


THE accompanying illustrations showing the. dam which 
converts the Vyrnwy Valley into a lake for the Liverpool 
water supply are reproduced from the London £uxgineer, 
being intended to show the architectural rather than the 
engineering features of the structure. In the larger 
illustration is seen the upper part of a sluice valve culvert 
through the dam. The similar culvert on the other side 
passes the water which is allowed to pass down the Vyrnwy 
River as compensation water. The smaller illustra- 
tion, from a photograph, shows the character and size of 
these openings. Other illustrations of the dam, with de- 
scriptions, will be found on page 202, Vol. XIII., and 
page 85, Vol. XV., of this journal. 


IRRIGATION IN ITS RELATION TO THE 
PASTORAL INDUSTRY OF NEW 
SOUTH WALES.* 


THE total area of Jand in New South Wales is estimated 
at 196,000,000 acres, and of this area 168,000,0cO acres 
are devoted to pastoral purposes, with very precarious 
results owiny to frequent droughts. Only 1,042,000 acres 
are under cultivation. These figures show the importance 
of the consideration whether irrigation cannot be made to 
assist in developing the pastoral resources of the colony. 
As an instance, the author mentions a case where unirri- 
gated Jand on the Lower Darling, which could scarcely 
support One sheep to every ten acres was found, when 
laid down in lucerne and irrigated, became capable of sup- 
porting more than 20 sheep to one acre. In order to re- 
duce the losses entailed by drought, sheep are frequently 
sent to the mountains, or to other localities where pasture 
is obtainable ; but this course involves considerable ex- 
pense and much risk, and frequently results i in the loss of 


*A paper by H. G. McKinney, M. Inst. C. E., in “Journal and 
Proceedings of the Royal Society of New South Wales, abstracted 
in Excerpt Minutes of Proceedings of the Institution of Civil 
Engineers. 
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a serious proportion of the sheep. The total production 
of wool in New South Wales in 1888, an unfavorable 
year, Was 205,000,000 pounds, and assuming that on an 
average for the whole quantity the diminution in value, 
owing to the nature of the season, amounted to 4d. 
per pound, the loss would amount under this head to 
£427,000. Besides the prejudicial effects of drought, 
wool is seriously diminished in value by the break which 
is caused by a sudden change in the character of the sea- 
son. The alteration in the quality of wool which takes 
place immediately after the break-up of a protracted 
drought is at once apparent, even to the unpracticed eye. 

In New South Wales the best rivers for irrigation pur- 
poses are the Murray and the Murrumbidgee. the dis- 
trict commanded by them includes only the plains be- 
tween them, and a moderate area to the north and west 
of the Murrumbidgee. Theonly portion of the colony in 
which irrigation can be carried on with regularity, and on 
an extensive scale, is in the part of southern Riverina 
commanded by these rivers, although the author believes 
that the country west of the Dividing Kange is, under fa- 
vorable circumstances, susceptible of remunerative irriga- 
tion. The methods recommended are: Ist, the irriga- 
tion of extensive areas of the native grasses; 2d, the irri- 
gation of limited areas of lucerne, or other crops for fod- 
der. 

The former system is in natural operation on a large 
scale on the Lower Murrumbidgee, as weil as on a mod- 
erate scale on the lower parts of several others of the 
western rivers of New South Wales. This is precisely 
the same process which irrigates and fertilizes the valley 
of the Nile. In some of the cases in which the process is 
exemplified in New South Wales, the inundations due to 
flood waters form the chief security of the ‘' pastoralists ” 
whose lands are thus naturally irrigated. As generally 
happens in the case of rivers flowing through alluvial 
plains, the banks of the lower parts of the rivers men- 
tioned are higher than the land adjoining. Hence, in 
order to divert supplies of flood water so as to irrigate by 
gravitation, it is only necessary to make cuttings from 
the rivers with a moderate rate of fall, and extend them 
till they run out at the level of the natural surface. Sev- 
eral cuttings of this kind were made on the Jaunbung Run 


; bs er, ey ~ ” " . 5 a 

tie, “< 2 

art 

a oy poate ale pete - ' 

ree of - 

ay aaron, 840, . Esvsas ° 
+e aSeran 

—-. 


a 


NORTHERN END, 


——— a Y 


by Mr. Tyson, and one of them alone is stated to have 
cost £14,000. How profitable irrigation of the native 
grasses can be made under such favorable circumstances 
is very clearly shown in the case of Mr. J. L. Gwydir’s 
experience. Inthe Corrong Run, with an expenditure of 
very little over £1,200, Mr. Gwydir succeeded in irrigat- 
ing over 17,000 acres of grass land during every flood in 
the Lachlan. ‘laking interest and cost of maintenance 
together at £150 per annun, the cost of irrigating an 
acre amounted to only y4s5., or slightly over 2¢. In this 
case the profits of the first year’s operations more than 
covered the entire outlay. Before irrigation the land 
referred to barely sufficed for 4,000 sheep; after the sys- 
tem of watering was adopted it supported 12,000 sheep 
and 200 horses, besides fattening 150 head of cattle. 

Irrigation of the native grasses by pumping, at a gross 
cost of about 2s. 6d. per acre, has given a very satisfactory 
return under favorable circumstances in Victoria. The 
pumping plant in such cases was erected primarily fcr the 
irrigation of crops, but at such times as water was not 
required for the crops the supply was turned on to the 
grass lands. Under these circumstances the author main. 
tains that the profitable irrigation of the native grasses is 
therefore not a question for debate, but an accomplished 
fact ; and the only point for consideration in connection 
with it is the nature of the circumstances under which it 
is practicable. 

After some remarks on the rates of water for irrigation, 
the process of flooding pasture land, and the production 
of fodder by irrigation, the author proceeds to consider the 
case of the River Darling. He states that the most im- 
portant functions of that river are threefold—namely: Ist, 
the provision of reserves of fodder forthe western district; 
2d, the flooding of large areas of pasture; and, 3d, the 
provision of a permanent highway for navigation. To effect 
the last of these objects, a series of weirs and locks is indis- 
pensable, and the raising of the water level bv this means 
will materially lessen the cost of pumping for the irrigation 
ofcrops. The circumstances of the Darling are extremely 
favorable in some important points to the construction of 
works fcr the purposes referred to. With a series of 
weirs at suitable intervals, the river at ordinary heights 
would consist of a succession of reaches of almost still 
water. The same weirs would also hold up the water in 
the river to such heights that flooding the land by gravi- 
tation could be carried out in the manner already adopted 
on the Lower Lachlan. ‘The conservation of the waters 
of the Macquarie is stated to afford ‘* remarkably favor- 
able conditions for the diversion and storage of flood- 
water,” and the author gives at length the conclusions of 
the second report of the New South Wales Water Com- 
mission, which advocates the judicious expenditure of 
£300,c00 in diverting supplies from the Macquarie, and 
distributing them between that river and the Bogan. 

The paper concludes with some general remarks on the 
progress of water conservation in Victoria, the principal 
irrigable areas in New South Wales, water legislation, 
the examination of engineers, the causes of the backward 
state of water conservation, and statistics relating to 
losses therefrom. 

In the discussion following the paper the importance of 
the subject was generally admitied. In regard to the 
suggested interference with navigation which might re- 
sult from the removal of so large a quantity of water 
from the rivers, it was stated that in Victoria people were 
quite reconciled to the idea of navigation being seriously 
interfered with, believing that much greater good would 
result from irrigation. 


LAYING SUBMERGED PIPE AT GREENVILLE. 


G. S. WILTIAMS says, in the University of Michigan 
Technic, that in the construction of the water-works at 
Greenville, Mich., during the summer of 1888, it was 
necessary to lay a line of 12-inch pipe across Flat River, 
some 200 feet, in water about 4 feet deep. By manipu- 
lating dams above and below the point we were able to 
get the water down to about 2 feet in depth. Eighteen 
lengths of 12 inch pipe were laid in place in the water and 
then raised by means of jack-screws placed on horses 
above, from which the pipe was suspended, until the 
joints were out of water. The pipe was then set to the 
proper curve and caulked with lead in the usual manner, 
after which it was lowered by means of the screws worked 
simultaneously, until parts of it bore on the bottom. The 
steam fire engine was then brought to the crossing and 
two lines of hose taken out with 1%-inch nozzles, streams 
from which at a pressure of about 140 pounds at the 
engine were played upon the bottom underneath the pipe 
and the earth was scoured away until the pipe came to a 
bearing for its entire length. The pipe was then released 
from the screws and the jets were worked along the pipe 
until it was buried its full depthin the river bottom, which 
consisted of sand and gravel. ‘lhe jets worked better in 
the gravelthanin the sand. This method of laying the 
pipe was found to be much more economical than by 
means of a coffer dam, and was in every way successful. 
The pipe was tested, before being covered, at a pressure 
of 160 pounds per square inch, and but one joint was 
found to leak at all, and this leak was immediately 
stopped by a few strokes of the caulking iron. It ap- 


peared, however, that in sinking the pipe further, a nozzle 
or pipe that was bent to a curve would be preferable to a 
straight one. 
of 18 inches. 
Krom the river to the pump house the line extended 
iso feet across a flat where quicksand was encoun- 
depth of less than 


In some places the pipe was sunk to a depth 


about 


2feet. The pipe was laid 
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at the top of the quicksand in a line parallel to grade as 
nearly as possible and the entire length caulked. It was 
then lowered to grade very successfully by putting a man 
on each side of each length and having them dig on both 
sides of the pipe along the entire line at the same time. 
In this way we succeeded in lowering the pipe in some 
places as much as four feet, and none of the joints were 
sprung so as to leak in an open ditch under 160 pounds 
pressure. Three hundred feet of 16 inch suction was laid 
in the same wav. 

On these works it was not infrequently the case that a 
joint had to be run when half or two-thirds of it was under 
water. In such cases we used the ordinary clay-rolls 
making two openings at the top. We next poured in a 
small quantity of oil, kerosene wiil do, but a thicker oil is 
better, and then slowly poured in the lead at one of the 
holes. The water would be forced out, the layer of oil 
apparently keeping it away from the lead and as perfect a 
run would be obtained as in a thoroughly dry joint. This 
method was used on all sides from 16-inch to 6-inch and 
was found uniformly successful, there being neither ex- 
plosion nor spattering. 


THE AIR OF THE ST. GOTHARD TUNNEL.* 


DuRING the early days of the working of the Saint 
Gothard Railway, when it was uncertain whether the 
natural circulation of the air would be sufficient fur the 
removal of the smoke, or whether artificial ventilation 
might be necessary, a system of temperature observations 
was organized by placing thermometers in the 15 refuge 
chambers in the tunnel, which were observed and recorded 
at intervals of eight hours by the tunnel watchmen, who 
noted at the same time the strength and direction of the 
air cucrents and the density of the smoke in the air, the 
external atmospheric conditions being simultaneously 
recorded at the meteorological] stations at the Gdschenen 
and Airolo ends of the tunnel. These observation sheets 
were sent into the engineer's office monthly and at the 
end of the year the results were plotted as curves for 
the Swiss Railway Department. ‘The present paper con- 
tains an abstract of the results of six years’ observations 
— 1883-1888—from which it appears that the maximum 
temperature in chamber No. 8, in the middle of the 
tunnel, has been practically constant 22.8° to 23.4° Cent., 
while the annual minimum shows a small continuous 
diminution trom— 


16.4° -.ee..-i0 March, 1883 to 
1620y ssaeiaeeh Genelia geese > ....1m February, 1884 
US iO" Ste cade, ces, Gad “We erase eke: wee in February, 1885-6 
14.8 ae a rr eae . in December, 1887 
ee ere ee ee ee ae in January, 1&88 


During the driving of the tunnel the average annual 
temperature observed in the headings was as follows : 


1876. 1877. | 1878 1879. 1880. 
Gdschenen end— 
Dunng boring ... ... 19.4° ai.r° | 24.0° | 26.4° 30. 3° 
After firing ... .. ...| 20.8 23.4 26.0 29.3 31.2 
Atrolo end— 
During boring.... ... 23.1 25.0 25.8 28.2 29.3 
Alter firing .......... 26 6 28.5 29.3 30.7 31.0 


Before the joining of the headings on the 29th Feb- 
ruary, 1880, the mean temperatures in the Gdschenen end 
were 26.6 and 29.6 degrees, and in that of Airolo 29.2 
and 31.6 degrees, respectively, as during the last month 
the amount of air delivered in the ends was largely in- 
creased, but this only reduced the air temperature to 
about 1.7 degrees below that of the rock. The latter was 
in February, 1880: 

At 7,635 meters in on the north s de under 1,704 meters of cover, 30.6° 
7,041 es south es 1,480 ae ‘ 29-4 
The mean rock temperature of the entire length of the 

tunnel was originally 23.43 degrees, the mean air tem- 

perature February 29. 1880, 21.60 degrees ; on February 

11, 1881, 19.3 degrees, and on February 11, 1882, 14.2 

degrees. ‘Ihese figures show very clearly the diminu- 

tion in the mean natural temperature of the whole tunnel. 

Later determinations of the rock temperature made 
since the opening of the line gave the following results : 


7,300 meters N. in (7,050 meters S in, 
bore-hole 1 me- boring 1.r meter 


ter deep. d ‘ 

Date. a i 
Air. Rock. Air. Rock. 
July, 1882............ 20. 109 23.9° 21.0° 24.5° 
July-August, 1885.. .. 19.65 22.2 20.6 23.0 
Diminution....... ibaie.2) wis aa ee ee 1.5 


As regards the movement of the air, the observations 
were contined to noting the direction of the current and 
estimating its strength, which was noted as strong, mod- 
erate. weak, or calm. The natural draught in the tunnei 
results from differences of air pressure at the two ends, 
the wind blowing from the side of highest pressure, and 
its strength being proportional to the square root of the 
difference of the two pressures; the column of 36 meters 


* A paper by R. Bechtle in Schweizerische Bauseitung abstracted 


io Excerpt Mioutes of the Procecdings of the Institution of Civil 
Engiceers. 


due to the difference in the relative level of the two ends 
being sometimes in favor and sometimes against the pre- 
vailing wind, according as it islighter or heavier than the 
external air. ‘The combined effects of differences of 
temperature and moisture at the two ends resulted, during 
the five years’ observations, in the following average dis- 
tribution of the air currents, the draught being either 
continuously north or south for some time, or changing 
from one to the other direction at short intervals. In the 
latter case there are of course periods of calm, but none 
of thein have ever lasted for more than half a day. 


Days with Alter- 


Days of Prevail-|Days of Prevail | uating North 


iog North Wind.jing South Wind.| and South 
Year. Winds. 

Winter. |Summer| Winter. |Summer|Winter.|Summer 
1883 ......... es qo 75 45 29 66 80 
1884... 0.22. ee, 60 82 56 42 67 §9 
1885 51 80 64 33 67 68 
3886... ....... 55 7O 60 54 67 59 
1887 ......... 65 79 45 40 72 04 


Winter signifies the period October to March, and 
summer April to September, inclusive. 

From these figures it appears that northerly wind is 
most prevalent in the summer, while in the winter months 
the draught is tolerably equally divided between north 
and south. ‘Ihe days on which rapid changes in direc- 
tion are observed differ but slightly with the season. 

The prevailing external wind at the tunnel stations ap- 
pears to ‘have no effect upon either the duration or the 
strength of the current in the tunnel, neither is the dis- 
tributing influence of a passing train acting as a piston 
more than local and insignificant. 

_ The smoke observations were classified into whole and 
half days of smoky air; transitory smoke and air free 
from smoke. These are plotted upon curves, but given 
without numerical data. From these figures it appears 
that continuous smoky days are more prevalent at the 
south than at the north end, and in summer than in 
winter; and that the number of clear days is similarly 
larger at the north than the south end, although the dif- 
ference is but slight. The middle of the tunnel is com- 
pletely free from smoke for only a very small number of 
days in the year; but, on the other hand, the number of 
entirely smoky days is much less than: at the ends, while 
the effect of the transitory smoke is most constant at that 
point. ‘lhe most unfavorable conditions are observed on 
days when the wind is only slight or unsteady in direction. 
The work necessary for the maintenance of the way, etc., 
is, as far as possible, confined to days of strong prevail- 
ing winds in one direction, or the night hours when the 
traffic is confined to two express trains and the smoke is 
at the lowest. Passengers traveling through with the car- 
riage-windows shut suffer no inconvenience from smoke. 
The six years of observation having proved that the ven- 
tilation of the tuunel is practically continuous in one 
direction or other, the practice of recording the smoke has 


been discontinued, and the author considers that there . 


will be little further utility in continuing those on tem- 
perature and air-movement. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


THE VALUE OF TRITURATION IN REPAIRING 
MACADAM ROADS. 


NEw YorK, July 7, 1890. 
To the Editor of Vue ENnGingerRinc AND BuittpiInc Recorp: 


Sir: When I read in Mr. Owen's article on Repairs 
to Macadam Roads, ‘‘ the constant triluration, if I may so 
call it (and it is a good word), being of far more efficiency 
than the dead weight occasionally applied,” it occurs to 
me to ask, if this trituration is so efficient an element in 
road repairing, screenings being discarded, why should 
Mr. Owen insist on.wearing out the hoofs and shoes of 
New Jersey horsesin an effort to triturate off the bard and 
strong angles of his admirable Orange Mountain trap 
when the many mountain streams and glacial moraines of 
his State afford him such a store of well triturated and 
thoroughly rounded material ? 

I ask this question knowing, as every one does who has 
seen his roads and read his essays on the subject, that Mr. 
Owen’s roads are very much better than his theories. 
They are very good roads, with the single exception that 
they area little soft during a prolonged spell of wet 
weather or when they are alternately freezing or thawing. 
They, however, are not strong, homogeneous roads, and 
through their method of construction they must be thicker 
than if they were strong and homogeneous. 

Quoting what I have before said in your columns: The 
points which should have emphasis in building macadam 
roads are—a strong and tough stone being obtained, if 
possible ; 

First.— Thoroughly compacting the soil by rolling before 
the broken stone is applied. 


Second.—Clean binding, which, if possible, should offer 
as great or greater resistance to crushingas the stone used 
in forming the wearing surface; in contradistinction to 
either filling or lubricating material. 

Lhird,— The use of a steam road roller of competent 
weight. 

Fourth.—The combination of these two in connection 
with sufficient skill, resulting in a wheelway that is with- 
out voids 1n its lower surface, inviting the percolation of 
mud from below, that is sufficiently compact to shed rain 
and has some cohesive strength; while the clean binding, 
which is strenuously insisted on, prevents movement of 
the stones among themselves and keeps their angles from 
wearing off. 

Such a road may be safely made four inches thick on 
nearly all soils, even when designed for the heaviest 
trafic. A road, on the contrary, of that thickness, filled 
with clay, the angles triturated by the trampling of horses’ 
feet and the whole loosely compacted by a horse roller 
will, if laid on clay or a clay loam, break to pieces in the 
spring or a wet time, and the stones, like plums in an 
over-fluid porridge, will sink, and the porridge will be on 
top. Long continued experience of the fact last above 
stated has made Mr. Owen a strenuous advocate of Tel- 
ford foundations. And the man who is going to build 
such a road and does not put it on a foot or more of eare- 
fully placed and thoroughly wedged Telford foundation, 
or onat least four inches of properly made macadam read, 
is not doing justice to his employer. On either of the 
above-mentioned foundations a clay-filled road will not 
break through, but the stones will wear upon one 
another. 

It is painful, also, to differ as to *‘ the only real argu- 
ment to te used in favor of a steam roller."” Noone, I 
think, can watch the action of the driving wheels of a 
steam roller without noticing that on uncompacted stones 
the wheels draw the stones, so that those passed over by 
the driving wheels present a different appearance from 
those passed over by the steering wheel, which has only 
a rolling motion. I think this drawing action of a driving 
wheel is very effective in reducing the volume of void 
spaces which should be filled with binding material. Mr. 
Owen’s contention that a patch on a macadam road shows 
premeditated negligence or ignorance may be a slightly 
extreme statement, but with trap roads patching is not as 
necessary as when softer stone is used. When softer 
stone or gravel is used, however, patching is an econom- 
ical and almost necessary mode of keeping the road in 
good surface, and it should not be neglected with the 
hardest road when depressions of comparatively small area 
appear from any cause. Epwar)D P. NortuH. 


THE PROPOSED WATER-WORKS CRIB_ IN 
CHICAGO. 
Boston, MASss., July 7, 1890. 


To the Editor of Tue EaGingeRING AND Buitpinc Recorb: 


Sirt The Chicago Water Works system is at present 
being extendeJ by the building of an additional tunnel 
four miles into Lake Michigan. At its terminus, in 40 
feet of water, a huge crib, estimated to cost about $300, - 
000, is to be built up to above the water surface, and pro- 
vided with a lighthouse and keeper’s residence. Public 
reports do not state the reasons for having such a struc- 
ture, built simply for the purpose of guarding the intake. 
It would be of much interest to know why this large ex- 
pense is being incurred. Other cities are dependent upon 
lake water for their domestic supply, and if such artificial 
islands are really necessary in every case, the reason should 
be well known. Are any of the readers of your valuable 
paper able to throw some light thereon ? B. W. H. 


Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of puper as 1 
communication to the Publishing Department, Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
eoperate piece of paper, su that it may be prompcly sent to 
the Editor. 


PUBLICATION ON CONSTRUCTION OF CANAL 
LOCKS AND GATES. 


WILLIAM J. SILVER, of Salt Lake City, Utah, writes: 
‘*In regard to the inquiry (page 346, Vol. XXI.) on the 
construction of lock and waste gates, the past files of the 
Engincer, London, have quite a number of examples of 
large size and recent construction. Last year there was 
a description of some large sluice gates raised by water 
power at the Lough Erne drainage, Ireland, and in the 
issue of May 9, 1890, is a description of sluice gates 30 
feet wide, ro feet lift, raised by hand gear, on the Man- 
chester ship canal. Given the fall available, and the 
weight of the gate it is a plain matter to arrange gearing 
for a turbine to lift it.” 
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PLUMBING IN THE UNION TRUST COMPANY’S 


BUILDING, NEW YORK. 


PARE I1.*—-DISTRIBUTION DRUMS, SEWER VENTILATION 
AND PIPE SUPPORTS. 

THE supply of hot and cold water to all parts of the 
building is controlled entirely from the distribution drums 
in the cellar, shown in Fig. 5. ‘hey are of galvanized 
steel, about five feet long. wis for hot water under tank 
pressure and 4 and ¢ for cold water under tank and street 
pressure, respectively. Tank water is received through 
the 4-inch pipe # and its 2-inch branch 0. Water under 
street pressure is received through a 2-inch branch ¢g from 
a 4-inch pipe p to the suction tank C, Fig. 2 (page 77). 
Live or exhaust steam is delivered through a -inch pipe 
I to the 2%-inch pipe a} and, after heating the water in 
the drum z, escapes through a -inch pipe s. 

The pipe Aisa hot water 1-inch supply to two slop 
sinks and B isa 1-inch supply to all other slop sinks. 
C and D are I-inch supply pipes to the president’s and 
directors’ rooms. F is a 3f-inch and E and G are %-inch 
hot-water return-circulation pipes from the tops of the 
lines B, C and D and connect above its valve with the 
sediment pipe m of the drum v. Thepipes H J K and L 
are I-inch tank cold water supplies to different lines of 
wash basins. M isa1%-inch supply pipe to a group of 
wash basins and urinals, N is a 1 %-inch supply pipe toa 
group of basins, urinals and slop sinks, and O P Q and 
R are 1-inch supply pipes to lines of wash basins. S is 
a I-inch supply pipe to the directors’ room. T isat1-inch 
supply pipe to the president’s room. U. is a 14-inch 
cold-water supply pipe under street pressure to a basement 
toilet room and V is a 1-inch supply pipe to the same. 
W is a 14-inch supply to another basement toilet room. 
Y is a 1%-inch supply pipe to the elevatortank. Zandd 
are t-inch supply pipes to front and rear cellar sinks ; 7 is a 
1%-inch by-pass connecting the drums 4 and c, the valve 
(2) of which is usually closed to keep the two systems 
separate, but may be opened to admit tank water to the 
drum ¢ if the street water is turned off. The lines of pipe, 
W and U, are generally supplied by street pressure, the 
valves w and « being open and the valves x and y closed. 
By reversing these valves, however, the supply is under 
tank pressure. 


* Part I., Roof, Suction aod Drip Tanks and Pump Connections 
were illustrated in the issue of July s. 
+ The pipe 2 and conacctions are similar to pipe a of Fig. 1, page 


x2, in the description of ** Plumbing in the Mechanics’ Bank Build- 
ing.”’ 
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All the rising lines may be emptied through their valves 
#3, etc., into the drip pipe g g that discharges into the 
trap of a 5-inch rain water leader s. The drums z, 6 and 
¢ may also be emptied by branches m m m, through tae 
pipe gs; ¢¢, etc., are pipe legs supporting the drums; 
Sf, etc., are pipe hangers supporting the horizontal lines 
from the iron floor beams; f is the 4-inch pump delivery 
pipe to the roof tank. 

Figure 6 shows the method of supporting stacks of cast- 
iron pipes from the iron floor beams by the welded iron 
strap S, carefully ntted just under the hubs. 

Figure 7 shows the special fresh-air inlet at the main 
sewer trap. Each of the main house sewers C C hasa 
branch Ato a double Y connection D at the sidewalk 
grating and any dirt or other obstruction can be very 
readily removed through its cleaning hole at B and another 
at E in the double Y connection F with the main sewer. 

The plumbing in this building was done by Byrne & 
Tucker, of New York City. 


WATER HAMMER IN STEAM PIPES. 


WHAT is known as water hammer action is familiar to 
every one who has had to do with the use of steam for 
heating purposes. The astounding noise, the violent 
shocks, the excessive vibrations which are set up if a little 
steam is formed and is then condensed in the pipes, are 
well known. Striking instances of water hammer action 
are supplied when marine boilers are blown off or when 
scumming takes place, so that steam passes into the sea. 
It is common for a large ship to shake from stem to stern 
at such times. Cabin doors will open and shut, crockery 
will go adrift, and the noise made by the water fighting 
its way into the vacuum and the steam trying to get out, 
being condensed in the act, echoes through the ship. 
Scumming is known to sometimes be positively dangerous 
from the way in which it shakes the boilers, bringing the 
scale off the tubes in flakes upon the furnace crowns 
where it adheres in such quantity that the sheets are 
liable to become red hot and come down. 

According to an article in the London LZugineer, a 
curious experiment was tried several years since by an 
English engineer. He took a large funnel fitted with a 


stop-cock and screwed the pipe into the top of a boiler 
containing steam of about 40 pounds pressure. He then 
filled up the funnel with cold water and opened the stop- 
cock. It would naturally have been predicted that the 
steam would have blown all the water out of the funnel, 

It did nothing of the kind. On the contrary, the water 
rushed into the boiler. As a result of this and seyeral 
other experiments a boiler feeder was designed and pat- 
ented and worked with tolerable success. It was found, 

however, that it was not certain in its action, and, the 
injector coming into high favor at the time, the inventor 
spent no more money on his ingenious idea. ‘Ihe inrush 
of the water was due to the fact that the steam condensed 
in the long pipe of the funnel and ** water hammer ” action 
then drove the water into the boiler. Practically just 
below the cold water there was always a vacuum, into 
which the water was driven by its own weight and the 
pressure of the air. 


LUMBING IN THE Union Trust Co's Buicoinc., N.Y. 


JUNCTION OF SOIL-PIPE WITH EARTHEN 
DRAIN. 


A CORRESPONDENT of the London Auslder, in a recent 
communication to that journal, says: 

** Vertical soil pipes frequently discharge their fluid 
from great heights. At the foot of the soil-pipe the ver- 
tical stream is diverted to a nearly horizontal direction by 
means of the earthenware dend which unites the vertical 
soil-pipe with the underground drain-pipe. 

‘*Great care is generally exercised by the architect, 
clerk of works, and builder, to make a good joint where 
the plumber’s soil-pipe joins 
the earthenware bend. But 
the danger of leakage is much 
greater at the joint of this 
earthenware bend with the 
drain into whichit discharges. 
I believe in the vast majority 
of cases if this last-named 
joint were examined a few 
years after the pipes have 
been in use, it would be found 
to be discharging a large per- 
centage of the sewage intothe 
foundations; and in this way 
converting the sites of single 
dwellings and of whole towns 
into concealed cesspools ! 

‘*T speak from experience, 
many cases having come under 
my own observation. 

** This evil is not necessar- 
ily due to downright careless- 
ness, though the more care 
fully drains are laid, the less 
they will settle and shift ai- 
terwards. Let it be assumed 
the drain has been so well 
bedded that the pipe, D, re- 
mains stationary without set- 
tling in the least degree, and 
let the pipe-bend be bedded 
on clay, at B. with consider- 
able care. Still the impact of 
the continually-repeated dis- 
charges of fluid, descending 
from a considerable height 
upon B, compresses the bedding of clay, and eventually 
forces the bend so far backward as to dislocate the joint 
of bend with D, discharging a large percentage of each 
flush from the water-closet through the joint at C intothe 
foundations. ; 

‘* T have seen gable walls split from foundation to cop- 
ing from having their foundations sapped in this 
filthy fashion. 

‘* Thanks to this heel of Achilles-Sanitarius, now, in 
1890, in every large town, I believe there are thousands 
of dwellings, including those of the higher classes, stand- 
ing thus on their own cesspools. 

** How can this be remedied? 

‘* I suggest the absolute necessity for bedding the upper 
end of pipe D, and the whole of the bend, on solid con- 
crete of considerable horizontal spread or area. J also sug- 
gest that drain-pipe makers form the outfall ends of bends, 
not sguare, as usual and as here dotted, but to a slight 
bevel, as per firm line on sketch, giving the pipe, so to 
speak, a slightly longer underlip than is now customary. 
And I also suggest that the architect or clerk of works 
and the surveyor for the local sanitary authority should 
henceforth personally examine the joint C of old as well as 
new drains; and I think if a general examination of such 
joints were instituted a vast danger to public health would 
be exposed in such hideous repulsiveness as to hasten a 
general overhaul and repair of such open joints as are 
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now secretly vomiting death and corruption wholesale 
amongst us.” 

(Such work as is here referred to is not permitted in 
cities of the United States which enforce their plumbing 
regulations, though it often exists elsewhere. Jron bends 
should be insisted on, properly calked and supported, and 
exposed to view and readily accessible. ] 


HOT-WATER RADIATORS BELOW BOILER 
LEVEL. 


AS SHOWING how to get circulation in hot-water radia- 
tors placed below the level of the boiler, the accompany- 
ing diagram illustrating the method by which the problem 
was solved in a large building recently fitted up in New 
York City. applied to one of the Boynton Furnace Com- 
pany’s hot-water boilers, will be interesting. The illus- 
tration represents a sectional perspective. 

It will be noted that the cellar floor is considerably 
lower at the left than at the right, and in that portion it 
was desired to place several radiators, though it was 
necessary that the boiler should be on the higher level. 
The flow pipe F from the boiler was, therefore, first car- 
ried up to the top of the first story, and then down again, 
forming the loop or syphon F L F, connection with the 
cellar floor radiators being made as shown. The flow 
pipe branches enter the radiators at the top and the re- 
turns R are taken off at the botcoms, the layout of the 
piping being readily understood. From the highest point 
“ot the loop or sypbon F L F an escape pipe E was led, 
connecting, on the uppermost floor, with the pipe V 
which comes from the expansion tank T. The vent 
pipe V leads to the roof. Where indirect hot water heat- 
ing is used, the indirect radiators being but slightly 
above the level of the top of the boiler, the plan of first 
running up some distance and then coming down with 
the flow pipe, as in this case, has been well recommended. 

In the published diagram the pipe connections are 
shown, also to one of the radiators on each of the highest 
two floors the pipes, both flow and return, F' and R', 
being shown full black to avoid confusion. These pipes, 
as will be noted, form an independent circuit by them- 
selves, and the expansion tank connections are so made 
that even with the radiators shut off there will be a steady 
circulation. The arrows indicate the directions of flow 
and make the diagram clearer. To avoid the confusion 
resulting from several lines of pipe running together no first- 
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floor radiator connections have been shown. For this floor 
also, however, an independent circuit is used, better results 
being claimed for this arrangement. Water may be sup- 
plied to the system through the funnel P. The radiators 
in the plant under consideration have valves on the inlets 
only, the valve disks, moreover, being perforated so that 
even when the valves are screwed down tightly circulation 
is not entirely stopped. 


_— —--— quer — 


Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must alway» 
be given, but an assumed name may be used for publica- 
tion if preferred. 


RUSTING PIPE AND SEWER GAS. 


A New YorkK architect writes: ‘‘A galvanized iron 
leader pipe from a piazza connects with a drain to the 
sewer. After about three years’ use it has rusted or been 
eaten through from the inside. ‘Ihe plumber says ‘sewer 
gas.’ The opening to the pipe in the gutter is about 
eight feet away from a bedroom window opening on to 
the piazza roof and always open at night, but as no ill 
effects have resulted to the occupant of the room, may not 
the destruction of the pipe be attributed to some other 
cause than sewer gas, and what? If not, is there in 
sewer gas an element of danger to galvanized tron leader 
pipes not harmful to human beings? The pipe has been 
ordered disconnected and the opening in the drain 
closed.” 


[Though not so stated, we infer that there was no trap 
on the rain leader, and that the air from the drain had 
free passage through the leader. The mixture of gases, 
commonly termed ‘' sewer gas,’’ more properly sewer air, 
produced by the decomposition of sewage, is made up, 
chemically, of some or all of the following gases, mixed 
with air in varying quantities and proportions dependent 
on the nature of the sewage and its rate of decomposi- 
tion: Nitrogen, some hydro carbons (marsh gas, etc.), 
sulphuretted hydrogen, ammonia, sulphide of ammonia, 
carbonic acid, carbonic oxide, and complex organic 
vapors and vapor of water. 

In addition to its chemical constituents the sewer air 
contiins microbes or bacteria floating in suspension, the 
presence of which, from a sanitary or hygienic standpoint, 
far outweighs all consideration of the chemical con- 
stituents of the ‘‘sewer gas.” Among the gases enu- 
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merated two or three are positive poisons if inhaled in 
quantity, and one or two would suffocate if breathed in 
large amounts. The conditions stated in the query make 
it improbable that the chemical constituents alone of the 
drain air could have seriously affected the health of the 
occupants of the neighboring bed-rooms or produced dis- 
ease; from this cause alone the effect to be expected at 
most would be a general loss of vitality and a lowering of 
what physicians call **tone.’”” The chemical constituents, 
on the other hand, would alone be active in corroding the 
metal of the leader pipe, the sulphur compounds offering 
especial advantages in this way. The microbes or 
bacteria carried by the drain air might be harmless to 
health or might be fatal according to the kind of bacteria 
present. If the varieties producing disease were present 
a single night’s exposure to the air from the leader might 
prove fatal. If, on the other hand, the disease variety 
were absent no harm might result from years of exposure 
other than would come from air diluted with inert or 
comparatively weak impurities. Jt is apparent, there- 
fore, that the health of the bed-room occupants and the 
‘‘ life” of the metal of the pipe are affected by entirely 
different causes, and causes not necessarily related. 

‘Lhe question is reduced, therefore, to determining 
whether the metal of the leader is affected by any of the 
chemical constituents of the drain air, and as to this 
there is no reason to doubt that the sulphur compounds 
would materially hasten corrosion if present in even com- 
paratively small quantities. It is with a view, in part, to 
the prevention of the corrosive action of ‘‘ drain air” 
that the avoidance of all ‘‘ dead ends” in house plumbing 
is insisted upon, and that provision for the free circula- 
tion of air through all mains and lateral and branches is 
demanded. The plumber is therefore probably right in 
attributing the corrosion of the pipe to ‘‘ sewer gas.’ As 
bearing upon this matter in a practical way there may be 
mentioned a statement made by J. P. Gallagher, of St. 
Louis, at the recent meeting of the Master Plumbers’ 
Association in Denver. Mr. Gallagher presented a pho- 
tograph of what was probably the first soil-pipe carried 
through a roof in his city. The pipe was put in by Mr. 
Gallagher himself in 1871, there being about 30 feet of it 
above the highest fixture, all of which was found perfo- 
rated like a sieve when taken out in the spring of 1889. 
The pipe when put in was about 14-inch thick. The pipe 
below the fixtures was of the same quality, sinks and 
water-closets being connected on each of four floors. 
This portion was intact, tending to show that the pipe 
through which the water passes will last much longer 
than the pipe carrying off the vapors.] 


BATH WATER HEATER WANTED. 


MORTIMER C. MERRITT, architect, of New York City 
writes: ‘’Can you send me the address of the maker of a 
small water heater, using gas, to be placed in a bath room 
to heat the water fora bath ?’”’ 


[In response to a similar inquiry published in this 
journal some months ago, correspondents wrote that the 
Sheldon Manufacturing Company, 14 West Twenty-third 
Street, New York City, or the Detroit Heating and Light- 
ing Company, Detroit, Mich., would furnish the heater 
indicated. ] 


TRADE PUBLICATIONS. 
CHAIN BLOCKS. 


A REPORT on the efficiency of chain blocks, made by 
Prof. Robert H. Thurston for the Yale and Towne 
Manufacturing Company, of Stamford, Conn., has just 
been issued in pamphlet form. In connection with it are 
given, also, descriptions and illustrations of Westons 
‘* Triplex” spur gear block, and of the ‘* Direct” differ 
ential pulley block made by the above company. Tables 
of prices, capacities, weights, etc., are added. 


IRON ROOF TRUSSES AND IRON BUILDINGS. 


Owing to the increasing demand for information re- 
garding iron roof trusses and iron buildings the Indiana 
Bridge Company, of Muncie, Ind., have prepared and 
issued a special catalogue devoted to this branch of struct- 
ural iron work. It is profusely illustrated, showing 
various types of roof trusses and designs for building 
frames, and gives explanatory particulars with each set of 
illustrations. 


CORRUGATED SHEET METAL. 


Corrugated and other sheet metal building material 1s 
treated of in an interesting manner in the Jatest catalogue 
of the Cincinnati Corrugating Company, of Cincinnall 
O. ‘The various applications of corrugated sheet meta 
are illustrated by numerous engravings, and data of ge?- 
eral and trade interest are given. 


CONTRACTING NEWS DEPARTMENT. 
| A WEEKLY RECORD 


Our readers will oblige us by notes, clippings, or any 


information which will put us in the way of obtain- 
ing early and reliable news for our “* Contracting 
Intelligence.’ /n/ormation of importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid for. 


For works for which proposals are requested see also 
the ** Proposal Columns,"” pages i-il-x-q5. 


WATER. 
For Additional Water items see Proposal Columns 


HEMPSTEAD, L. I.—The Hempstead Town- 
ship Water Company has been incorporated. 
The capital stock is $20,000. The trustees 
are John Lockwood, John C. Lockwood and 
George W. Lockwood, of Jamaica; D. D. 
Williams, of Haverstraw; Frank G. lock. 
wood and Paul Campaignac, of Brooklyn, 
and Samuel A. Souther, of Bay Shore. 


SPRINGFIELD, MAss.—On July 7 the Com- 
mon Council voted to issue bonds for $125,- 
ooo for improving the water supply. 


NORWICH, CONN.—At a special Corpora- 
tion meeting, held on July 7, a resolution 
was passed directing the trustees to employ 
a competent engineer to make survey and 
submit estimate of cost for repairing the bank 
of the Canaswacta Creek, so as to prevent 
another overflow. The report is to be sub- 
mitted at an adjourned meeting to be held on 
July 28. 


ToLEvo, O.—A number of water main ex- 
tensions have been ordered in this city. 


Sioux City, lowa.—A press report from 
this place says that ‘‘steps have been taken 
toward the building of new water-works that 
will draw the supply from the Missouri 
River.” 


WHEELING, W. Va.—There is talk of erect- 
ing a fountain on Chapline Street, in this city, 
to be supplied by running a pipe to a spring 
at the head of Fourteenth Street. 


CLEVELAND, O.—Ata meeting of the Board 
of Water-Works Trustees, held July 7, bids 
for wrought-iron pipe to be used in the tun- 
nel at the foot of St. Clair Street, were re- 
ceived from the Cleveland Steam Boiler 
Works for $24,940, Smith & Teachout $22,- 
498, and the Variety [ron Works for $19,522, 
to whom the contract was awarded. 


Yoakum, TEX.—It is proposed to construct 
a system of water works at this place. Address 
M.G Ranney, City Clerk, as above. 


CHICAGO, ILL.—The Common Council has 
authorized the Union Stock Company to con- 
struct a water tunnel not exceeding six feet 
in internal diameter, from a point in Lake 
Michigan not more than a mile from the west 
shore of the lake to the stockyard, for the 
purpose of supplying water to the stockyard 
and Transit Company 


BrookLyn, N. ¥Y.—The Board of Alder- 
men has authorized an expenditure of $65,- 
ooo, or so much of this sum as may bt neces- 
sary, for the construction of a water stand- 
pipe on the ground of the Prospect Height 
Reservoir; also an appropriation of $19,000 
to defray the cost of the new water-works ex- 
tension. 


Boston, MAss.—At a meeting of the Board 
of Aldermen, held on July 7, a petition was 
received from the Water Board asking for an 
appropriation ot from $100,000 to $150,000 
for the extension of its water mains. The 
communication stated that unless this sum 
was appropriated the Board would be com- 
pelled to stop necessary work. 


GoUVERNEUR, N. Y.—Plans are being pre- 
pared for the construction of a system of 
water-works at this place. Address C. N, 
Reynolds, City Clerk, as above. 


MUSKEGON, MicH.—For information con- 
cerning work here in charge of Chester B. 
Davis, of Chicago, see our Proposal Columns, 


MADISON, N. J.—fhe Common Council 
has decided to locate the water-works at 
Union Hill, and $60,000 in bonds will be 
issued for that purpose. 


LuDINGTON, Micu.—C. G. Wing, Presi- 
dent The Ludington Water Supply Company, 
writes: *‘ We are about to project an intake 
pipe 20 inches in size into Lake Michigan as 
a source of water supply.” 


Bark Harsor, MeE.—The Eden Water 
Company has consulted with M. M. Tidd, 
the Boston engineer, in the matter of con- 
structing a new system of water-works for 
this place. 


WASHINGTON, R. I.—The contract for 
furnishing 50 car loads of 18-inch pipe for 
water-works at this place, and for about 15,- 
000 feet of sewers at Valley Falls and Lons- 
dale, has been awarded to Henry A. Warner, 
of New Ilaven, Conn. 


WaATER-WorkKs.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Coshockton, O.; Somerset, Ky ; Hin- 
ton, W. Va.; Mohawk, N. Y-.; Saulte Ste 
Marie, Ontario, Can. 


SEWERAGE. 
For Additional Sewerage items see Proposal Columns 
Boston, MAss.—The Common Council of 
this place bas authorized the appointment of a 
special committee and employment of an ex- 
pert engineer to locate a sewage pumping 
station and irrigation field. 


GALION, OHIO.—J. B. Weddell, City Civil 
Engineer, writes that proposals will shortly be 
advertised for constructing about 9,000 feet 
of pipe sewers. 


CHICAGO, ILL.—The Drainage Commission 
of this city has authorized Chief Engineer 
Cooley to employ a number of assistants, and 
it is expected that work on the new scheme 
will begin at once. 


SYRACUSE, N. Y.— The following bids for 
furnishing cement sewer pipe for Burnet Park 
have been opened: Martir V. Sullivan, 
$878.95; Elson J. Stearns, $857.25. The 
contract was awarded to Elson J. Stearns. 


NEw ORLEANS, LA.—A Dill likely to be- 
come a law of Louisiana seeks to create a 
drainage system for this city by establishing a 
Commission of Public Works, with the Mayor 
at the head, which shall have power to adopt 
and carry out a comprehensive sewerage 
scheme, levying a tax of one mill on the dollar 
for two years for the purpose and borrowing 
not more than $100,000. The City Engineer 
is to be chief engineer of the commission. 


DAVENPORT, [OWA.—A considerable num- 
ber of gutters are ordered constructed in this 
city. 

SEWERS.—See our Proposal Columns for 
information regarding sewers and sewer con- 
struction at the following places: Key West, 
Fla.; Gardner, Mass.; Brookline, Mass,; 
Fredonia, N. Y.; Pittsburg, Pa.; Albany, 
Ea ge 


RRIDGES AND IRON STRUCTURES. 


For Additiona! Bridge Items see Proposal Columns. 

GRANBY, CONN.—The contract for the new 
bridge at Craig Mills, with abutments, has 
been let to John Forsayth, of Mechanicsville. 


TORONTO, CAN.—The Grand Trunk Rail- 
way has agreed to build two 18-foot culverts 
over the conduit pipes at the Beach. Chief 
Engineer Hobson and City Engineer Haskins 
have held a conference regarding same. 


ATLANTA, GA.—The County Commission- 
ers have adopted a resolution looking to the 
bridging of the railroad crossings at Bellwood 
and Collins. 


FOREMAN, N. D.—The following bids for 
building a bridge over Wild Rice River were 
received by Charles Afdem, County Auditor 
July 7: Charles Watkins, Ransom City, N. 
D., $145; F. H. Skaarer, Cayuga, N.’D., 
$115; Gilbert Thompson, Ransom City, $161. 


New YorK City.—The Secretary of War 
has notified Mayor Grant, of this city, that the 
Third Avenue bridge over Harlem River 
must be removed oraltered by January I, 1892. 


Mr. VERNON, O.—The following bids for 
the construction of numerous iron bridges 
were received by the Board of County Com- 
missioners, June 30: Milwaukee Bridge Co., 
Milwaukee, Wis., west end High Street, Mt. 
Vernon, $9,625; Jackson Ford, Morris Town- 
ship, $2,075; Brackit Bridge Co., Cincinnati, 
O., $9,426, $2,088; King Bridge Co., Cleve- 
land, O., $9,957, $2,233; Youngstown Bridge 
Co., Youngstown, O., $9,600, $2,125: Vari- 
ety Iron Works, Cleveland, O., $9,763. $2.,- 
100; Vermont Construction Co., St. Albans, 
Vt.. $9,750, $2,150; Chicago Bridge Co., 
Chicago, Ill., $9,670, $2,120; Columbus 
Bridge Co., Columbus, O., $9,900; Penn 
Bridge Co., Beaver Falls, Pa., $9,q00, $2,250; 
Mt. Vernon Bridge Co., Mt. Vernon, O., 
$9,550. $2.050; Queen City Bridge Co.,Cincin- 
nati, O., $9,933, $2,400; Berlin Iron Bridge 
Co., East Berlin, Conn., $9,673, $2,063; 
Lane Bridge Works, Chicago, IIl., $9,700, 
$2,200; Massillon Bridge Co., Massillon, O., 
$9,973, $2,180; Wrought Iron Bridge Co., 
Canton, O., $9,700, $2,100; Missouri Valley 
Bridge Co., Attica, Ind., $9,773. $2,000. 


HACKENSACK, N. J.—The Board of Free- 
holders of Bergen County have ordered a new 
bridge built across the Passaic River at Pater- 
son and the rebuilding of another. The build- 
ing of several other bridges in the county is 
under consideration. 


BROOKLYN, N. Y.—The Board of Super- 
visors on July 3 awarded the contract for the 
construction of the Meeker Avenue bridge to 
the King Iron Bridge Company, Cleveland 
(the lowest bidders), at $25,250. 


SALINAS City, CAL.—The following bids 
for the construction of a bridge over the Car- 
melo River, were received by T. J. Riodan, 
County Clerk, July 1: San Francisco Bridge 
Co., San Francisco, Cal., $7,400; Pacific 
Bridge Co., San Francisco, Cal., two bids, 
$8,565 and $9,195; Healey, Tibbett & Co., 
San Francisco., Cal., three bids, $8,092, 
$8,200, $6,995: King [Iron Bridge Co., 
Cleveland, Ohio, four bids, $7,040, $6,330, 
$4.870, $3.400; Randell, Hunt & Co., San 
Francisco, Cal., four bids, $8,171, $8,620, 
$8,808, $9,180; San Jose Imp. Co., San Jose, 
Cal., two bids, $8,160, $6,675. 


THERE is a prcject on hand to build a rail- 
road bridge across Bebring Strait. 


BripGes.—See our Proposa] Columns for 
information regarding bridge construction at 
the following places: St. Louis, Mo.:; Boston, 
Mass.; Wheeling, W. Va.; Marietta, Ga. 


THE ContTracrinG News De- 
PARTMENT of THE ENGINEER- 
ING AND BUILDING RECORD 
is edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work 
or supplies, and the correction of 
false or misleading reports ina 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that does not exist. 


STREET-WORK AND PAVING. 


Utica, N. Y.—The contract to pave Gil- 
bert Street with Sicilian rock asphalt was 
awarded to Patrick Griffin for $2.25 per yard. 


TRENTON, N. J.—The controversy in re- 
gard to paying for the Olden Avenue bridge 
in this city has been ended by the Board of 
Freeholders voting to issue $60,000 of couaty 
bonds to meet the claim. 


BROOKLYN, N. Y.—The following bids for 
paving Hiamburg Avenue with cobblestone 
pavement, were opened July 3 by John P. 
Adams: Thomas McDonald, per running 
foot, $3.27; Henry Mogk, per running foot, 
$3.19; Dennis Norton, per running foot, 
$2.70; John Hickey, per running foot, $2.65. 


New Brunswick, N. J.—The City Coun- 
cil of this place has voted to invite bids for 
macadamizing Hamilton Street. 


OMAHA, NeB.—Petitions have been pre- 
sented to the Common Council of this place 
for paving a large number of streets. 


MEMPHIS, TENN. — Several streets have 
been ordered paved in this city. J. G. 
Fogarty has been given the contract for pav- 
ing Manassas Street at the following figures: 
Tishomingo gravel, 59% cents per yard; 
grading, 25 cents per yard; guttering, $1.69 14 
per yard. 


DAVENPORT, IowA.—The City Council of 
this place nas adopted a resolution reciting 
that the streets of this city, especially such as 
have thereon street railway tracks, are in un- 
usually bad order and can be readily put into 
passable condition, and giving the Street 
Committee general directions ‘‘to at once 
better the condition of such streets.” There 
are aiso a number of specific improvements 
ordered. 


BROOKLYN, N. Y.—The following bids 
for paving various streets with pranite blocks, 
were opened July 2 by John P. Adams Com- 
missioner City Works: Charles Hart, per 
square yard, $2.50; improvement, linear feet, 
18c.; new curb, linear feet, 50c.; new bridge, 
square feet, granite, 75c.; new bridge, square 
feet, cobble, 50c.; reflagging, square feet, 
4c.; widening Warren Street, per running 
foot, 60c.; widening Water Street, per run- 
ning foot, 60c. 

William Kelly, per square yard, $2.49; 
improvemert, linear feet, 18c.; new curb, 
linear feet, 45c.; new bridge, square feet, 
granite, 70c.; new bridge, square feet, cobble, 
45c.; reflagging, square feet, 3c.; widening 
Warren Street, per running foot, 55c.; widen- 
ing Water Street, per running foot, 55c. 

‘Thomas Monahan, per square yard, $2.47; 
improvement, linear feet, 15c.; new curb, 
linear feet, 45c.; new bridge, square feet, 
granite, 73c.; new bridge, square teet, cobble, 
43c.; reflagging, square feet, 3c.; widening 
Warren Street, per running foot, 45c.; widen- 
ing Water Street, per running foot, 45c. 

John H. O’Rourke, per square yard, $2.39: 
improvement, linear feet, 33c.; new curb, 
linear feet, 55c,; new bridge, square feet, 
granite, 70c.; new bridge, square feet, cobble, 
50c.; reflagging, square feet, 5c.; widening 
Warren Street, per running foot, 35c.; widen- 
ing Water Street, per running foot, soc. 


ToLepo, O.—The following bids were 
opened at the engineer's office. The lowest 
bidder on Bancroft Street paving, from Ash- 
land Avenue to Cherry, is on the Medina 
stone, Medina curb, H. P. Streicher, $36,- 
415.50; Berea curb, $35,692.50; the same 
bidder is lowest on cedar block, $20,768, and 
fire brick, $28,628.02. On asphalt the Warren 
Scharf Co. is lowest, being $42,133.10. On 
Bancroft, from Monroe to Ashland Avenue, 
the Warren Scharf Co. bids, asphalt, $51,- 
621.50; Medina stone, Claflin & Miller, $45,- 
§83.19; fire brick, H. P. Streicher, $36,213.15; 
cedar block, same, $27,227.15; Page Street, 
turnpiking, Leith Bros., $212.70; Monroe 
Street, grading, M. M. Goulden, $47.49; 
French Street, turnpiking, M. T. Ryan, $135; 
Ash Street, paving, Claflin & Miller, $265; 
Woodville Street, planking, Leith Bros., $5,- 
528.42; Mulberry Street, boulder, Miller, 
$843.38; macadam, Ryan, $586.85; Park- 
wood, Medina curb, cedar block paving, H. 
P. Streicher, $4,029.24; Berea curb, Wm. Mc- 
Mahon, $3,877.46. 


NORFOLK, VA.—The following bids for 
furnishing 3,000 tons (2,000 pounds), more or 
less, of second-class granite paving blocks, 
were received by Adam ‘I'redwell, Chairman 
Board of Street Commissioners, June 25: 
Greystone Granite and Construction Co., 
Greystone, N. C., $3.85 per ton; P Linehan, 
Raleigh, N. C., $3.94 per ton; Winnsboro 
Granite Co., Charleston, S. C., $7.15 per ton. 
Contract awarded Greystone Granite ard 
Construction Co, 


AMSTERDAM, N. Y.—The following bids 
for the construction of about 3,000 yards of 
brick pavement on concrete foundation were 
received by F. E. Crane, City Engineer: 
John C. Miller, $2.49% per square yard; 
Hotaling & Brate, $2.50 per square vard. 
The contract was awarded to John C. Miller. 
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Des MOINEs, Iowa.—Contracts for paving 
in this city have been let as follows: J. B. 
McGorrisk, paving with brick, Grand Avenue, 
$1.49: Fourth Street, $1.50; Fourteanth 
Street, $1.50; Fifteenth Street, $1.51. Ce- 
ment curbing, King & Kennedy, 45% cents; 
Fred Stehm, 46% cents. Extra grading. J. 
A. Bryan, at 19 cents per yard. 


Pine BLurr, ARK.—There is a project on 
hand to pave certain streets at this place with 
vitrified brick. 


FLUSHING, L. I.—The question of boncing 
this place in the sum of $40,000 for the pur- 
pose of paving the streets with macadam is 
being discussed by the Board of ‘Trustees. 
Particulars can be had by addressing Judge 
Clinton B, Smith, Village Clerk, as above. 


RAILROADS, CANALS, ETC. 


ALBANY, N. ¥Y.—The following bids for 
doing work on certain State canals were re- 
ceived by Edward Hannan, Superintendent of 
Public Works, July 8: 
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For Fultonville Bridge. — Substructure: 
Joseph P. Montz, Sandy Hill, $4,037.25; 
Flood & Sherrill, Sandy Hill, $3,701.75; 
Shanahan Bros. & Co.. Tribes Hill, $3, 760.25; 
Isaac Thomas, Fultonville, $3,532.25; P. J. 
McCaffrey, Utica, $4,955.25; Hughes Bros., 
Syracuse, $4,298.75. Superstructure: Ro- 
chester Bridge Works, Rochester, $4,359: 
Groton Bridge Manufacturing Co., Groton, 
$5,468; W. H. Shepard & Sons, Havana, 
$5,410; King Tron Bridge Co., Cleveland, O., 

600 


Dredging Round Shoals.—E. M. Payne, 
Albany, a at P. J. Brummelkamp, Syra- 
cuse, 13c.; P. W. Myers. Albany, 16%/c. 

Dredging Van Buren Bar.—¥E. M. Payne, 
Albany, 3t§c.; P. J. Brummelkamp, Syra- 
cuse, 20c.; P. W. Myers. Albany, 17c. 

Machinery for Locks Nos. 40, 41, 42. and 43, 
Erie Canal —N. and W. H. Wemple, Fulton- 
ville, $1,100 per lock. 


THE Pottstown Passenger Railway Com- 
pany of this city has been chartered, with a 
capital of $18,000. The company will con- 
struct a railway the entire length of High 
Street, a distance of nearly three miles. The 
officers are: George N. Malsberger, Presi- 
dent; Calvin Fegely, Secretary; William S. 
Ellis, Livingston Taylor, J. Allen Healy, 
Jacob C. Sotter and George N. Malsberger. 
It is understood that the company will build 
an electric railway. 


THE ENGINEERING AND BUILDING RECORD. 


BROOKLYN, N. Y.—It is reported that a 
syndicate has been formed to build a cable 
road in this city through Montague Street 
from Wall Street ferry to Court Street, and 
that work will begin at once. The men 
named as interested in the scheme are W1l- 
liam ET. Male, Henry J. Cullen, E.G. Black- 
ford, ex-Assemblyman Hotchkiss, R. A. C. 
Smith and Gecrge H. Prentice. 


Tue Chicago and St. Louis Railway has 
been incorporated; capital, $3,000,000. The 
company will build a line between Chicago 
and East St. Louis. 


NewaRK, N. J.—The Passaic River Ex- 
tension Railroad Co. has been incorporated, 
with a capital of $20,000. The object of the 
compapy is to construct an extension of the 
Manufacturers’ Extension Railroad to a point 
in the line of the Newark and New York 
Railroad branch of the Jersey Central Rail- 
road. 


STROUDSBURG, PA.— The Pennsylvania 
Mutual Railroad Company has been incorpo- 
rated; capital, €3,000,000. The company 
will construct a road through Monroe and 
Lackawanna Counties, a distance of 50 miles. 
The line will be opened at the Delaware 
River near this city. 


MADISON, Wis.—The North Wisconsin 
and Lake Superior Company has been incor- 
porated. It is organized with a capital of 
$2,500,000 for the purpose of building a line 
of road from Oshkosh to Keweenaw Bay, 
Barago County, Mich. The length of the 
road is to be 200 miles. ‘lhe incorporators 
are George Beyer, O. A. Ellis. W. P. Cook, 
W.H. Young, W. K. Smith, E. G. Murden 
aod F. ¥,. Wheeler, all of Oconto. 

The Menominee River, Oconto and South- 
ern has aJso been organized. It proposes to 
build a line 65 miles long from Marinette toa 
junction with the above mentioned road at 
Seymour, Wis, The capital is $750,000. The 
incorporators are identical with those of the 
North Wisconsin and Lake Superior. 


ASBURY PaRK, N. J.—The Ocean Grove 
and Shark River R. R. Co. has been incor- 
porated; capital, $75,000. The company will 
construct a two mile street railway from Main 
Street and Cookman Avenue to the Public 
Road from Asbury Park to Belmar. The in- 
corporators are Howard L. Chandler, of 
Philadelphia; W. L. G. Thomas, of Wil- 
mington; James Middledith, of Plainfield; 
Edward M. Fielder, of Ocean Grove, and 
others. : 


DuLutrH, MINN.—It is reported that the 
Duluth and Iron Range will build a branch 
from Tower to sections 10,9 and 8, town- 
ship 62, range 14, in which they have very 
valuable iron properties. The road will start 
= Soudan and skirt Stuntz and Armstrong 

ays. 


AuGustTA, GA.—The City Council of this 
place has authorized the substitution of elec- 
tricity for horses on the Augusta and Louis- 
ville Railroad lines. 


ELECTRIC RAILWAYS.—New electric rail- 
ways will be established and improvements 
will be made to those already built at the 
following places: Youngstown, O.: Troy, 
N. Y.; Saratoga, N. Y.; Williamsport, Pa.; 
Ottawa, Can.; Boston, Mass.; Albia, N. Y.; 
Grand Rapids, Mich. 


GAS AND ELECTRIC-LIGHTING, 


DAVENPORT, IA.—The City Council of this 
place has directed its Committee on Light to 
advertise for ‘‘the most practicable and 
cheapest plan to light the city with arc lights, 
and to offer a premium of $100 for the best 
and $50 for the next best plan received. 


CHICAGO, ILL.—A press report in regard 
to natural gas for this city says, that con- 
tracts have been let for laying the pipe through 
Indiana, and that the work will be done by 
November I. 


PITTSBURG, PA.—It is reported that the 
stockholders of the Westinghouse Electric 
Company have voted to transfer their stock to 
the Westinghouse Electric and Manufacturing 
Company, and that the stock of the latter com- 
pany has been increased from $5,000,000 to 
$10,000, 000. 


BIDS OPENED. 


ALBERT LEA, MINN.—The bids for the 
building of the Albert Lea Lutheran High 
School have been opened, but were so much 
higher than the estimates of the architect that 
none were accepted. 


New York City.—Bids were opened by 
the Department of Docks July 9. for building 
wooden pier, with appurtenances, including 
sewer boxes and a dumping board at the foot 
of East rtoth Street: W. W. Hegeman, 
class 1, for pier, $24,400; class 2, for dump- 
ing board, $3,700: Terron & Jenks, class I, 
for pier, $31,440; class 2, for cumping board, 
$5,500; J. Gielier, class 1, for pier, $27,300; 
class 2, for dumping board, $2,400. 


MILWAUKEE, Wis.—The following bids 
for constructing a tunnel 3,000 feet long were 
received June 30, as follows: Shailer & 
Schinglau, Chicago. Il., $121,643; W. For- 
ristal, $128.667.50; J. O’Neill, $132,876; 
Thomas R. Bentley, $141,989; John J. 
Crilley, $191,200. The contract was awarded 
to Shailer & Schinglau. ‘The contract for 
the crib was awarded to John O'Neill, for 
$34,000. ‘Ihe other bidders were: C. H. 
Sharke, $38,000; William Forristal, $34,500; 
Shailer & Schinglau, $40,000. 


MINNEAPOLIS, MINN.—The contract for the 
superstructure of the Y. M.C. A. building 
has been let to James Carlisle & Sons, for 


$79,884. 


WATERBURY, CONN.—The bids for erecting 
the new Bank Street school house were as 
follows: Carpenter work, Henry A. Lawlor, 
$22,490; Tracy Bros., $15,675; Charles 
O’Connor, $16,150; William M. Hurlburt, 
$17.729. Mason work, A. 1. & G. S. Chat- 
field, $26,055; James F. Gaffney, $25.Q00: 
John W. Gaffney, $30,250; Patrick Thompson, 
428,000. H. A. Lawlor bid for the whole 
contract $50,350, James F. Gaffney, $42, 430, 
Patrick Thompson, $50,500. The contracts 
have been awarded to Tracy Bros. and James 
F. Gaffney. 


ZANESVILLE, O.—Rocket & Sons have re- 
ceived the contract for heating by hot water 
the residence of Henry Werner. 


MILWAUKEE, W1s.—The Board of Public 
Works have awarded to Messrs. Rundle, 
Spence & Co. the contract for furnishing 
1,000 feet of iron pipe at 20% cents per foot. 


HE Editor of THE ENGINEERING 
AND BUILDING RECORD iS 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
The announcement that has 
sold ———— to without giving 
the prices and particulars concerns only 
the buyerand seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub- 
contract. 


GOVERNMENT WORK. 


- Wasutncton, D. C.—The following pro- 
posals for furnishing and delivering iron 
girders and beams were received June 20: aA. 
& P. Roberts & Co., Philadelphia, 1iveted 
trussed girders, per pound, 3.55c.; riveted plate 
girders, per pound, 3.55c.; connected beams, 
per pound, 3.55c.; Dearborn Foundry Co., 
Chicago, IIl., 3.65c., 3.3c., 3.8c.; New Jersey 
Steel and Iron Co., Trenton, N. J., 3.3!1¢., 
3.23c., 3.45c.; Pottsville Iron and Steel Co, 
Pottsville, Pa., 3.15c., 3.15c., 3.38c. ; Carnegie, 
Phipps & Co. Limited, Pittsburg, Pa., 3.45c.. 
3.18c., 3.45c.; King Iron Bridge and M'f’g 
Co., Cleveland, O., 3.25c¢., 3.25c.; The 
Pneenix Iron Co., Philadelphia, Pa., 3.19¢., 
3.15c., 3.45c.; John M. Cornell, New York, 
N. Y., 3.8c., 3.4c., 3.4c. The contract was 
awarded to Lhe Pheenix Iron Co. 


$100,000; incorporators, 
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EVANSVILLE, IND.—Charles Pearce & Co., 
of Indiana, have been awarded the contract, 
at $79,660, for the construction of the U. S. 
Marine Hospital Building. 


DETROIT, Micu.—Patrick Dee was the 
lowest bidder forthe construction of the base- 
ment and area walls of the new U.S. Court 
House and Post Office building. His bid was 
$111,573. 


BROOKLYN, N. Y.—The following bids for 
dredging work at the Navy Yard were re- 
ceived at this city at the Navy Department: 
W. H. Beard, $20,700; P. S. Ross, Jersey 
City, $23,850; Atlantic Dredging Company, 
$21,600. Mr. Beard’s bid being the lowest, 
his bid has been accepted. 


WASHINGTON, D. C.— The following pro- 
posals for furnishing and delivering rolled 
iron beams wece received June 20 by Bernard 
R. Green, Superintendent: A. & P. Roberts 
& Co., 3.45c. per pound; J. M. Cornell, 3.39¢.: 
Pottsville Iron and Steel Company, 3.45c.: 
New Jersey Steel and Iron Company, 3.42e.; 
Carnegie, Phipps & Co., 3.45c¢., beveled 
ends; 3.1S5c.. square ends; 2.25c., angles; 
Phoenix Iron Company, 3.45c., beveled ends: 
3.15c., square ends; 2.05c., angles. The con- 
tract was awarded to John M. Cornell. 


NEW CORPORATIONS. 


THE A. J.McDonald Manufacturing Com- 
pany at Chicago,to manufacture railway satety 
gates; capital stock, $50,000. Incorporators : 
A.J. McDonald, O. S. Dickson and Isaac 
T. Dyer. 


THE Naperville Stone Company at Naper- 
ville, Iil., to quarry stone; capital stock, 
$50,000. Incorporators: B. B. Bocker, Alvin 
Scott, Jr., and H. H. Goodrich. 


THE Electro Speaking Tube Construction 
Company at Chicago, to manufacture elec- 
trical goods, introduce speaking tubes, etc.: 
capital stock, $80,000. Incorporators: E. 
T. Orne, Warren Oral and Richard Robins. 


SPRINGFIELD, ILL.—The following articles 
of incorporation were taken out July 7: United 
States Filter Manufacturing Company, Chi- 
cago; to manufacture filters; capital stock, 
Herman Vollmer, 
Horace FL. Brand, William H. Bullen. 
Cyclone Crusher Company, Chicago; to 
manufacture mining machinery; capital, 
$2U0,000; incorporators, Henry W. Hins- 
dale, Henry Colberg, Horace J. Clark. Pan- 
American Engineering and Construction 
Company, Chicago; to promote engineering 
and agricultural works and projects; capital, 
$500,000; incorporators, William A. Stiles. 
Harry B. Waterman, I. J. Gill. Grand 
Marais Copper Mining Company; to mine 
minerals; capital, $2,000,000: incorporators, 
Phillip D. Armour, Jr.,. Henry P. Darling- 
ton, and Alfred R. Crion. 


SPRINGFIELD, ILL.—Columbia White Lead 
Company, Chicago, to manufacture white lead, 
paints and colors; capital, $1,000,000; incor- 
porators, James Warner Middleton, Milton 
A. Fair, William Brace. 

Mississippi: Valley Development Company, 
East Cape Girardeau, to operate water-works 
and electric light plants, for construction and 
operation of tramways and horse power and 
dummy roads, and to do mining business; 
capital stock, $50,000; incorporators, George 
H. Crumb, Lawson H. Watts, Dennis W. 
Wilson Copeland. 


MIDDLETOWN, N. Y.—The Middletown 
and Port Jervis Bluestone Company has been 
incorporated, with a eapital of $50.000. The 
company’s quarries are at Oakland, Sullivan 
County. 


INDUSTRIAL. 


SYRACUSE, N. Y.—The Pierce. Butler & 
Pierce Manufacturing Company, Steam and 
Mechanical Engineers and Contractors, 118 
Clinton Street, Syracuse, N. Y. (main office), 
has opened offices at New York City, 
60 Barclay Street, and at Boston, 237 Frank- 
lin Street; Chicago, g6 Lake Street. 


SAN FRANCISCO, CAL.—The new City Hall 
Commissioners, at a meeting held July 4, 
authorized the secretary to advertise for bids 
for building the city prison; also for cement 
stone pavements and granite curbs around the 
City Hall reservation. 


SPARTA, MICH.—At a meeting held on July 
7, to vote on the question of bonding the vil- 
lage for $4,000 for a public building, 127 
votes were cast in favor of, and 5 against, the 
proposed builaing. 
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PROPOSALS. 


(Continued from page x.) 


CITY OF NEW BRUNSWICK, N. J. 


Notice to Contractors. 


GEALED PROPOSALS WILL BE RECEIVED 
by the undersigned, Clerk of the Common 
Council of the City of New Brunswick, N. J., 
until 12 o’clock noon, WEDNESDAY du 23, 
1890, for laying a 12-inch MACADAMI gD 
PAVEMENT on Livingston Avenue, in said 
city, from George Street to Comstock Street 
(about 20,000 square yards of pavement). The 
work to be done under the aut ority of and in 
conformity with Chapter No. 148 of the Public 
Laws of t he State of New persey, Passed 188o. 
All bids myst be made upon the blank forms 
furnished by the City Surveyor, at whose office 
No. 1 Paterson Block, the form of contract and 
specifications may be seen, and other necessary 
information as to excavation, etc., obtained. 
The Common Council reserves the right to re- 


ject any or all bids, 
; H. B. COOK, City Clerk. 
New Brunswick, N. J., July 3, 1980. 


Notice to Sewer Contractors. 


GLOVERSVILLE, N. Y., June 26, 1890. 


GEALED PROPOSALS FOR THE CON- 
struction of SEWER EXTENSIONS and 
sewer appurtenances. and for furnishing mate- 
rial for the same in the CITY OF GLOVERS.-.- 
VILLE, N. Y., will be received at the office of 
the City Clerk, and shall be addressed to Chair- 
man of Committee on Sewers, and marked 
** Bids for Sewer Extensions.” 
No bids will be received after 6 o’clock P.M. 
Jaly 21. 1890. 
The work will comprise in general the follow- 
ing quantities : 
10-inch vitrified Pipe, about 1,050 feet. 
8 ry} de ry e a6 


79290 
Ce oe a a. fee & 
at . 4,800 & 
anholes.... .. ...... 26 


Lampholes.... .. .  “ 33 

Every proposal} shall be signed by the bidder, 
and accompanied by cash or a certified check to 
the amount of two hundred dollars ($200) 
made payable to the City Chamberlain o 
the City of Gloversville, 'N. Y., conditioned 
upon the execution of the required con- 
tract and required bond for the faithful per- 
formance of the terms of the contract in case of 
award. The checks of unsuccessful bidders will 
be returned to them immediately after the con- 
tract is awarded or all bids are rejected. 

Specifications can be had on application to F. 
H. WILMARTH, City Clerk. Plans can be seen 
at the office of the City Engineer. 

The Common Council reserves the right to re- 
ject any or all bids. 

EUGENE MEAD, 
Chairman Committee on Sewers. 
F. E. ABBOTT, 
City Engineer. 6 


St aeataeeEenes 
JULY 10, 1890. 

GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architect. 
Treasury Department, Washington, D. C., until 
2 o'clock P. M. on the 6th yee tae 1890, for 
aH the LABOR AND MATERIALS required 
in the erection and completion of the U. S. Post- 
Office building at LOWELL, MASS., (approaches 
and nee ng ep aratus not included) in accord- 
ance with the drawings and specification copies 
of which may be had on application at this office 
or the office of the Superintendent. Each bid 
must be accompanied by a certified check for 
$500. The Department will reject all bids re- 
ceived after the time fixed for opening the same; 
also, bids which do not comply strictly with all 
the requirements of this invitation. roposals 
must be sealed and indorsed ‘Proposals for the 
Erection and Completion pexcept eating Appa- 
ratus and ts peice tae of the U. S. Post-Office 
rice a at well, Mass.,’’ and addressed to 
JAS. H. WINDRIM. Supervising Architect. 7 


JUNE 28, 180. 

GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 
2 o'clock P. M. on the 23d day of July, 1890, for 
the Iron Stairways and IRON WORK 
Interior Finish for the U. S. Court-House and 
Post-Office buildin . in 
accordance with drawings and specification, 
copies of which ey be had on application 
at this office or the office of the Superintendent. 
Each bid must be accompanied by a certified 
check for §-: The Department will reject all 
bids received after the time fixed for opening the 
same; also, all bids which do not comply strictly 
with the requirements of this invitation. Pro- 

ls must be sealed and indorsed ‘* Proposal 
or Iron Stairways and Iron Work of Interior 
Finish for the U. S. Court-House and Post-Office 
building at Pittsburg, Pa.,”’ and addressed to 
JAS. H,. WINDRIM, Supervising Architect. 6 


Ser, 
PROPOSALS FOR MILITARY SUPPLIES. 
Office of the Quartermaster, U. S. Military 
Academy, West Point, N. Y., July 9, 1890. Sealed 
toposals, in duplicate, subject to the usual con- 
Ritions, will be received at this office until ra 
o'clock, noon, on the 8th da 
Gas Coal. Anthracite Coal, 
Building Materials, Paints, Plumbing Materials, 
Gas and Steam Fittings, Pulleys, Belting, Arch 
Plates for Steam Boilers, Fire Brick, Fire Clay, 
Stationery, Printing Materials, Office Furniture, 
Brooms, Soap, Brushes, Range Parts, and other 
miscellaneous stores specified on schedules to be 
had upon application here. Preference will be 
given to articles of domestic production or man- 
ufacture, conditions of quality and price (in- 
cluding in the price of foreign productions or 
manufactures the duty thereon) being equal. 
Inclose proposals in envelope marked ‘*Propo- 
sais for Militar Sg and addressed to the 
oe WwW 


of August, 1890, for 
ardwood, Charcoal, 


undersigned, - WILLIAMS, Captain 
and A. Q. M., U.S 9 
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PROPOSALS. 


PROPOSALS FOR PLUMBING. ETC.— 
Depot fuly's,1890.~Ses ce, pets island. 
N. Y. H., July 1, 1890. aled proposals, in tr 
licate, wil be received until 11.30 A. M., WED- 
NESDAY, July 30, 1890, and opened immediatel 
thereafter, for suppl jag aud fitting up BATH- 
TUBS, WATER-CLOSETS and URINALS 
in basement of 1888 Brick Barrack at this place. 
Plans, specifications, general instructions to 
bidders and blank forms of proposals will be 
furnished to bidders on application to this office. 
The right to reject any or all bids is reserved to 
the United States. Captain J. MCE. HYDE, As- 
sistant Quartermaster, U. S. Army, Depot 
Quartermaster. 8 


PROPOSALS FOR SERVICE CONNEC- 

tions.—Office of Post Quartermaster, Fort 
Keogh, Mont., July 5 18 ealed proposals in 
triplicate, subject to the usual cenditions, will 
be received at this office until 12 o’clock noon, on 
the sth day of August, 1890, and then opened, for 
furnishing all the labor re uired in making 
SERVICE CONNECTIONS with water mains 
at this post. Specifications, instructions to bid- 
ders, and blank forms of proposals will be fur- 
nished on application to this office. M. C. 
MARTIN, rst Lieut. & R. Q. M. aad Infantry; 
A. A. Q. M., U.S. A. 9 


NOTICE TO BIDDERS. 


GEALED PROPOSALS ADDRESSED TO 

the Board of Public Works, MUSKEGON, 
MICH., will be received up to 5 o’clock P. M. 
MONDAY, the a:st day of July, 1890, for furnish- 
ing materials and labor, an constructing the 
following works: 

A. An inlet crib, a 30-inch inlet pipe, about 

»600 feet long and aj24-inch inlet pipe, about 750 
feet long, in and under Lake Michigan, together 
with their connections. : 

B. Constructing shore receiving wells. 

C. Grading about the pumping station and 
constructing docks. . . : 

D. Furnishing and erecting pumping engines, 
boilers, their appurtenances and connections. — 

E. Constructing a pumping station and suction 
pipe tunnel. 

FE Furnishing about 2,300 feet 24-inch, 5,000 feet 
16-inch, 800 feet 6-inch, iron pipe with special 
castings. 

G. Furnishing valves and hydrants. 

H. Laying pipes and setting valves and hy- 
drants. 

Proposals will be received for doing the whole 
or any part of the above work, and the right is 
reserved to reject any or all of them. k 

Accompanying each bid, must be a certified 
check payable to the city at Muskegon, Mich., as 
a guarantee to be forfeited if the,bidder fails to 
enter into and complete the contract awarded to 
him ; the amount to be $500 except for the bid on 
the lake work, in which case it will be $2, 500. 

Plans and specifications may be seen at the 
office of the Board of Public orks, Muskegon, 
or of the Engineer. 

By order of the Board of Public Works. 

A. V. MANN, 
Prest. B. of P. Works. 
CHESTER B. Davis, Engineer, 
Rookery Building, Chicago, I11. 


~ 


SEWERS, Albany, N. ¥.—Pro Is are wanted, 
no date specified, for laying vitrified stoneware pipe 
sewers in certain streets at this place. Address the 
Street Commissioner, as above. 


BRIDGE, Marietta, Ga.—Bids will be received by 
- M. Stone until July 28 forthe construction of a 
ridge across Soap’s Creek. 


IRON PIPE, Jersey City, N. J.—Proposals will be 
received until July 17, for furnishing and delivering on 
the proposed site at Snake Hillancw fire pump and 
about 1,000 lineal feet of 8, 6 and 4 ioch tron water 
main and necessary specials. Address John Boyd, 
Cleik Board of Chosen Freeholders. 


PAVING, Chattanooga, Tens, — Proposals are 
wanted, no date specified, for furnishing material and 
labor in preparing foundation and laying Trinidad 
asphalt paving blocks. Also for supplying curbin 
and granite blccks ard other necessary material aad 
labor. Address Southern Pavement Company, Fort 
Payne, Ala : 


PAVING, Brooklyn, N. Y.—Proposals are wanted 
until July 18, for paving, curbing, etc., with bluestone 
ctrb and Belgian block pavement, various streets at 
this place. Address Jobn P. Adams, Commissioner of 
City Works, as above. 


WRECK, Apia, Samoa.—Proposals are wanted until 
August 15, for the removal cf the wreck on the reef tn 
ae harbor. Address W. Blacklock, Trustee, ss 
above. 


STREET LIGHTING, Binghamtos, N. Y. — 
Proposals will be received by the Common Council! for 
lighting the city with electricity from July 14. Ad- 
rae fal further information, W. J. Flannigaa, City 

erk. 


WATER POWER CANAL, Sault St. Marie, On- 
tario, Canada —Proposals will be received until Juiy 
a1, for the construct on of a 10,000 horse-power canal. 
Address for further particulars, Albeit Carney, Secre- 
tary Sault St. Marie Water, Light and Power Com- 
pany, as above. 


WATER-WORKS SUPPLIES, Mohawk, N. Y.— 
The Board of Water Commissioners will receive bids 
until July 16, tor water-works supplies. 


BUILDING, Xenia, O.—Proposals will be received 
at the office of the Financial Officer of the Ohio Sol- 
diers’ and Sailors’ Orphans’ Home until August 11, 
for furnishing the material and doing the work of 
building one double cottage. Address J. D. Clark, 
Financial Officer, as above. 


DREDGING, New York City. — Proposals are 
wanted until July 23, for dredging for a new pier at 
foot of West Furty-nioth Street; Canal Street dump- 
tng board; dumping board at West Nioeteenth Street 
pier: dumping boards at Piers 12 and 44, slip between 
Piers 51 and 52, dumping boards at foot of East Sev- 
enteenth Street and toct of Kast Twent -second Street. 
Address the Department of Docks, Pier A, North 
River, as above. 


PROPOSALS. 


PAVEMENT. Columbas, O.—Proposals will be 
reecived by the Committee on Improving State House 
Grounds uatil July 14. for all the necessary excavation 
and grading and for the laying of 1,200 square feet of 
pavement suitab‘e for heavy hauling on the east ap- 
proach to the State House building. For the neces- 
sary excavation, grading and laying of 21,600 square 
feet of suitable pavement for walks and I ght driving 
on the present grave) walks: and also for the necessary 
grading, excavation and laying of 46,400 square feet 
of pavement, being the present asphalt walks and 
drives Address Morton L. Hawk‘ns, Adjutant Gen- 
eral’s Department. 


PIER, New York City.—Proposals are wanted until 
July 23, for removing certain portions of, aod for re- 
pairing the outer 140 feet of the old wooden pier, and 
for building complete the ioner length of the pier at 
the foot of East Twenty-fourth Street, East River. 
Address the Department ot Docks, Pier A, North 
River, as above. 


SBUILDING, New York City.—Proposals are wanted 
until July 23, for repairing and altering Engine House 
No. 33, at Great Jones Street; also Engine House No. 
25, at Fifth Street. Address Headquarters, Fire De- 
partment, Sixty-seveoth Street, as above. 


- FIPE, ETC., New York City.—Proposals are wanted 
until July 15, for turnishing steam pipe. steam jacket 
kettles, steam fittings,etc., for use at the Penitentiary 
on Blackwell’s Island. Address Department of Public 
Charities and Correction, 66 lhird Avenue, as above. 


CANAL WORK, Morrisburgh, Ontaria, Can.— 
Proposals will be received until July 23, for the con- 
struction of a lft lock, weirs, etc., at this place, and 
the deepening and enlargement of the Rapids Plat 
Canal. Address, for further particulars, A. P. Brad- 
ley, Departmect of Railways and Canals. 


HOSPITAL, Columbus, O.—Proposals will be re- 
ceived at this office until August 5, for furnishing the 
materials and performing the labor necessary for the 
construction of a Veterinary Hospital at the Ohio 
State University in thiscity. Address Alexis Cope, 
Secretary Ohio State University. 


PIER DREDGING, ETC., New York City. —Pro- 
posals are wanted until July 16, for repairing Pier, 
New 27, North River, near the foot of West Twenty- 
seventh Street, North River; also for dredging at 


West Forty-sixth Street pier and at West Fifty-firse . 


Strect pier on the North River: also for preparing and 
building a wooden pier aud approach at the foot of 
West Forty-ninth Street, North Rivir. Address De- 
partment of Docks, Pier ‘* A,”’ North River. 


WATER MAINS, New York City.— Proposals 
are wanted until July rz, for relaying water mains in 
Gerard Avenue, One Hundred and Sixty-first, One 
Hundred and Fifty-sixth, One Hundred and Fifty- 
fifth, One Hundred and Thirtieth Streets and Boule- 
vard. Address Department of Public Works, 31 
Chambers Street, as above. 


PIER, New York City.—Proposals are wanted 
until July 18, for preparing for and building a new 
wooden pier and approach at the foot of West Fifty- 
second Street, North River. Address Department of 
Docks, Pier '° A,” North River. 


Building [ntelligence. 


NEW YORK. 


102-6 Wooster st, br flat and Store; cost, 
$50,000; o, D L Enestein. 

82d st and Riverside Drive, 9 br dwells; 
cost, $90,000 all; 0, AC Squier; a Rose & 
Stone. 

16th st, w 8th av, 2 br flats; cost, $40,- 
000 all; 0, J & J Walker; a, A Spence. 

£7 South sth av, br store and factory; cost, 
$25,000; 0, Sarah K Pupin; a, A J Tinble. 

226-32 E 26th st, 4 br flats; cost, $68,000 
all; o, M Grosner; a, W Grane. 


85th st, w West End av, 5 br dwells; cost, 
$90,000 all; o, P M Stewart; a, RS Town- 
send. 


77th st, e Lexington av, br stable; cost, 
$18,000; o, E J O’Connor; a, J MclIntire. 


23 Spring st, br store; cost, $16,000: 0, 
Catherine H Mottnach; a, B W Berger, 

127 Bleeker st, br factory and store: cost, 
$35,000; 0, O Sampten and J Solomon; a, F 
Wendell. 

237 W 18th st, br flat; cost, $18,000: o, C 
Natale; a, A Huttira. 


48th st e of roth av, br flat; cost, $15,000; 
o, A Moore; a, G Keister. 

Tremont av and Ostdorp st. fr dwell; cost, 
$9.000; 0, Church of St Thomas Aquinas: a, 
J S O'Meara. 

67th st w of 8th av, br stable; cost, $r2,- 
ooo; o, T M Leonard; a, R S Townsend. 


67th st w of 8th av, br stable; cost, $12,000; 
oO, M M Belding; a, R S Townsend. 

115-117 E 125th st, 2 br stores and flats; 
cost, $75,000; o, [1 L Morris: a, A Spence. 

70 Christopher st, br store and flats: cost, 
$25.000; 0, P Goerlitz and J Goerlitz, a, F 
Baylies. 

72 Christopher st, br store and flats; cost, 
$25,000; 0 and a, same as above. 

145th st and Convent av, 2 br flats; cost, 
$70,000; 0, J Striefler; a, WA O’ Hea. 
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Madison av and 83d st, br flat; cost, $110,- 
000; o, J Weber; a, Weber & Drosset. 

1§3 E 76th st, br school; cost, $16,000; 0, 
Rev F Tetreau; a, M J T Mahony. 

5 St Mark’s pl, br st and flat; cost, $18,000; 
o, J Fox; a, Kentzer & Rohe. 

136 W 12th st, br flat; cost, $22,000; o, D 
Rosenbaum; a, W C Frohm. 

g6th st and Amsterdam av, 3 br flats and 
stores; cost, $78,000; 0, J Casey; a, AB 
Ogden & Son. 

96th st e of Amsterdam ay, 3 br flats; cost, 

,00C; Oo and a, same as above. 


99th st w of 8th av, 2 br flats; cost, $40,000; 
o. S Manson; a, J H Valentine. 

210-214 W 4th st, br flat; cost, $96,000; 
oO, P Goerlitz and J Goerlitz: a, F Baylies. 


639 E 154th st, br flat; cost, $16,500; 0, G 
Dunnser; a, A F A Schmitt. 


BROOKLYN. 


Locust av s of Beaver st, stable and storage; 
cost, $15,000; o, W Ulmer; a, F Under. 

Jefferson av, w of Sturtevant ay, 3 br and 
stone dwells; cost, $12,600; o, WC Bush; a, 
J E Dwyer. 

N roth st and Bulkhead ay, grain elevator; 
cost, $40,000; o, L M Palmer; a, P H Gill. 

Iith st, e of 8th av, 5 br and stone dwells; 
cost, $25,000; 0 and b, W Brown; a, WM 
Coats. 

Cor Green and Sumner avs, br and stone 
Store and flat; cost, $20,co0; o and b, ‘I' B 
Bryant; a; I D Reynolds & Son. 

Pier 36, E. R. foet Harrison st, Kelsey 
Stores, fr freight shed: cost, $22,000; 0, W 
Coverly; a, R P Staats. 

Cor Harman st and Irving av, 3 fr stores 


and flats; cost, $15,000; o and b, B Guen- 
sche; a, same as above, 


26th st, w of 3d av, br moulding mill; cost, 
$15,000; 0, CE Rogers; a, D Ryan. 

Noble st, w of West st, br jute mill; cost, 
$175,000; 0, Am Mfg Co: a, Drew, Baldwin 
& Co; b, Berton & Nickel. 

Fulton st, w of Schenectady av, br office 
and flats; cost, $10,500; 0, J Fr Story; a, W 
Hi Gaylor; b, S Parks. 

Cor n Ist and Berry sts, br brewery; cost, 
$40,000; 0, Paul Weidman; a, F Under. 

Cor Norman av and Gurney st, fr store and 
flat; cost, $7,000; o and b, M McCabe; a, 
J F Conlon. 

Siegel st, bet Graham av and Humboldt 
st, 3 {fr tens; cost, $27,000; oO, Ettinger & 
Co; a, H Smith. 

Cor Bedford av and Nu st, br bakery and 
storage; cost, $15,000; 0, C Freedman; a, 
C Rentz. 

Adams st, s of Myrtle av, br theatre; cost, 
$40,000; 0, Hyde & Behman; a, J De Lar- 
Hayes. 

Cor Broadway and Covert st, 4 br stores 
and flats; cost, $50,000; 0, P Jobnson; a, F 
Holtnesberg. 


ALTE. ATIONS—BROOKLYN, 


Cor Bedford av and Hancock st, br exten- 
sion; cost, $13,500; o, Moller; a, W H Gay- 
lor; b, T Gibbons. 


MISCELLANEOUS. 
AUSTIN, ILL. — Addition to Methodis . 
Church; cost, $10,000; a, W L Carroll. 


BINGHAMTON, N. 
$7,000 to report. 


CANTON, O.—Nothing over $7,000 in value 
to report. 


CHARLESTON, S. C. — Nothing over 
$7,000 in value to report. 


Y.— Nothing over 


CINCINNATI, O.—60 W 4th st, alteration 
of 5-story store; cost, $7,000; 0, Geo Ren- 
digs; contr, Jas Griffith's Sons. 

S weor sth and Vine sts, 8-story store 
and office bldg, steel, brick and freestone; 
cost, $150,000; o, J ‘I’ Carew; a, Jas W Mc- 
Laughlin; contr, Wm Schuberth, Jr. 


149-151 w Sth st, 4-story br store and 
flats; cost, $10,000; 0, T J and J J Emery; 
a, Jos G Steinkamp. 


100 Laurel st, 3}4-story br dwell; cost, 
$8,500; o, Dr Gus Bruhl; a, E F Baude. 


A library building will be erected here 
at a cost of $200,000, Address J T Carew, 
President Young Men’s Mercantile Library 
Association, as above, 
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CHICAGO, ILL.—Sedgwick north of North, 
br flats: cost, $14,000; 0, Wm Waller; a, 
John Tilton. 


Ray av, 18 br flats; cost, $12,c00; 0, R 
W Lambourne; a, J L Merriam. 


Ellis av, br store and dwell: cost, $30,- 
200; 0, W S Walker; a, Patton & Fisher. 


Wentworth av and 56th, br store and 
flats; cost, $22,000; a, L G Hallberg. 


Superior npr Western av, brands flats; 
cost, $65,000; o, Chas Steinbrecher; a. J H 
Huber. 


Michigan av nr 16th, converting St. 
Paul’s Church to a theatre; cost, $60,000; 
a, J H Wagner. 

Ashland and Washburne avs, hall; cost, 
some $30,000; 0, Turner Society, Vor- 
waertz. 

l.awndale, Chicago, s and br church, St. 
Melchisedeck’s; cost, $40,000: 0, Arch- 
bishop of Chicago, a, Joe Speyer. 

sgth and Indiana av. addn to School; 
cost, $50,000; o, Chicago Industrial School; 
a, J J Egan. 

Vernon and 45th, s church, St. Eliza- 
beth's; cost, $75,000; 0, Archbishop of 
Chicago; a, same as above. 


292 Sedgwick, br store and flats; cost, 
$13,000; o, Wm Nadler; a, Schaub & Ber- 
lin; b, Wm Walk. 


262-64 N Carpenter, br flats; cost, $12, - 
000; o, J] H Moe; a, Lutken & Thieslen; 
b, Jens Olsen & Son. 

2638-42 Wabash av, br factory: cost, 
$35.000; 0, Cheap Edison Co; a, S S 
Beman; b. Geo H Fox. 

174 W 1oth, br store and flats; cost, $8,- 
000; 0, Jos Ketzka; a, F Layer; b, F C 
Layes & Co. 

Madison st and Michigan av, brand s 
business and office bldg; cust, $125,000; 0, 
Western Banknote Engraving Co; a, C S 
Frost; b, Geo A Fuller. 


Deversey and Franklin, br dwell; cost, 
$22,000; 0, P J McGenness; a, C F Mc- 
Afee; b, Jas Bloomfield. 


1224 Wrightwood, br dwell; cost, $8,000; 
o, R M Heldcock; a, A M F Colton; b, G 
Messersmith. 

2007-cg Surf, br dwell; cost, $16,000; 0, 
Gustave Hoffman; a, E R Krause; b, H 
Mueller & Bro. 


19-21 Sidney av, br dwell; cost, $23,000; 
o, Jno G Neumeister; a, Aug Fredler; b, J 
W Hersey. 


31st near Dashiel, parish school of St. 
Catherine’s Church; cost, $15,000; 0, Arch- 
bishop of Chicago; a, J F & J P Doerr. 


31st and Bonfield, br store and flats; 
cost, $18,000; o and b, Hy Sweet; a, RG 
Pentecost. 

947 W 2ist, br st and flats; cost, $8,000; 
o, N C Brueschabor; a, E Mehler; b, Wm 
Schwerin. 


353-55 W North av, br store and flats; 
cost, $16,000, o and a, Wm Ohlhaber; b, 
Lutz & Thompson. 


24-26 Francisco, br flats; cost, $12,000; 
o, Coon & Lester; a and b, Hammond & 
Chapin. 

g6 Wabash av, br addn to store; cost, 
$12,000; 0, Jno B Drake; a, J M Van Os- 
del & Co; b. Thos Nicholson. 


3400-02 Michigan av, s and br dwells; 
cost, $100,000; o, E Mandel; a, L B Dixon; 
b, Geo H Fox: 

Monroe and La Salle, 12-story store and 
office bldg; cost, $1,000,000; 0, WC T U 
Women’s Christian Temperance Union; a, 
Burnham & Root; b, Geo A Fuller & Co. 

516 Marchfield av, br flats; cost, $8,000; 
o, Aug Breicha; a, Anton Charvat; b, Jos 
Strand. 


Cottage Grove and South Chicago avs, br 
st and flats; cost, $4,000; oand b, E D 
Murrey; a, W D Coles. 


Jacksou av nr 56th, br dwells; cost, $12,- 
coo; o, Wm Singer; a, M L Keers; b, C 
Christiansen. 

6545-49 Gale, br flats; cost, $17,000; o 
and a, E Rich. 

4311-13 Wabash av, br flats; cost, $1r0,- 
ooo: o and a, Chas Mertens: b, F Faul- 
mann. 

2825 Prairie av, br and s dwell; cost, 
$25,000; 0, Chauncey Keep; a, Chas H 
Frost; b, J C Robinson. 

145 buildings costing less than $7,000 
each. 
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DENVER, COL.—Sherman av, bet Colfax 
and 16th, br addn; cost, $5,000; o, T W 
Tur. 


Arapahoe, bet r5th and 16th, br addon; 
cost, $7,300; 0, James Mears. 


Glenarm, bet 13th and 14th, br and st 
addn; cost, $16,000; 0, Denver Athletic 
Club; a, Varian & Sterver. 


Berkley, br dwell; cost, $7,000; o, F W 
Lomax; a, as above. 


DETROIT, MICEI.—151 E High st, 2-story 
br residence and barn; cost, $8,000; 0, Dr 
H D Wheeler. 


South side Ferry av, bet Beaubein and 
Antoine sts. 2-story br residence; cost, 
$7,000; 0, Robt J Wilson; a, E A Walsh 
& Son; b, not let. 


DENNISON, TEX. — Commercial college 
bldg. 4-storvy pressed br, s and terra cotta, 
bldg. 75x120, to be steam heated and have 
electric lights; cost, $60,000; 0, Commer-- 
cial College Company; a, Bristol, Thorn- 
bury & Rristo!, of Dennison, Sherman and 
Dallas, Tex; b, not let. 


ENGLEWOOD, ILL.—10 story hotel; cost, 
$400,000; a, J J] Koubn. 


FINDLAY, O.—Main and Coliege sts. br 
business block’ and flats: cost, $8,600; 0, 
Mrs Goodwin; a, Geo J Horn; b, not let. 


FLUSHING. L. I.-—Proposals will soon be 
wanted for the erection of a $45,000 public 
school building at this place. For details, 
address Dr E A _ Goodridge, President 
Board of Education. 


GALVESTON, TEX.—Strand and 21st sts, 
3-story br bank bldg; cost, $30,000; 0, 
Adone & Lobit; a, W J Clayton & Co; b, 
Barnes & Paliser. 


IOWA CITY, IOWA.—The State Univer- 
sity Y M C A will erect a $25,000 bldg at 
this place. 


JERSEY CITY, N. J.—Henderson st, br 

bldg; cost, $15,000; o, J D Carscellen. 

Bay st, br bldg; cost, $9,000; o, W 
Dohrman. 

Cubberly place, 6 fr bldgs; cost, $9,000; 
o, J D Condict. 

Jersey av, br bldg; cost, $26,000; 0, 
Walter Rae. 

Varick st, br bldg; cost, $7,000; 0, J 
Kelleher. 


JANESVILLE, WIS. — Fr dwell; cost, 
$7,000; o, Mrs A P Burnham; a, Conover 
& Porter, Madison. Wis. 


LOWELL, MASS.—The Old Lowell Na 
tional Bank is to expend $20,000 in fitting 
up new banking rooms in the Bowditch 
Building. C F Foss & Co., contractors. 


LEAMINGTON, ONT.—2-story br school- 
house; cost, $10,000; 0, Board of Educa- 
tion; a, Albert E French, Detroit, Mich; b, 
not let. 


MILWAUKEE, WIS. — Milwaukee and 
Menonwall sts, gas house; cost, $12,000; 
o, Milwaukee Gas Light Co; a, Bartlett 
Hayward; b, Jas Graham. 


Cor 3d and North avs, storehouse; cost, 
$16,000; o, P Cudahy; a, Crane & Bark- 
hausen; b, same as above. 


Grove and Washington sts, storehouse; 
cost, $16,331; o and a, same as above; b, 
Drake & Bond. 


Grand av and 2oth st, res; cost, $75,000; 
o, Fred Pabst; a, Ferry & Clas; b, Vat 
Mand. 


2d and Galena streets, brewhouse; cost; 
$100,000; 0, Schlitz Brewing Co; a, Wolf 
& Lehle; b, A Howinghauser. 

Grove and Mineral sts, business block; 
‘cost, $9,000; o, IIenry Marks; a, J Pauler; 
b, J. Stoll. 

S e cor Broadway and Mason st, business 
block; cost, $41,000; o, A Hathway; a, H 
Russell; b, Geo Posson. 


MINNEAPOLIS, MINN.—The John Orth 
Brewing Co will make $300,000 worth of 
improvements in their brewery and new 
buildings will be erected. 


MERIDEN, CONN.—Nothing over $7,000 
in value to report. 


MT. CLEMENS, MICH.—6-story br hotel | 
and bath house; cost, $150,000; 0, Media |: © 


Bath Co; a, N J Gibbs; b, not let. 
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NEWPORT, ARK.—Plans have been pre- 
pared for an $8,000 hotel at this place. 
Address architect T Harding, Little Rock. 
Ark. 


OMAHA, NEB.—A $40,000 store and ofiice 
bldg will be erected here. Address Clee ves 
Bros., architects, as above. 


PATERSON, N. J.—A &o,000 dwelling will 
be erected here. Address Architect M 
Houman, as above 


It is reported that the Paterson Sanitary 
Company. recently organized here to dis- 
pose of the city garbage, will soon let con- 
tracts for a building to contain its works. 


PEORIA, ILL —5-story brhotel; cost, $90,- 
ooo; o, | H Frank; a, N J Gibbs, Mount 
Clemens, Mich; b, not let. 


PHILADELPIIIA, PA.—The contract for 
the erection of the intermediate buildings 
of the Deaf and Dumb Asylum was awarded 
to Charles McCaull for $130,000. 


PROVIDENCE, R. I.—Melrose st, fr dwell: 
o, Annie V Heuston. 


Cranston and High sts, bus block: cost, 
$30,000; o, C E Souther and others; b, 
Whitaker & Smith. 


Broadway, 2 fr dwells; cost, $8,000. o, 


Jane and Isabella Dewsnap; a, John Da- 
vidson. 


Potters av, bus block; cost, $20,000; 0, 
Hearn & Braikch; a, Geo W Cady; b, NB 
Horton. 


POTTSVILLE, PA.—Pike st, Pt Carbon, 
remodeling; cost, $8.700; o, Robt Allison; 
a, W D IIill; b, D Gellinger. 

760 Mahntongo, remodeling: cost, 
$7,500; 0, G J Wadlinger; a, Bertolet; b, 
Sailor. 


SALT LAKE CITY, UTAH.—12th, East 
and 3d sts, 2-story br dwell; cost, $8,000; 
o, Chas Baldwin; a, W E Ware. 


S;OUX FALLS, S. D.—Architect W L 
Dow has prepared plans for the erection of 
a $25,000 bank and office building at this 
place. 


SPRINGFIELD, O.—Nothing over $7,000 
in value to report. 


ST. LOUIS, MO.—Bell and Vandeventer 
avs: br dwell; cost, $11,000; 0, I De 
Figuaredo and others; b, Goesse & Rem- 
merse. 

Lewis Park and Taylor av, br dwell: 
cost, $7,000; 0, Dr Whipple: b, W E 
Clayton. 

Bell and Grand avs, 
$17,000; o and b, f Bizant. 

12th st and Clark av, br city hall; cost, 
$1,150,000; 0, City of St Louis; a, Eckel & 
Mann; b, sub-let. 

S w cor 4th and Morgan sts, br store; 
cost, $30,000; 0, Jao Meier; b, sub-let. 

The contract for the foundation, excava- 
tion and pile driving for the new City Hall 
in this city has been awarded to W F Hop- 
kins, at $79,732. 


ST. PAUL, MINN.—Rice or Front, 2 story 
br dwell; cost, $7,000; o, Frank Heines. 


Dayton nor Kent, 2-story br dwell; cost, 
$8,000; 0, J W Miller. 

Mound nr Thorn 2-story br dwell; cost, 
$28,000; o, J F Eisinmenger. 

Iglehart nr Mackubin, 2 2-story s dwells; 
cost, $16,000; 0, Deeks & Witbeck. 

r2th nr Cedar, 2-story br dwell; cost, 
$10,000; o. J A Berkey. 

Victoria nr Dayton, 2-story br dwell; 
cost, $10,000; 0, A S Phinney. 


br dwell; cost, 


SALT LAKE CITY, UTAH.—6 West st, 
2story br warehouse: cost, $40,000; a, 
Carroll & Kern. 


TOPEKA, KAN.—Nothing over $7,000 in 
value to report. 


WORCESTER, MASS.—Br factory for en- 
velopes; cost, $15,000; o, W H Hill; a, 
Fuller & Delano. 

Cambridge, br factory for carpets; cost, 
$20,000; 0, Chas Compton; a, same as 
above; b, J G Vandrencil. 

Wachusett, fr dwell; cost, $7,000; 0, 
F E Williamson; a, Barker & Nourse; b, 
not let. 
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WASHINGTON, D. C.—1341-43 F st, 2 br 

dwells: cost, $8,000; oand b, Jos Robbins. 

2231-41 I st, 6 br dwells: cost, $40,000; 

o, Albert Gleason; a, O Von Nerta; b, 
Bright, Humphreys & Co. 


2021 EI st, br dwell; cost, $10,500: 0, A 
R S Foote; a, A B Bibb; b, Alex Miller. 


I5O1I 11th st, br dwell; cost $8,000; o and 
b, Robt L Warring; a, B S Simmons. 

1219 16th st, 3-story br bldg; cost, $18,- 
000; o, T O Evans; a, Chas E Emonston. 

1333 R I av, 3-story br bldg; cost, $7,- 
000; o, J Tourney; a, Louis Leibhart. 

607-11 Mass av, 3 2-story br bldgs; cost, 
$10,500; 0, Carrier & Koman. 

1114 14th st, 3-story br bldg; cost, $12,- 
ooo; o, A K Humphrey; a, R I Fleming; 
b, C C Martin. 

1423-37 W st, 7 2-story br bidgs; cost, 
$30,000; o, A T Varnell; a, W L Conley; 
b, Ward & Co. 

1702 16th st, 3-story br bldg; cost, $9.- 
000; 0, M N Shafer; a, Jos B Williamson. 

1815-I9g 14th st, 3 2-story br blidgs; 
cost, $7.000; o and a, Rorse & Baker. 

307-19 F st, 7 2-story br bidgs;: cnst, 
$7,000; o, C F Smithson; a, P N Dwyer; 
b, C F Evenston. 

825-27-29 C st. 3 2-story bldgs: o, Mary 
Atkins; a, Jos Johnson; b, O Donnelly. 

2418-20 K st, 2 2-story br bldgs; cost, 
$7,000; .o and b, J Il Grant; a, NR 
Grimm. 

2d, bet D and E ssts, 9 2-story br bldgs; 
cost, $26,000; o, A | Fisher; a, as above. 

920 Massachusetts av, 3-story br bldg; 
cost, $10,000: o, W B Downing; a, as 
above. 

Water, bet 32d and 33d sts, 3-story br 
bldg: cost, $14,000; 0, Weayer Kingla & 
Co; a, as above. 

1417 G st, 3-story br bldg; cost, $16,000; 
o,1 S Kimball; a, C C Martin. 

923-25-27 20th st. 3 2-story br bidgs; 
cost, $10,000; o, A P Fardon; a, as above. 

Trinidad av, 13 2-story br bldgs: cost, 
$7,800; 0, E E Ramy; a, G R Arrington. 

Florida av, 10 2-story br blidzs; cost, 
$25,.00; 0, GS Woimley; a, C S Bunt. 

N Capitol and N st, § 2-story br blidgs: 
cost, $15,000; 0, Ed Waltz; a. as above. 

1436 to 42 V st, 4 2-story br bldgs; cost, 
$7,500; o, Theo Frebus; a, Gus Frebus; b, 
E T Jones. 

247 permits less than $7,000 in value. 


1228 22d st, 4 storv br bidg; cost, $15,- 
ooo; o, W B Moses & Son; a, Jno H How- 
lett. 


1626 Rhode Island av, 3-story br bldg; 
cost, $45,000; o, A C Barney; a, Barry, 
Simpson & Andrews; b, © A Langley. 

2023 H st, 3-story br bldg; cost, $8.000; 
o, Jos Hunter; a, Jos H Byram. 

804-8 6th st, 3 2-story br bidgs; cost, 
$7,000; o and b, J F Cullinan; a, P N 
Dwyer. 

1525 P st, 3-story br bldg; cost, €9, 700; 
o and a, J R Brooks. 

Pennsylvania av bet 3d and 4th sts, 
3-story br bldg; cost, $30,000; 0, National 
Cap. Bank; a, A P Clark; b, Jas Parsons. 

Wyoming av, 3-story br bldg; cost, $12,- 
oco; o. L M Saunders; a, R Stead; b, F 
Pelling. 

1701 2d st, 3-story br bldg: cost, $75,000; 
o, G S$ Fraser; a, Hornblower & Mar- 
shall, 

2123-29 L st, 4 2-story br bldys; cost, 
$12,000; o and a, G Dearing. 

1916 N st, 3-story br bldg; cost, $11,000; 
o, Wm Wall; a. T F Schneider; b, Emmet 
& Co. 

Jackson and Pierce st, 3-story br bldg; 
cost, $12,000; oand b, W F Kirby; a, A 
P Clark. 


WIKE3 BARRE, PA.—Nothing over $7,000 
in value to report. 


YONKERS, N. Y.—A $30,000 church will 
be erected here. Address Architect E A 
Quick, as above. 

A brick and stone building will be erect- 
ed here at a cost of $10,000. Address 
Architect E A Quick, as above. 

A $12,0c.0 building will be erected here. 
Address E A Quick, architect, as above. 


YOUNGSTOWN, O.—Nothing over $7,000 
in value to report. 
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THE VENTILATION OF STEAMSHIP 
» FIREROOMS. 


EXTRAORDINARILY high temperatures in 
steamship firerooms— going considerably be- 
yond 100° Fahr.—have come to be looked upon 
so much as matters of course that they have 
apparently ceased to attract general attention, 
and little effort seems to be made by those in 
authority to bring about a better state of affairs. 
It is fair to say that the conditions under which 
the firemen work in the stoke-holes of some of 
the fast Atlantic steamers pass altogether be- 
yond popular appreciation, the mere statement 
of temperatures, ranging from 120 to 140 de- 
grees, affording no adequate measure of the suf- 
fering which these men go through. 

On one of the latest steamers of an Atlantic 
coast line, a temperature of 138 degrees is said 
to have been recorded in the fireroom by a ther- 
mometer held directly underneath the ventila- 
tor. On another one 140 degrees are said to 
have been noted, and the average for a large 
number is placed at 125 degrees. During the 
summer time the heat of the tropics is sometimes 
added to that of the firerooms, making the con- 
ditions almost unendurable. 

Short fireroom watches, with comparatively 
long intermissions,. seem to be about the only 
expedients which have been tried to any extent 
to relieve the hard-worked men. One notable 
exception is found in the new steamer Majestic, 
of the White Star Line, which is said to have 
such excellent arrangements for ventilating the 
fireroom that the temperature rarely rises above 
105 degrees, and is often lower. ‘lhe whole 
secret of the success in maintaining a fairly 
comfortable temperature in this case is found in 
the rational application of blowers, which have 
been put in, and could be used with equal 
success in other vessels, at comparatively trifling 
expense. Figures ranging from $500 to $600 
have been given as the price of making life seem 
worth living, by these means, in the stoke-hole 
of almost any steamer, and these should com- 
mend themselves to the attention of those hav- 
ing the power to act. It has been well pointed 
out that, with the now available means of driv- 
ing air about, there ought to be no difficulty in 
keeping up a mild tornado in every stoke-hole, 
and in subjecting a stoker to no more risk than 
a farm laborer is exposed to on a warm day in 
summer. It is to be hoped that the good ex- 
ample set in the case of the Majestic will not be 
without a generally beneficial influence. The 
problem to be solved is not a difficult one, and 
the question of expense is so trifling that it 
should scarcely call for consideration. 


SMOKE NUISANCE IN WESTERN 
CITIES. 

EVERY now and then the question of smoke 
prevention comes up for discussion in some of 
the larger western cities like Chicago, St. Louis 
and Cincinnati, and suggestions are offered de- 
signed to bring about an abatement of the smoke 
nuisance. ‘Thus far, however, all the remedies 
proposed , have proved ineffectual. Quite re- 
cently the subject was discussed at length by 
the Chicago Commercial Club, and the con- 
clusion apparently was reached that the estab- 
lishment of a large central plant for generating 
steam, like that of the New York Steam (om- 
pany, would prove a satisfactory partial solution 


of the problem, since, after all, manufacturing 
establishments using steam for various purposes 
were responsible for a large portion of the 
smoke. ‘The situation, briefly stated, was about 
this: 

Each building in the manufacturing and busi- 
ness district has its own boiler and chimney 
belching forth unconsumed carbon. Each uses 
soft coal because it costs but about half of what 
anthracite costs. It is hopeless, it was held, to 
try to force the whole business community with 
the weak machinery of an ordinance and an 
irresolute administration to substitute an ex- 
pensive for a cheap fuel. If the generation of 
steam were concentrated at a few points in great 
steam producing batteries; if instead of a large 
number of scattered boilers there were half a 
dozen batteries of boilers of from 10,000 to 20,- 
ooo horse-power, each generating steam and dis- 
tributing it through pipes, the smoke nuisance 
would cease. Where the works were on so large 
a scale self-feeding furnaces could be profitably 
used. Small boilers could not stand the expense. 
The quantity of steam now used could be pro- 
duced with about half the present amount of 
coal, and this saving would enable a company 
to sell steam much cheaper than people could 
produce it for themselves by the present 
methods. 

All this sounds very well. As a matter of 
fact, however, high-pressure steam distribution 
in cities from central stations is not an unquali- 
fied success. The steam produced at such sta- 
tions, as experience has well shown, is not sold 
at such low figures as seems to be taken for 
granted ; and, finally, it is not likely that steam 
users would, or could, be forced to buy their 
steam supply from such steam companies. The 
solution of the difficulty is to be found simply 
in strengthening what has been characterized 
above as the weak machinery of an ordinance, 
specifying smoke prevention. If the smoke 
rules were made sufficiently stringent, and their 
enforcement looked after, ways and means to 
avert the evil would be forthcoming. Even if 
there were no attempt at enforcing the substitu- 
tion of an expensive fuel for a cheap one good 
results might be attained. 

Careless and unskillful firing lies at the root 
of much of the smokeevil. Conscientious man- 
agement in fire-rooms and the adoption of 
rationally-designed furnaces—not one of the 
many quack devices with which the market is 
now flooded and for which all sorts of impossible 
things are claimed—would accomplish much in 
overcoming the constantly increasing smoke 
trouble. Central steam distribution, however, 
would not prove an unalloyed blessing, if indeed 
a blessing at all. Rather, if we may judge by 
New York’s experience, it would be the greater 
nuisance. 


STEAM AS A FIRE EXTINGUISHER. 


THE use of steam asa means of extinguishing 
fire is not new, and its advantages in point of 
convenience and, for that matter, of efhciency 
over many other commonly practiced methods 
have frequently been given prominence. ‘There 
have, however, been cases where the method has 
failed completely, and much damage and dis- 
appointment has resulted, leading eventually to 
serious questioning whether steam really de- 
served all the praises bestowed upon it asa fire 
extinguisher. It will, therefore, not be amiss 
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to direct attention to the very important cir- 
cumstance that the conditions essential to the 
success of the method are occasionally wholly 
ignored, and, in cases of failure to act efficiently, 
the causes are generally not difficult to find. 

The prime requisite of success is that the 
space in which the fire is burning should be 
inclosed so that free access of air is cut off, and 
steam under pressure and in ample quantity can 
be let into the apartment. It must be borne in 
mind that the efficiency of the steam in extin- 
guishing fire is due simply to the fact that the 
vapor displaces the air and, with it, the supporter 
of combustion, atmospheric oxygen. If this 
circumstance were given due thought there 
would be less disappointment and fewer heavy 
losses where steam jets are depended upon for 
fire protection. A few years ago, we believe, 
reports of experience in Germany with the steam 
jet method recorded decidedly unsatisfactory 
results, and inquiries were frequent as to the 
exact conditions under which it was practiced in 
mills in this country where it was known to have 
rendered excellent service. The whole secret 
of success, however, if such it can be called, is 
in the correct application of the simple principle 
we have stated. 


OPENING OF THE NEW CROTON AQUEDUCT. 


Tie new Croton Aqueduct began to discharge water 
into the Central Park reservoir, New York, at some time 
between 5 and 6 o’cluck ‘Tuesday morning, July 15, at 
the rate of about 40,c00,000 gallons per day, which 
was afterward largely increased. There was no formal 
ceremony attending the opening of the gates at the 
One Hundred and Thirty-fifth Street gate-house, though 
the operation virtually marked the completion of one of 
the great engineering works of the age. It was generally 
expected that Mayor Grant would open the gates in the 
Central Park gate-house at about 2 o’clock in the after- 
noon, but there was a misunderstanding somewhere. As 
a matter of fact the Central Park reservoir gates have 
been opened for the last few months, and when Mayor 
Grant arrived he found the water from the new source 
already rushing out of the pipes. 

The Central Park reservoir holds 1,000,000,000 gallons 
of water. The dividing wall of masonry which separates 
the east basin from the west will be three feet under the 
surface when this capacity is reached. That partition 
has not been out of sight since 1877. 

On Wednesday there was a break at Shaft No. 24, just 
above the Harlem River, allowing a daily escape of water 
of about 250,000 gallons. This, however, will not 
seriously interfere with the filling of the reservoirs. 
When this has been accomplisbed the flow of water will 
be shut off and the necessary repairs carried out. The 
place where the break occurred was known to be weak, and 
was in any event to have been strengthened before per- 
manent use. 

_ There appears no reason to doubt that the aqueduct will 
furnish the supply as had been expected from this time on. 
The progress of work on the aqueduct for the five years 
occupied by it, as well as its engineering and construction 
features, have been fully described in this journal. 


NEW YORK DEPARTMENT OF PUBLIC WORKS. 


THE report of Commissioner Gilroy, of the Depart- 
ment of Public Werks of New York City, for the quarter 
ending June 30, shows that during the three months the 
rainfall in the Croton and Bronx watersheds was 12.9 
inches and that no stored water was drawn, and that the 
Croton Aqueduct furnished a steady supply of 95,000,000 
and the Bronx River conduit one of 18,000,000 gallons of 
water per day. Water mains were laid in new streets 
37,321 feet, and 64 stop cocks and 103 fire hydrants were 
putin. ‘There were 705 new water meters placed, making 
21,053 in use in all. 

There were 106,367 square yards of new granite block 
pavement laid on up-town streets and in replacing old 
pavement, with 1,500 yards of trap blocks and 11,206 
yards of asphalt pavement. Work is now in progress on 
13 repaving contracts, covering 456,000 square yards. 

There were 7,256 excavations made in the streets by 
individuals and private corporations for laying and re- 
pairing gas and steam mains and electric subways. The 
total expenditures of the Department for the quarter were 


$1,189, 563. 


OCEAN STEAMER LANDING AT LIVERPOOL. 


A PLAN is proposed by Joseph Boult, C. E., to enable 
passengers on ocean steamers to disembark at Liverpoel 
without the inconvenience of going ashore on tenders or 
waiting for the vessel to get into its dock. The proposal, 
as summarized by the London Architect, is to form a new 
harbor at the extreme north end of the Liverpool dock 
estate by projectiag a breakwater from a point near the 
Seaforth Battery to a point about 300 yards from the 
Canada entrance. The greatest width of the harbor in- 
closed by the breakwater would be 400 yards, while the 
entrance at the south end would be 250 yards wide. In- 
side the breakwater Mr. Boult would moor a pontoon 
stage of sufficient length for four steamers, each 600 feet 
long, to lie alongside. On the top of the breakwater he 
proposes that a railway shall run in connection with the 
London and Northwestern, the Midland and the Lan- 
cashire and Yorkshire lines, which run down to the docks. 
With the help of floating shields he would provide com- 
paratively smooth water, even in stormy weather; while, 
if necessary, the present depth of 25 feet at low-water 
spring tides might be increased at moderate expense. 
‘Thus steamships could disembark their passengers at any 
state of the tide. and the passengers could, by means of 
floating roadways, reach the trains awaiting them at the 
breakwater, and the vessels, having landed passengers 
and mails, would be in good position for being taken into 
the Langton, Alexander, or other north docks. which are 
just behind the proposed new harbor. 


THE VYRNWY AQUEDUCT UNDER THE 
WEAVER. 


ACCORDING tothe Jounal of Gas Lighting one of the 
heaviest undertakings in main laying ever accomplished is 
the line of pipe aqueduct from the Vyrnwy to Liverpool, 
This is ultimately to comprise a triple line of 42-inch 
pipe, but only one line is actually being laid, except at 
the Weaver crossing, where all three have been laid at 
one operation to save future interference with the channel. 
The river is crosse! by three 32-inch riveted steel pipes 
M%-inch thick; the flange joints being made with an 
india rubber ring and a washer of seven pound milled 
lead, secured with 1%-inch compressed fluid steel bolts. 
At the point where the mains cross the channel is 100 
feet wide and 15 feet deep, and the pipes had to be laid 
ata depth of 21 feet. Accordingly a trench was exca- 
vated, chiefly by grabs worked by steam cranes on barges, 
and the ends sheet-piled so as to receive the ends of the 
pipes in little docks. The three lines of piping, 108 feet 
long, were connected together with collars and plates ; 
and, in addition, a rectangular cast-iron frame was 
fastened near to each end for a temporary purpose to be 
presently described. The trench being ready and the 
pipes floated into position over it, their ends covered by 
temporary blank flanges, and slung by chairs over four 
winches, water was admitted in sufficient quantity to 
slowly sink them into their final place. The process of 
sinking only occupied 15 minutes. The pipes being thus 
laid, the next step was to drive sheet piling against the 
temporary cast-iron frames already mentioned, cover the 
pipes with concrete, and generally make good the river 
bed and bank. The sheet piling thus kept out the water 
of the river, and enabled the little docks in which the 
ends of the pipes lay to be pumped clear for making the 
shore connections. 


THE faculty of the new architectural department of the 
University of Pennsylvania will consist of William Pep- 
per, M. D., LL. D., Provost, ex-officio President; Hor- 
ace Jayne, M. D., Dean; Theophilus P. Chandler, Jr., 
architect, Director; Thomas W. Richards, A. M., Pro- 
fessor of Architecture, and Charles E. Dana, Professor of 
Art. The architects who will be regular lecturers are: 
Theophilus P. Chandler, Jr., Frank Furness, Wilson 
Eyre, Jr., Frank Miles Day, Joseph M. Wilson, Addison 
Hutton, John Stewardson, and J. Barr Ferree. 


THE American Society of Swedish Engineers has been 
incorporated under the general incorporation law of New 
York, with Henry Seliman and Gustave P. Wern, Broox- 
lyn; Arvid Sandgren, New York, and Gustaf Leonard 
Backstrom and Carl Sundstrom, Philadelphia, as trustees. 


IT is reported that enough money has been subscribed 
toward building the Paris ship canal so that the Govern- 
ment will probably sanction the scheme. 


THE London County Council has abandoned the bill 
providing for improving the Strand. The action followed 
the rejection by the Parliamentary Committee of the 
‘* betterment,” or special assessment feature of the 
measure. 


OBITUARY. 


JAMES KEARY, contractor and builder, died in Jersey 
City, N.J., July 13. He built several of the larger 
Cattolic churches in the city. 


WILLIAM B. FITCH died at Kingston, N. Y., July rq, 
aged 67 years. He was one of the pioneers in the blue- 
stone business, in which he was engaged nearly all his 
working life. 


UENERAL SILAS SEYMOUR died in New York City, 
Wednesday, aged 73 years. He was born in Saratoga 
County, N. Y., and gave nearly his whole life to civil 
engineering. He was professionally connected with the 
Erie Railroad and built for it the Portage bridge over the 
Genessee River. He was elected State Engineer of New 
York in 1855, and while in office had charge of the work 
of enlarging the Erie Canal. During the Civil] W r he 
aided in organizing the military railroad service. Having 
helped General Sickles organize the Excelsior Brigade, 
he served for a time on his staff. After completing the 
Washington aqueduct and building a railroad bridge 
across the Potomac at Washington, he became in 1864 
consulting engineer of the Union Pacific Railroad and 
served as such until the completion of the road in 1869. 
After having professional connection with other railways, 
in Canada as well as this country, he was again elected 
State Engineer of New York in 1881. He continued to 
practice his profession until his death and was connected 
with a long list of important engineering structures. 


BRIGADIER-GENERAL DANIEL T. VAN BuREN died 
suddenly Thursday at his home in Plainfield, N. J., in 
the 6sth year of his age. He was born in Kingston, 
N. Y., and graduated at the West Point Military Academy 
in 1847. ile served in the army until after the Mexican 
war, was professor of natural and experimental philoso- 
phy at West Point for a short time, and was assigned to 
duty on the coast survey in 1852, where he remained until 
1855 when he resigned, studied law and was admitted to 
the bar in his native village, and also practiced as a civil 
engineer. He was Colonel of Engineers in the National 
Guard from 1858 to 1866. Atthe beginning of the war 
of the rebellion he became attached to the Engineer 
Corps, Twentieth New York. and afterward was chief of 
staff of Major-General Dix, successively commanding the 
Department of Pennsylvania, Division of the Army of the 
Potomac, Middle Department at Baltimore, Seventh Army 
Corps at Fortress Monroe, and Department of the East. 
From July 16, 1865, to February g, 1866, he served as 
Assistant Adjutant-General on the staff of Major-General 
Hooker, commanding the Department of the East. March 
13, 1865, he received the brevet of Brigadier-General of 
the United States Volunteers for faithful and meritorious 
services during the rebellion. He was mustered out of the 
service March 20, 1886, and for a time was a surveyor 
and engineer at Kingston. Since thea he has lived at 
Plainfield. General Van Buren had for some time suf- 
fered from heart trouble, which had been rendered more 
serious by the death of his son about a year ago, and 
finally caused his death. 


PERSONAL. 
W. 35. BacoT has been appoiated County Engineer of 
Richmond County, N. J. 


JuLius F1x has been appointed Engineer and Superin- 
tendent of the Water-Works at Stoughton, Wis. 


H. Ii. Coup has resigned his position as Chief Engi-. 
neer of the Pecos Valley Railroad. . 


K. EMIL HILGARD, M. Am. Soc. C. E., of Cincinnati, 
O., leaves for Europe next month, to be absent six 
months. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


CHATEAU DE FONTAINE HERSEY, NEAR BAYEUX, 
FRANCE. 


CAREY ATHLETIC BUILDING, FOR HARVARD COLLEGE, 
CAMBRIDGE, MASS, . 
LONGFELLOW, ALDEN & HARLOW, ARCHITIECTS, 
BOSTON, MASS. 
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ENGINEERING SOCIETIES. 


THE CiIvIL ENGINEERS’ CLUB OF CLEVELAND held a 
meeting July 8, with President Searles in the chair, A. H. 
Porter Secretary, and 18 members and 3 visitors present. 
James Morris Wright was elected an active member. 

Mr. Mordecai reported for the Committee on Affiliation 
of Engineering Societies that he had heard from Mr, 
Holloway, who had attended the meeting appointed in 
New York for conference, and that the attendance was 
very small and nothing was accomplished at that time. 

The president read a letter from C. Kirchhoff, Jr., Sec- 
retary of the American Reception Committee, stating 
that. owing to a change in the programme, the party of 
foreign iron masters and engineers will not visit 
Cleveland, although some individuals may be able to 
do so. 

The amendments to the constitution of the Association 
of Engineering Societies, proposed by the Board of Man. 
agers and published in the December number of the 
Journal, were presented for consideration. The first and 
second amendments were separately discussed and finally 
adopted. 


THE 
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as practiced by the ancient Greeks was found too expen- 
sive. The fresco practiced in the early renaissance was 
found satisfactory, with the exception that the work 
was liable to be injured or broken after completion by the 
finishing carpenters. He then tried many experiments to 
find a method similar to this fresco which could be applied 
on a dry wall, and this was accomplished by a chemical 
union of alum and lime, providing only mineral colors 
were used. ‘I'his method allows one to apply on the wall 
a permanent finish unaffected by water, at a very moderate 
expense. The paper was discussed by Messrs. Barber, 
Hermann, Richardson, Porter and others. 


LETTER FROM ENGLAND. 
LONDON, July 4, 1889. 
THE committee appointed by the London County 
Council to go into the question of water supply and tbe 
charges of the water companies in connection with the 
metropolis had a further meeting yesterday. Alilen 


Stoneham, auditor of the metropolitan water companies 
and Assistant Secretary to the Board of Trade, pointed 
out tbat a meter system, if adopted in the city, would re- 
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the audience, his worship, the Mayor, took a dive into the 
baths, being followed by the members of the corporation, 
asalso by the constables on duty, the latter not having the 
opportunity of divesting themselves of tunics, helmets, or 
clothing generally. The scene must have been a very funny 
one, and the Mayor of Newport is to be congratulated on 
makir g a spectacle that is probably unequalled. 

The urban sanitary authority at Sutton, Surrey, has 
just putin hand new drainage works similar to those 
carried out at Norwood some time since under the 
direction of the same engineer, John Anstie, of West- 
minster. The cost of the scheme, inclusive of sewering 
for private roads, is estimated at £30,000 ($1,240,000) ; 
the present population to be provided for 20,000 to 
25,000. The system is a separate one, and the sewage is 
received at the outfall in tanks where it is precipitated by 
tbe International Company’s system, the effluent filtered 
through Polarite filters and the sludge treated by filter 
presses. The effluent from the Alters thence finds its 
way over about 20 acres of ground tothe Pyl Brook. The 
gradients obtainable are very favorable owing to the 
natural fali in the roads. 


TLL LUTE 


= ih vay j f 
ty a DLE aL 


} } ii} Ny 
gm 


} 
as 


eee met ee 


Nae qu! alll trevella 
vt ypatite = 


rye” Org all —* 


wily fh ayle 


ff 


CAREY ATHLETIC BUILDING, FOR HARVARD COLLEGE, CAMBRIDGE, MASS.—LONGFELLOW, ALDEN & HARLOW, ARCHITECTS, BOSTON, MASS. 


The paper of the evening. on ‘‘ Methods of Wall Deco- 
ration,’”’ was read by C. O Arey. After noting the ob- 
jections to oil colors and calcimining process he narrated 
his experience with other methods. The encaustic process 
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sult in a very considerable curtailment of the rates of the 
New River Company, and that the adoption of sucha 
system would work disadvantageously in the poorer 
neighhorhoods. The opinion of this witness is unques- 
tionably worth serious consideration. It is evident that 
a landlord who is of the sweater persuasion will imme- 
diately bring pressure to bear upon his tenants should 
the meter system be adopted with a view to reducing the 
consumption, thereby prejudicing the cause of sanitation 
and cleanliness. 

The proceedings in the inauguration of public baths at 
Newport, Monmouth, by the municipal authorities were 
certainly uncommon. ‘The occasion was a public cere- 
mony when the Mayor and corporation, in robes of office, 
attended and made speeches to a mixed audience of 
ladies and gentlemen. No sooner, however, had the 
Mayor made his speech than he, without waiting to listen 
to replies, and accompanied in a surreptitious manner by 
the members of his corporation, disappeared, only to re- 
turn in the course of a few minutes lightly attired in a 
costume which was suggestive of the Turkish bath. When 
the speeches had been concluded, to the astonishment of 


In connection with the post office jubilee celebration, 
just held at Kensington, a new instrument with the by no 
means euphonious title of ‘* electro-phonoscope”’ was ex- 
hibited. The feature of this instrument is a telephone 
with receivers and reflectors whereby a speaker can see 
the representation of the individual with whom he is 
communicating. A cone disk situated in the room is 
strongly illuminatud with incandescent lamps, and it is 
on this disk that the representation of the correspondent 
is seen. Professor Hughes, W.H. Preece, Mr. Stroh, 
and Martin Roberts, are the inventors and adaptors of 
this system. 


As a memorial of his son, Henry O. Avery, the young 
architect who died in New York April 30, S. P. Avery 
will give the Avery Architectural Library to Columbia 
College. This will include the books collected by Henry 
O. Avery relating to architecture, archeology and the 
decorative arts, about 200 in number, and $30,000 in 
money, one-half to buy more books and the other as a 
fund to provide for rebinding, etc. The books are to be 
used for reference only. 
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Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


THE PROPOSED WATER-WORKS CRIB IN 
CHICAGO. 


NEw York, July 12, 1890. 
To the Editor of Vu ENGINR &RING AND Buit_pDING RECORD: 

Sir: Inreference to the letter of ‘‘B. W. H.,” in 
your issue of to-day concerning the proposed water- 
works crib for Chicago, I send you herewith drawings 
and description of the lake crib used by the Toronto 
water-works, thinking that as an example of a submerged 
water intake they may be of interest. For the purpose of 
making a comparison I also inclose dra wings and descrip- 
tien of the lake crib in use at Cleveland. 

The Toronto crib is built of white pine, is 4o feet 
square, 11 feet high, and is divided by inner walls into 
eight compartments for stone, and a center well in which 
the 6 foot wooden conduit B terminates. ‘Ihe outer and 
inner walls are of 12-inch by 12-inch timbers and laid with 
3-inch spaces between each course. A bottom course of 
six 12-inch by 12-inch mudsills was laid, and upon this a 
close flooring of 6 inches thickness was put down. The 
timbers are all 40 feet lony, no splicing being allowed. 
The water enters the center well from the top at a dis- 
tance of 11 feet above the bottom and about 16 feet below 
the surface of the lake. The well is g feet g inches 
square, is protected at the top by an oak grating A, and 
the sides ana bottom are lined with 14-inch tongued and 
grooved sheeting, carefully calked, while the outer sides 
next to the stone filling are closely boarded with 
2-inch plank, all fastened with 3-inch by 6-inch wrought- 
iron spikes. The grating is made of strips of oak 2 inches 
thick and 4 inches deep, laid on edge, with 3-inch spaces 
between each, blocked at the ends and all fastened to- 
gether with iron rods and spiked to the crib. A piece of 
6-foot pipe, about 19 feet long and fitted with flanged 
castings at each end, is built into the north side of the 
crib, projecting 3 feet beyond its outer face. The courses 
are secured to one another by rock elm tree-nails at the 
angles and where the timbers intersect, and 36 bolts of 
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11-inch diameter are carried up from the bottom to tbe 
top of the crib. 

This crib is free from danger of damage by storms or 
fire and of obstruction by ice and drift. It is not an im- 
pediment to navigation and its durability is practically 
unlimited. It was built in 1882 and has since been in 
constant, satisfactory use. 

Its cost was $1,500. The water being admitted at a 
point above the bottom and below the surface is alike free 
from floating scum, drift, etc., on the surface, and from 
sediment or other matter sometimes found at the bottom. 

The Cleveland crib, built in 1874, at a cost of about 
$109,700, has a total height of 61 feet, and is pentagonal 
in form, each outer side measuring 54 feet. The crib is 
of ordinary construction, ballasted, faced with 2-inch oak 
plank, decked over and surmounted by a lightkeeper’s 
dwelling and a lighthouse, 50 feet above the water. 
‘The deck is protected by a heavy wall and roof. C and 
I) are wells to the existing and a proposed tunnel, A AA 
are gate wells, and O O are inlet ports. At E a section 
of sheeting is removed to show the crib construction. 
About 4co cords of stone (not shown on the drawing) are 
piled against the outside of the crib. A concrete mass 
extending to a depth of 5 feet below low water was provided 
for the purpose of forming a foundation for a permanent 
structure.to be built whenever the present one becomes 
unsafe from decay of the timber. 

Yours respectfully, 
T. J. McMINN. 


SAMUEL SPENCER, C. W. Buckholz, and G. W. Plymp- 
ton, the engineering board appointed in the matter of the 
Brooklyn Bridge terminals, had a meeting Tuesday and 
organized by electing Mr. Spencer President, and Mr. 
Buckholz, Secretary. After a general discussion of the 
subject before them a resolution was adopted to the effect 
that they would proceed to examine such plans as had 
been proposed, and others that might be presented before 
September 1, and would give notice of hearing to all par- 
ties interested. It is announced that plans will soon be 
advertised for. 


Paris has in the last few weeks suffered considerably 
from scarcity of water, and manufacturing in some sec- 
tions has been seriously interfered with. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should sof be written on the same piece of paper as 2 
communication to the Publishing Department, Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
eepererc piece of paper, su that it may be prompcly sent to 
the itor. 


WIND VELOCITIES AND PRESSURES. 


W. J. FIELDS New York, writes: ‘‘Can you refer 
me to any published table of, or data on, wind pressures 
for different velocities ?” 

[Tn an interesting article on the stability of chimneys, 
published in 7he Locomotive several years ago, is a con- 
yenient table of wind velocities and pressures, which is 
appended. It is proper to remark here that the relation 
between the velocity of the wind and its pressure against 
flat or curved surfaces opposed to it, is not very well un- 
derstood. Proper experiments to exactly determine it 
have, never been made. The pressure is generally sup- 
posed to increase as the square of the velocity wben the 
opposing surface is at right angles to the direction of the 
wind. In such cases Smeaton’s rule is to divide the 
square of the velocity in miles per hour, by 200; the quo- 
tient will be the pressure in pounds per square foot. 


Table of Wind Velocities and Pressures. 


Remarks .—Character of 
wind, etc. 


Velocity 10 miles 
per bour 
Velocity in feet 
per secord 
Pressure tp Ibs. 
per square foot. 


I 1.467 005 Hardly perceptible 
2 2 933 .02 Pleasant 
3 4.400 045 
4 5.867 .08 
§ 7.23 125 
to 14.67 5 
12% 18.33 781 Fresh breeze. 
1s 22. 1.125 
20 29.33 2 
2c 36.67 3-125 Brisk wind. 
30 44. 4-5 Strong wind. 
40 58.67 8. High wiod. 
50 73-33 12.5 Storm. 
60 8. 18, Violent storm. _~ 
80 117.8 32 Horricane. 
100 14¢.7 50 Violent hurricane, uproot- 


ing large trees. 


SECTION. ZZ Kore, 


CLEVELAND } 
WATERSS WORKS 


: HT 
* ea 
x *) 
ae 


1890 


ere: Cos 


NEW DISINFECTING APPARATUS OF THE 
LOUISIANA QUARANTINE STATION. 


THE fundamental principle of the new disinfecting ap- 
paratus of the Lo_isiana Quarantine Station, as described 
in the recently issued report of the Louisiana State 
Board of Health for 1888 and 1889, differs from the old 
one in the certain and uniform application of dry and 
moist heat to articles capable of carrying the germs of in- 
fection. 
1886, 1887 and 1888, was so constructed as to secure the 
heating of surfaces only of articles to be disinfected, and 
even this superficial heat could be applied but irregu- 
larly. The construction of the new plant was undertaken 
with a view to correct these dangerous weak points. 

Chambers capable of generating heat under pressure, 
and steam tight, would secure uniformity of temperature 
throughout their contents, and penetration of heat into 
the substance of articles sought to be disinfected, each, 
essential requirements for absolute success. The form of 
apparatus possessing these requisite properties was the 
subject of much study and experimentation. 

The plant now consists of three cylindrical steel cham- 
bers, and appurtenances necessary. Each cylinder, 50 
feet long and 8 feet in diameter, is constiucted of best 
quality g-inch steel, and is guaranteed to withstand a 
working pressure of 15 pounds to the square inch. The 
ends are spherical, and that facing the river, or front end, 
is movable, swinging open by means of a crare, when 
closed being secured and tightly shut by meansof quickly 
operated screw bolts. The three cylinders rest upon sad- 
dles, are six feet apart, and are parallel with each other. 
For economy in steam, and for maintaining for some time 
the highest degree of heat attained within, they are 
covered exteriorly with rf inches of Russian hair felt, a 
layer of paper, and an outer envelope of canvas, the latter 
well painted. At a point 50 feet in front of each cylinder 
commences a double, iron, elevated track which, by a mov- 
able section, continues into and throughout the length 
of each cylinder, being suspended from thetop. On this 
track rolls a truck 48 feet in length, and from this truck 
are suspended 30 clothes racks of 5 barseach. Above 
the racks is a continuous canvas cover to prevent the 
dripping of condensed water upon clothing placed on the 
racks, and beneath is a wire netting to catch any falling 
article. ‘Ibe interior of each cylinder contains an ar- 
rangement for the employment of moist and dry heat, 
separately and together. Along the bottom are laid 10 
sections of a cast-iron box, each section 5 feet in length, 
about 6 inches wide and 7 inches high. Through flanged 
ends these sections are bolted firmly together, end to end, 
making one continuous box, or as it is technically termed, 
a manifold. This manifold is divided by a horizontal 
partition into two compartments. On each side of the 
upper compartment are 120 circular openings, each 1% 
inches in diameter, and distant from centers 5 inches. 
[Into each of these openings on onze side of the mani- 
fold is screwed, by means of a collar and nut, one end 
of a steam pipe, 24 feet long, bent circularly around 
the inner periphery of the cylinder, the distal 
end being brought over and screwed into the opposite 
opening, thus forming an interrupted coil of 120 Pipes. 
Through this upper compartment dry steam enters from 
the boiler into the heating coil, the lower compartment of 
the manifield receiving the condensed water, which event- 
ually passes out through exhaust pipes. ‘his arrange- 
ment furnishes dry heat in the cylinder. Moist heat is 
admitted through a perforated steam pipe lying along the 
bottom of the cylinder and communicating with the steam 
boiler. The cylinders are provided with thermometers at 

each end, pressure gauges, drain-cocks and blow-off valves. 
the latter being set at 7 pounds pressure. The necessary beat 
is supplied by a 40 horse-power steam boiler, at 85 to 100 
pounds pressure. The whole apparatus is covered by a 
shed 108 feet long and 60 feet wide, exclusive of boiler 
and engine-room. ‘This shed immediately adjoins the 
steamship wharf, 108 feet long and 48 feet wide, at the 
outer edge of which there is 24 feet depth of water, and 
10 feet beyond this there is 30 feet depth, permitting the 
landing thereat of the largest vessels. This wharf has 
recently been lengthened 288 feet by 24 feet wide for the 
purpose of placing a fumigating apparatus on a car, to be 
rolled to point of most convenient use. 

Surmounting the shed is a cypress cistern, the bottom 
of which is 41 feet above the river surface, capable of 
holding 7,000 gallons of fluid. In this cistern is stored a 
solution of mercuric chloride, one part to 1,000 of water 


The heating chamber in use during the years © 
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by weight. Pipes lead from the cistern to the outer edge 
of the wharf, and at that point have rubber hose attach- 
ments of sufficient length to lead to all parts of a very 
large vessel. The hoses terminate in hard rubber roses, 
of 6 inches face. 

The fumigating apparatus, heretofore on a tug, but now 
proposed 10 be erected on rail cars on the wharf, consists 
of a reverberatory sulphur furnace, with 250 feet gaivan- 
ized iron conductors, 12 inches in diameter, and a steam 
fan. ‘The furnace, 24 inches wide, 48 high and 4o deep, 
is provided with four cast-iron pans, 30 inches long, 23 
wide and 4 deep, each pao having cver 14 cubic feet ca- 
pacity, or about 175 pounds sulphur. The pans are set 
on split brick, and are so placed that the current of air 
driven by the fan into the bottom passes over each pan of 
burning sulpour alternately, out through the top and 
along the conductors down into the holds of vessels. 

The process of disinfection of vessels consists in placing 
all baggage, “bedding, curtains, carpets, linen, etc., in 
fact all textile fabrics of vessel, crew, and passengers on 
the suspended clothes racks, which are then drawn into 
the cylinders by a windlass, and applying dry heat until 
the thermometers mark 185° Fahr., at which point moist 
beat is turned on, the temperature rapidly rises to 215 or 
220, and the gauges usually record a pressure of seven 
pounds to the square inch, at which point the blow-off 
valves open, preventing any danger of explosion. The 
contents of the chamber are kept at this temperature and 
pressvre for 30 minutes, the cylinders are then opened, 
and the goods turned over to their owners. The vessel 
in the meantime is washed down—cabins, forecastles, 
decks and holds—with the mercuric chloride solution, and 
fumigated by means of the furnace and fan. In the case 
of loaded vessels, washing the interior is omitted on ac- 
count of danger to cargo. The holds are, however, 
thoroughly fumigated, and by a special arrangement 
of ‘‘cargo wells,” the gas penetrates every inter- 
space of cargo. These wells are constructed at 
port of departure, and consist of a long wooden 
box about 2 feet across, and reach from the bottom to the 
top of holds, the cargo being stowed around them at load- 
ing point. The conductor from the sulphur furnace is 
led into the well, the hatches are tightly closed, and, 
under pressure, the fumes of sulphur arz driven into the 
vessel, the gas passing around every package envelope no 
matter how tightly packed, and chemical examination 
showed that in the case of sugar bags it penetrated to 
the depth of three fourths of aninch. The character of 
cargoes arriving at the station from infected ports is 
almost exclusively coffee and sugar, the former always, 
and the latter nearly always, in bags, neither offering 
obstacles to good and sufficient fumigation #7 sttm. 


A STEAMBOAT JOURNEY OVERLAND. 


UNDER the title of ‘‘ Struggles in Africa,” Johu Thor- 
burn has described, ia an interesting little pamphlet, the 
successful transportation overland of a small steamboat 
from near Potchestroom to Delagoa Bay on the east coast 
of Africa. 

The little vessel was of steel. 37 feet long and 8 feet 
6 inches beam, drawing 22 inches of water, with twin 
screw propellers of 6 horse-power. Mr. Thorburn had 
ordered her of Edwards & Symes, of London, to navigate 
the Upper Vaal River above Kimberly, but after spending 
three years’ time and £4,000 in endeavoring (o clear the 
river of obstructions and having three times transported 
his boat overland between Kimberly and Potchestroom, 
a distance of 200 miles. he gave up the attempt to navi- 
gate the Vaal and concluded to take the vessel across 
country to Delagoa Bay, a distance of 600 miles. He 
started with five men besides himself and son, with the 
boat on a large wagon and a smaller tent wagon contain- 
ing the boat’s engines and tools and provisions, etc., all 
drawn by 32 oxen, and reached his destination in four- 
teen months with a loss of 22 oxen and three men, of 
whom two deserted and one committed suicide. He 
passed through fire and water, through swamps where 
the wagons sank to the axles and had to be laboriously 
pried out and jacked along inch by inch, over two moun- 
tain ranges, one of them 7,000 feet high, where his large 
wagon was capsized and all the woodwork of the boat 
smashed, besides having one side stove in and a seam 
tipped open for six feet in length. He made mallets and 
pounded his boat into shape again and riveted the ruptured 
seam and finally, after building several bridges and making 
several miles of road, he had the satisfaction of seeing the 


‘*Tembe,” for that was her name, safely afloat on salt 
water. In all this he faithfully kept the Sabbath, and 
seemed much more disturbed by the sufferings of his oxen 
and the blisters on his son’s hands than by any of the 
difficulties he encountered. 

In fact, he seems to have rather enjoyed difficulties, for 
when he had finally accomplished his purpose, and *‘ w 
making lots of money” with his little steamer in Delagoa 
Bay, his prosperity became unenaurably monotonous and 
he sold out and started for the gold fields. It was, by 
the way, the report of these gold fields, which were to 
‘‘surprise the world,” which first led him to think of 
taking his steamboat tu the east coast, and, curiously 
enough, his own farm io the Transvaal, which he sold on 
leaving for £1,500, proved to be one of the richest dis- 
tricts, and wae resold a year later for £32,000. 

In his brief preface Mr. Thorburn modestly ascribes 
nis success to the fact ‘‘ that when an Englishman under- 
takes an enterprise, however difficult, he never retreats 
nor leaves it until he has accomplished his object.” 
While this statement may seem a little strong, we are not 
disposed to quarrel with it, as it serves to explain the 
other fact that Englishmen are excellent raw material out 
of which, in a generation or two, very good Americans 
can be made. 


EXPERIMENTS ON THE WIRE ROPE OF THE 
SUPERGA KAILWAY.* 


IN wire rope traction the rope itself is oaturally the 
most delicate and most important part, requiring to pos- 
sess the minimum of weight, great strength, ductility, 
hardness, flexibility and homogeneity, a high limit of 
elasticity, and perfect manufacture. The line up to the 
Superga, at Turin, is worked by a rope composed of six 
plies of eight steel wires each, or 48 wires in all. ‘The 
diameter of each wire is 0.078 inch, of each ply 0.315 
inch, and of the whole rope 0.985 inch, the weight being 
one pound per lineal foot. The subjoined tables show 
the results of sume tests of a 6 feet 6 inches length cut 
from this rope. 


1.—Sreaking-Weight of the Single Wires of One Ply. 


w t & be 
ave ¥ 
ox a. 
Wire Total auger a 
Number. | Load. ' 8 3 $ & Notas, 
| Faron 
Caeenaa 
Ibs. 
1 1,032 94-90 Broke at i a 0. from top. 
2 1,014 93 22 7 bottom. 
3 1,058 97-15 me bottom. 
4 1,023 04-04 = 25.6 in. trom bottom. 
5 2.000 er ‘e205 top. 
6 qc8 3-48 18.0 °° bottom. 
7 2,646 96.14 ‘ 12.0 " * 
8 t,c60 97-41 r 40 860° top. 


—-—. 


Wire No. 6 appears to have been in some way injured. 
Taking this, however, as the average, the total breaking 
weight of the rope (net sectional area = 0.225 square inch) 
would be 19.3 tons. *' 


Il.—Breaking Weight of Kemaining Five Plies, 


Equivalent Load 


Total Load. Reduced to Tons per 
Square Inch. 
=~ a Ibs. 
Ply NOn ain. sees shone 7.93! g! 08 
MR RC iets Se Aaa kek ree 92.77 
be 4. +527 97.93 
a ee ree 8,296 95-31 
* 6. 8.807 IOz.15 


IE aa, Sah ie of One Wire under Increasing Loads. 


(Reduced to initial leagth = 1,000 ) 


ae ELonGatTion. 
Load ia an 
Pounds. | 
ee Temporary. Permanent. | Total. 
220 1.55 bees x. 
264~ 1.86 as | Be 
* 2.18 0.01 3.19 
352 2.49 0.02 | 2.55 
306 | 2.83 0.04 2.87 
440 3.13 © o9 3 22 
528 3.83 0.16 3-99 
616 4-$2 0 40 4-93 
74 § 25 © 75 6.00 
742 | 5-95 1 25 7.20 
880 6.59 2 of | 8.60 
08 7-3 3.65 | 12.03 
£,c03 | Breaking point. 


ee 


ACCORDING to the London Builder the famous old 
tower on the Town Hall buildings, Moscow, Russia, will 
have to be pulled down as quickly as possible, as the 
foundations have suddenlv shown signs of giving way. 
Nothing has yet been settled as to the re-erection of the 
tower. 


* A paper by A. Galassi in // Politecnico, abstracted in Excerpt 
Miautes Of Proceedings of the Institution of Civil Engineers. 
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A PIER SHED AND PAVILION. 


Tue high value of land in New York City gives rise to 
many expedients for utilizing space that would elsewhere 
be left unoccupied, which are illustrated by the recent 
construction of a freight shed on Pier 26, East River, 
which was built one story high with a nearly flat roof de- 
signed to form the floor of a pavilion to afford a pleasant 
river resort. 

Figure 1 is a part plan of the roof trusses, which have 
lateral bracing, as shown, about every sixth panel. These 
panels have also vertical sway bracing A A in the walls. 

Figure 2 is a partial side elevation showing the wall 
framing. 

Figure 3 is an end elevation showing, at the right, the 
framing at the shore end, and at the left, that at the river 
end of the pier. 

Figure 4 is a half elevation of an intermediate roof truss 
and column. 

The building has a plank roof and corrugated iron 
sheathing. 

This shed and pavilion was built by the Pencoyd 
Bridge and Construction Company, of Pencoyd, Pa., for 
the contractors, R. P. & J. H. Staats, New York City. 


— 


COMPARATIVE TESTS OF AN ELECTRIC 
MOTOR AND A STEAM LOCOMOIIVE.* 


IN February, 1889, Lincoln Moss, C. E., was detailed 
from the Chief Engineer’s Department of the Manhattan 
(Flevated) Railway in New York City, by the General 
Manager, Col. F. K. Hain, to conduct tests to determine 
the efficiency of an experimental ‘‘ direct ” electric system 
of motive power as compared with the present steam 
locomotive performance. 

The section of road chosen for the experiment was 1.76 
miles long, from Twelfth to Fifty-first Street on the 
Ninth Aveoue line. This section is on the oldest and 
lightest of the four lines operated by the Manhattan Rail- 
way Company; the traffic is comparatively light, as is 
also the rolling stock; the cars weigh 12 tons each, 
empty, and the locomotives 16 to Ig tons, in working 
order. The track was in good condition, but was not up 
to the present standard, as the replacing of the old 50- 
pound rails and §-inch ties with the standard go-pound 
rails and 6 by 8-inch ties would have interfered with the 
electrical conductors. 

The trial trains were made up of empty cars of the new 
standard type, which weigh 29,500 pounds each, empty; 
at first two were pulled, then three, and finally four ; 


* From a paper by Lincola Moss, read at the Cresson, Pa., meet- 
ing of the American Soeicty of Civil Engineers. 
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these four empty cars weighed a trifle less than the four- 
car trains, loaded, which are run on this hne in regular 
service, 

After the experiments with the electric system were 
concluded, a steam locomotive was detailed from regular 
service to pull the same train over the same section and 
under the same conditions, as far as possible, to deter- 
mine the relative efficiency. 

There were four generating dynamos, nominally 50 
horse-power each; they could be worked in parallel or in 
series by means of a switch. 


The current was conveyed from the dynamos to the 


railway structure conductors ty two insulated copper 
cables strung on poles; at the structure the cables were 
divided to connect with the three positive conductors on 
the east, center and west tracks. 

The positive conductors were of very fine copper, 
3-inch round rods, bolted to the wooden guard timbers 
by insulated clamps. ; 

_The negative conductors were made up of the east line 
rails of each track; they were connected by ordinary angle 
splice bars and bolts, and also were connected electrically 
by copper wires at each joint, riveted in the flanges. 

The positive conductors of the east and west tracks 
were cross connected at intervals of about 200 feet. 

‘The circuit was closed through the motor on the track 
by a device which had copper leaved brushes which slid 
over the positive conductors, and the current after passing 
through the motor dynamo and its connections was re- 
turned through the driving wheels into the rails, passing 
thence back to the generating dvnamos. Another copper 
brush was provided on the opposite side of the motor to 
bridge gaps in the positive conductors on the switches 

The four driving wheels of the motor were 48 inches 
diameter, 6 feet between centers, and coupled to obtain 
the maximum tractive force; on the rear axle were two 
carefully cut steel gears, driven by two steel pinions 
keyed on the shaft ot the dynamo; on this shaft were the 
armature and commutator revolving between the field 
magnets; the brushes were movable and could be 
reversed to change the direction of rotation, but not when 
under headway. The exact weight of the motor was un- 
known; it was known to be 10 tons, and probably 
weighed more. ‘The motor dynamo was said to possess 
120 horse-power. 

The train consisted of four empty cars, weighing 29,500 
pounds each, as before described. This train weighed 
somewhat less than a fairly loaded four-car train, such as 
is run on this line during the busy hours of the day, and 
the test was an attempt to imitate the run of such a train, 
stopping at all the stations on the way. In the absence 
of any other brake aside from the motor brake, all the car 
brakes were manned to make the stops quickly. 

The average power generated was 176.8 horse-power, 
while the amount recovered on the track was 26.7, making 
the average efficiency .151 and the average loss 84,% per 
cent. 
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The net horse-power was calculated by formula. 


Pull of Motor in Ibs. by Velocity of Train, Feet per min. 
33,000 


== Net Horse-power. 


The power expended by the prime mover never went 
back to zero, even when the train and motor were stand- 
ing at a station, at which time there was a constant 
average expenditure of 43 horse-power. Of this about 
two horse-power is lost in the engine itself, and the 
rest is consumed in friction, ‘ocal currents, current 
waste, resistance and leakage. This shows nearly 24 per 
cent. of the total average expenditure. 

The greatest power of the engine was exerted when the 
train was being started. Tor this reason it was claimed 
at one time that better running time could be made with 
electric motors than with steam locomotives, which exert 
the least horse-power in starting, although the steam is ad- 
mitted to the cylinders at nearly full stroke. The fallacy 
of this belief becomes app:rent by referring to some of 
the diagrams accompanving the paper. The net horse- 
power actually exerted upon the train is least when the 
train is being started. the dynamometer shows a low 
initial pull, with a characteristic falling back, and the 
speed line invariably shows a hollow curve of acceleration 
in place of the full curve which would indicate a rapid ac- 
celeration of speed. and a correspondingly great exertion 
of power against the resistance ot thetrain. From a con- 
sideration of these facts, we may inquire, where was the 
great loss in starting, notably at Thirtieth Street station, 
where the driving eagine indicated 395 horse-power, 
while at the same time, but 7 6 horse-power was being 
exerted to pull the train, showing less than 2 per cent. of 
the power of the engine transmitted to the train at that 
instant ? The chief losses are due to several facts in the 
operation of electric motors. 

Firs!.—The general economy and efficiency are great- 
est when a certain ratio of speed exists between the gen- 
erator and the motor armatures. Usually this ratio is as 
2:1, the motor armature revolving but half as rapidly as 
the generator’s armature. ‘lhis is principally due to the 
necessity of keeping the counter electro-motive force, or 
the current set up by the motor itself from being driven, 
at a certain intensity. Of course, as the motor is simply 
a dynamo reversed in direction, any revolution given to 
its armature, whether by a current from another dynamo 
or by power applied to it by a belt, will generate a new or 
counter current, opposed to the original driving power. 
When the motor is just beginning to move, this counter 
current is small and increases as the armature revolves 
faster. The effect of the increase of this counter electro- 
motive force is to diminish both the volts and the am. 
peres, as well as the current waste, which is greatest when 
the motor armature is just beginning to move. ‘Ihe 


counter current could be increased till it equaled the driv- 
The golden mean can only be obtained in a 
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motor running at a fixed speed, with relation to the gen- 
erator. 

Second.—The economy is greatest, other things being 
equa], when the load is lightest. 

Third.—When a motor is being started, there is no 
counter current, and it is necessary to increase the re- 
sistance by rheostats, shunts, or resistance coils, or by 
varying the strength of the field, and these methods in- 
crease the current waste in accordance with Joule’s law of 
current waste (C* x A = current waste) ‘‘C” being the 
current in amperes, and ‘*‘R” being the resistance in 
ohms. Ina system where a stationary motor is to be 
driven at a constant speed under an unchanging load, 
it is possible to adjust the various relations of size, speed, 
counter electro-motive force, etc., so as to reclaim a very 
good proportion of the force generated in the prime mover. 
As much as 60 or 70 per cent. has been claimed in such 
instances, but in an electric locomotive, the conditions 
are the very worst for cconomica! results, by reason of the 
everchanging speeds and loads, and the complication of 
conditions; and the heavier the load to be handled and the 
greater the speed demanded, the more difficult and com- 
plicated the problem becomes. The most safe and reli- 
able method of regulation is doubtless the rheostat or 
resistance coil. Some have used shifting commutator 
brusbes; others have used shunts to vary the strength of 
the magnetic field, and in the case before us various de- 
vices were used experimentally, and the best and most 
reliable only were adopted. 

Devices that would answer for a to horse-power electric 
street car at ordinary speeds would not answer the pur- 
pose on a 120 horse-power motor handling far greater 
leads with much larger variation in speeds. One effect 
of introducing a resistance into the circuit is to increase 
tke horse. power, the formula for which is: 


EXC _ volts X ampéres 


746 746 
The volts measuring the pressure, and the ampéres the 
current, the current being supplied by the generators at 
nearly constant pressure or voltage, it becomes necessary 
to increase the power in starting, either by increasing E 
or C. itis also necessary to use a resistance to prevent 
burning out of the commutators and connections. At 
the instant of starting, much current is being used, a 
great deal of heat is developed by current waste and 
resistance, and as the counter current is practically o, it 
is imperative, both for economy and safety, to increase 
the power by increasing the pressure (E) instead of the 
current (C), which is done according to Ohm’s law, by 
introducing a resistance into the circuit. 

The action ot an electric motor bears some resemblance 
to that of a steam locomotive. In the latter, in starting, 
the distribution of the steam is the most wasteful, and the 
average pressure on the pistons is the greatest, when 
‘* notched up” so as to expand the steam more econom- 
ically, the economy is very much improved, and the aver- 
age pressure falls comparatively low, but, although low, 
it is applied so much more rapidly that a greater horse- 
power is developed. So in an electric locomotive, the 
electrical pressure is greatest when starting, because of 


= horse-power. 


the ‘‘resistance’’ introduced, and the current used is 


greatest, owing to the absence of counter electro-motive 


force; but as the speed increases and the resistance is cut . 


out and the counter current increases, the electrical press- 
ure becomes less, and also the current used, for it is 


evident that if the speed of the motor was increased | 
enough the new or counter current generated by the 


driven motor acting as a generator would equal the cur- 
rent derived from the generating dynamo, and no work 
would be done by the motor; so that when the motor is 
working rapidly, and the impulses are of low pressure and 
quantity, the etficiency is the greatest, although it seems 
like a strange kind of efficiency which depends upon the 
development of an opposing force. 

Of course the heavier the load, or the steeper the grade 
to ascend, the greater is the ‘‘resistance” required in 
order to increase the horse-power, and as the speed of 
ascent on a grade is below the normal, the counter current 
is small and the current waste is greater, as more current 
is used, so that we might expect to find at Thirtieth 
Street, which is at the foot of the 14%; per cent. grade, 
the greatest waste of power and the least efficiency. On 
this occasion the rear end of the train was on the down 
grade. When the current was switched into the dynamo 
to start the train, the resistance was immediately felt at 
the power station, the dynamos and driving engine slack- 
ened their speed about 10 per cent. 

At first, in these experiments a current of low potential 
was used, but as the loads were increased and the usual 
stops and starts made with the load, it became necessary 
to increase the power. ‘This was done by increasing the 
speed of the engine from 80 to Ivo revolutions per min- 
ute, the effect of which was to increase the potential by 
revolving the dynamo armatures faster. While the cur- 
rent used was not deadly, it was strong enough to knock 
a man off his feet, and as it was exposed not only in the 
conductors but also in the wheels, side-rods and other me- 
chanism about the motor, in practice, it would bave been 
imperative to use a pressure in the neighborhood of that 
prescribed by the London Boare of Irade, 300 volts. 

To obtain a given horse-power by a low potential cur- 
rent would mean the use of more current and larger con- 
ductors for the horse-power. If we reduce the’ volts, the 
ampéres must be increased, and the ampéres are the cur- 


rent divided by the resistance or C = som We should 


also recollect that the current waste is equal to the square 


of the current multiplied by the resistance, or C? & R, so 
that the economy of high tension currents is apparent, a 
point well understood by electric light companies. Of 
course the higher the E M F the better must the insula- 
tion be, just as high pressure engines and boilers require 
better construction. Had the voltage been kept at the 
original low E M F, the economy would not have been as 
good as that reached. 

High speed of armature is an important requisite, and 
as yet no means have been found practical to apply the 
motor armature to the driving axle direct. Direct action 
and elimination of gearing and intermediate contrivances 
is the best for all engines, whether stationary, locomotive 
or marine, and the electric motor was undoubtedly at a 
disadvantage in being compelled to use gearing to reduce 
the speed; especially should we expect quite a loss in 
friction, because the pitch lines of the gear wheels and 
pinions were constantly varying as the axles moved up or 
down in the pedestals. This motor originally was built 


.with V friction gearing, which was found to be unrelia- 


ble and useless owing to the oscillations. The loss due 
to varying counter current and current waste is cf course 
common to all electric motors, from whatever source the 
current is derived. Some inventions have been made to 
obviate this great source of waste, by keeping a constant 
rate of armature speed and using variable intermediate 
gearing, and Gther inventions have been made with this 
purpose in view; but spur gearing remains still the stand- 
ard. ‘Ihe objectionable use of resistance is done away 
with on storage battery motors by grouping the cells 
which represent about two horse-power each, into series, 
so that the operator may switch only one set or all into 
the circuit, and thus obtain a current of variable intensity 
aod pressure. If but one motor on a direct system circuit 
was in use, it would be possible to apply the same 
priociple to the direct system, but in practice there would 
be a number of motors on a section at once. Some would 
be just starting and calling for much current aod high po- 
tential; others might be in full speed and calling for a 
current of lower pressure and quantity, so that it would 
be impossible to suit all the varying conditions at once. 
A great many trials were made under varying conditions, 
and one interesting fact among others developed, is, that 
the economy with light trains at higher speeds becomes 
poorer, apparently contrary to the general principle that 
the economy of stationary electric motors increases with 
the speed and the reduction of the load, and many be- 
lieved that a better showing would be made with such 
tests. It is true that tests made with light trains of two 
orthree empty cars run at a high speed, but making no 
stops, showed much better results, but such conditions 
are not at all practical in operating elevated or other rail- 
ways. It is true that a lightly loaded stationary motor, 
running at a nearly constant high rate of speed, will show 
maximum economy, but 1n the case before us, where the 
motor was changing its speed continually, and stopping 
and starting, the rule will not apply. 

It being evident that the electric motor had not suf- 
ficient power to handle an average train under working 
conditions, and that the generating machinery was not 
powerful enough, it was considered advisable, in order to 
secure an accurate comparison with a steam locomotive, 
to detail one to pull the same train ot cars over the same 
track, using hand brakes and reducing the running time 
to that of the electric motor. A number of tests were 
made on two occasions, some at slow speed, some on 
schedule time, and one run was made to ascertain the 
best performance of the engine, which, incidentally, pro- 
pelled the train at an average net speed of 1624 iniles an 
hour, making all the stops. 

The locomotive, No. 67, was by no means the best on 
the line, and was not in the best condition, as it had a 
few days before been equipped with new brasses all 
around, ard newly planed valve faces, all of which require 
plenty of time and oil to bring their services to a good fit 
and polish. 

The cylinders were 11-inch bore by 14-inch stroke. 
‘The four drivers were 363{ inches diameter. The con- 
centrated working weight on drivers was 23,900 pounds. 
The total working weight was 37,900 pounds. The 
maximum boiler pressure was 140 pounds per square 
inch. 

The same corps of observers made the test, using the 
same instruments and methods. 

The average indicated horse-power was 25.92; the av- 
erage net horse-power was 21.95, making the efficiency of 
the prime niover .85. 

‘The net speed and net horse-power are both lower than 
in the electric motor test, as the speed was three-tenths of 
a mile per hour less. 

In order to arrive at a conclusion respecting the rela- 
tive economy of the two systems of motive power, the 
writer assumes the most tangible measure to be the cost 
of producing one net horse-power at the draw bar. Under 
actual working conditions the locomotives develop on the 
average one indicated horse-power per hour with 6 
pounds of good broken anthracite coal, which costs about 
$4.20 per long ton on board the engines of this line. In 
a short time this expense will be largely reduced by the 
new coaling plant at the Harlem River. This coal is 
very good, averages a pound per lump, and generates 7 
pounds of steam per pound of coal, in the average locomo- 
tive boiler. The city charge for croton water is $1 per 
1,000 cubic feet. 

The machinery used in the electric plant was of an 
economical type, but could have been better still by in- 
vesting more money in the plant. Assuming that the 
engine was compounded and used high pressure steam, 


and assuming that the plant could have been located on 
the water front so as to obtain condensing water, and 
assuming that an inferior coal was burned, a high average 
figure would be the development of one indicated horse- 
power per hour with three pounds of coaJl. Assuming 
that the inferior small coal would cost, after unloading, 
trimming, storing, rehandling and delivering at furnaces, 
$3.30 per long ton, and assuming an hourly consumption 
of steam of 20 pounds per horse power, with an efficiency 
of .15 from the prive mover, the cost of one net horse- 
power by electricity would be: 


I. H.-P. 
Let x = N. H.-P. = indicated horse-power required to 


produce one net horse-power at 
the draw. bar of motor ; 
@ = pounds of coal burned per indicated horse-power 
hour ; 
‘* 6 = pounds of water evaporated per pound of coal 
burned ; 
¢ = total cost of coal per pound at the furnace ; 
d@ = cost of water per pound : 


then «ac = cost of coal, and x a4d= cost of water, 
which are, respectively, § .03 and§ .001, making the total 
cost per net horse-power hour 3;4 cents. In the case of 
the locomotive (x ac = § .012) + (x a56d = 8 .00o1), = 
total cost per net horse-power hour, 144, cents. 

The ratio of cost by locomotive to electric motor is 
1:25. 

This is entirely exclusive of extra force at generating 
stations and additional repairs, and there could be no re- 
duction in the working force on board the motors, whether 
steam or electric. 

The foregoing estimate can only hold good with refer- 
ence to the electric motor at a speed of 9,4, miles per 
hour, for beyond that the ratio of indicated to net borse- 
power rapidly increases. Carrying out the curve of 
apparent increase of indicated horse-power per ton of 
train from 12 to 15 miles per hour, it seems very fair to 
assume an expenditure of nine indicated horse-power per 
ton of train at that speed, which would bring the ratio of 
cost up to 1:4.7—by applying the previous method. 

The question may be asked, what would have been the 
efficiency, if, instead of one train being run on the trial 
section, a number of trains had been run? The line re- 
sistance and other demands for power when no train was 
being moved would probably have remained the same, 
namely, 43 horse-power ; this constant loss would have 
been divided among, at most, four trains on this section, 
which would reduce the average horse-power per train, at 
the low speed of 9.4 miles per hour, to 162.5 horse: power, 
while the net horse-power required would remain 26.7 
giving an efficiency of 16,4, per cent., but, on the other 
hand, the evidence goes to show that if the speed was 
brought up to the regular average of 15 net miles per 
hour, the efficiency would have shrunk toabout 8 or g per 
cent., and this would again be reduced by lowering the 
potential of the current to a safe limit. 

A conservative estimate, based on these facts, would be 
that the cost of direct elec:ric propulsion would be four 
times that of steam locomotion. 


ALGA GROWTH IN RESERVOIRS. 


IN the course of a paper on alge growth in reservoirs, 
recently presented to the New England Water-Works 
Association, F. F. Foibes, Superintendent of the Brook- 
line, Mass., Water-Wcrks, stated that about five years 
ago Brookline built a high service system, and the water 
for this was stored in an iron tank 50 feet in diameter and 
30 feet high. 

The same growth appeared here which had caused so 
much trouble in the low service reservoir, although no 
water from the reservoir was pumped intothe tank. The 
frequent change of water, which was unavoidable in a 
tank of such smull capacity, increased the growth, and it 
was even worse than in the low service reservoir. Three 
years ago the tank was roofed over, excluding all sun- 
light, since which time no green algz has been found, 
and the water has been free from taste and smell. 

There is a class of plants, however, which thrive as 
well in complete darkness as in sunlight; but such plants 
are not able to make their own food, and are wholly de- 
pendent on food made by other plants. Water which 
contains vegetable solutions in sufficient quantities with 
certain organic matter, might develop a very extensive 
growth in total darkness. 

In the Brookline filtering gallery and high service tank 
there is a slight growth of crenothrex, a plant of this 
kind, but in too small amount to do injury; and itis very 
doubtful whether waters which contain no more 
vegetable matter in solution than those furnished by New- 
ton, Waltham, Hyde Park and Brooklire will ever be 
troubled by plants of this kind. 

Where it is necessary to store ground water, it should 
be in covered reservoirs or tanks, and in planning new 
works where water is obtained from such sources this 
feature should receive prominence. 
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NEW ENGLAND WATER-WORKS ASSOCIA- 
TION SKETCHES. 
No. XIV. 
(Continued from page 85.) 
-STAND-PIPE CONNECTION AT MARBLEHEAD WATER- 
WORKS. 
THE accompanying illustration, showing details of the 


stand-pipe connection at the Marblehead, Mass., Water- © 


works, was contributed to the Portland convention of the 
New England Water-works Association by F. L. Fuller, 
C. E., of Boston, Mass. 

Two sections and a plan are given, explaining all the 
main features of the arrangement. The supply-main to 
the stand-pipe enters the latter through the bottom. 
There is a free flow of water from the stand-pipe through 
the check valve N, shown in the plan, and by partially 
closing the gate M an increased pressure can be obtained 
through the town while pumping. 


SPECIFICATIONS FOR CAST-IRON COATED 
WATER-PIPE. 


In the course of a discussion on water-pipe tests and 
standard sizes of pipe at the Chicago meeting of the 
American Water-Works Association, Thomas W. Yard- 
ley, on request, submitted the set of specifications for 
cast-iron coated water-pipe given below, and first pre- 
sented to the American Institute of Mining Engineers at 
the Washington meeting in February, 1890. 

Mr. Yardley briefly explained that in many years ex- 
perience as a maker and purchaser of cast-iron coated 
pipe he never met with any standard form of specifica- 
tions for such. Each water-works company employing a 
hydraulic engineer has, under his direction, prepared 
complete specifications for the particular conditions re- 
quired, but one cannot find that any two are alike, and 
each foundry, in bidding for the supply of such pipe, 
makes the price to cover the conditions required. The 
specifications given, he thought, would be found useful 
to water-works companies and others requiring pipe of 
this kind, the conditions being all reasonable and capable 
of being carried out by makers without additional cost 
and with advantage to purchaser. 

Section 1 gives the kind of pipe, with its general char- 
acteristics. 

Section 2 specifies that neutral pig iron shall be used, 
since such iron possesses the strength required and is uni- 
form in shrinkage. 

Section 5, requiring makers to give the brands of pig 
iron used in the cupola, is intended to guard against the 
use of cinder iron. The characteristics of the ores used 
in blast furnaces give to each its reputation, and the fur- 
naces using cinder are all well known. 

Section 7, providing that the shell of each pipe shall be 
measured for thickness throughout its entire length, en- 
ables the inspector to determine whether there are thin 
places near the middle of the pipe, where such im- 
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perfections are most likely to occur. An inex- 
pensive instrument adapted to such measurement has 
been devised. 

Section 8 provides for a test bar, from which to deter- 
mine the transverse strength of the iron. This bar is 
convenient in form, can be made with very little cost to 
the maker, and will give the most satisfactory test of the 
strength of the iron under the conditions to which the pipe 
will be subjected in service. 

Section 11, requiring that all pipe shall be stripped im- 
mediately, if taken from the pit before cooling, is very 
important. for the reason that when pipe is taken from 
the pit hot a deposit of loam is frequently left in spots 
on the outside, and wherever this occurs the cooling is 
irregular and the shrinking strains are unequal. The 


weakness thus produced may not show under the subse-. 


quent hydraulic test, but may be deve'oped after the pipe 
has been subjected to rough treatment in railroad and 
other transportation into the trenches. 

SPECIFICATIONS FOR CAST-IRON COATED WATER PIPE. 


SECTION 1. The pipe shal! be of the usual kind known 
as ‘‘ Hub and Spigot; each pipe shall be twelve (12) feet 
in length from the bottom of the hub to the end of the 
spigot; the form and dimensions of hub and spigot ends 
shall be as marked on and shown by drawings to be fur- 
nished or approved by purchaser. 

Sec. 2. The metal shall be of the best quality for the 
purpose, made from what is commercially known as 
‘* Neutral” pig iron, which shall have been made from 
iron ores without the admixture of cinder, and when cast 
into pipe the metal shall be tough, and of such density 
and texture as will permit its being easily cut and drilled 
by hand. 

Sec. 3. Each pipe shall have cast on the exterior sur- 
face of hub........ in raised Roman letters, one and one- 
half (1%) inches long, and shall be further marked in 
like manner with letters and figures tu designate the 


maker of the pipe and the year; also serial numbers shall 


be cast on each pipe, commencing with a number to be 
designated by the purchaser. 

SEc. 4. The pipe shall be cast in dry sand molds, or 
flasks, placed vertically, and shall be of the several di- 
ameters named in the contract. The shell shall be of 
uniform thickness of metal, smooth and sound, without 
cold-shuts, lumps. swells, scales, blisters, sand holes, or 
other imperfections; truly cylindrical: of full diameters; 
and with interior and exterior surfaces concentric. 

SEc. 5. Chemical analysis of the iron used shall be 
given whenever asked for, and a written daily report shall 
be furnished to the inspector, giving the brands of pig 
iron used in each day’s melting. 

SEC. 6. Each ladte of iron from which the pipes are 
poured shall be designated by a consecutive number, be- 
ginning with each day’s work. A daily record of pipes 
cast shal] be kept and furnished to the inspector, and must 
record the number of the ladle from which each pipe was 
poured, as well as the number on the pipe. 

Src. 7. The shell shall be of uniform thickness 
throughout its entire length. Should the inspector find 
in any one place a variation in thickness of more than ten 
(10) per cent. less than that specified in the contract, such 
pipe shall be rejected. 

Src, 8. From each ladle of melted iron there shall be 
cast one test bar, not less than twenty-six (26) inches 
long, two (2) inches wide, and one (1) inch thick. This 
bar shall be tested for transverse strength when loaded in 
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the center, twenty-four (24) inches between supports 
(narrow sides vertical), and shall carry a center breaking- 
load of not less than two thousand (2,000) pounds, and 
show a deflection of not less than 34, inches before break- 
ing. This bar shall be cast as near as possible to the 
specified dimensions without finishing up; but correction 
shall be made for variation of width and thickness; and 
the corrected result must conform to the above require- 
ments. 

Sec. g. If any test bar shows a breaking strain or de- 
flection less than the above requirements,.all pipe made 
from the corresponding iron shall] be rejected. 

Src. 10. The maker shall furnish to the inspector io 
charge two wrought iron rings (male and female tem- 
plates), the one showing the outside diameter of the 
spigot end, and the other the inside diameter of the hub 
end of each size of pipe; and the said pipe shall conform 
in diameters to the respective templates. 

Sec. 11. The pipe shall be thoroughly cleaned, both 
inside and outside, without the use of acid or other liquid. 
If the pipe is stripped while above a dark blue heat, all 
sand must be removed from the outside immediately. 

SEC. 12. When the pipe is so cleaned, it shall be heated 
to 300° Fahr., and immersed in a bath of coal pitch var- 
nish of an equal temperature. When the pipe is removed 
from the beth this coating shall fume freely, and set per- 
fectly hard within one hour from the time of removal. No 
pipe shall be tested by hydrostatic pressure until the var- 
nish has become hard. 

Sec. 13. When coated the pipe shall be subjected to a 
test by hydrostatic pressure of not less than four hundred 
and fifty (450) pounds per square inch for 6-inch and 8- 
inch ; four hundred (400) pounds for 10-inch and 12-inch ; 
three hundred and fifty (350) pounds for 16-inch and 20- 
inch; three hundred (300) pounds for 24-inch and 30-inch, 
and two hundred and fifty (250) pounds for all 36-inch 
diameter and upwards; and while under such pressure 
the pipe shall be subjected to an additional test by a 
series of smart blows at various points throughout its 
entire length with a three (3) pound hammer, attached to 
a handle sixteen (16) inches long. If any failure is shown 
in the pipe during this test it shall be rejected. 

Sec, 14. ‘he weight of each pipe must correspond as 
nearly as possible to the standard named. Any pipe 
which may tall short over five (5) per cent. of the standard 
weight shall be rejected, and no weight shall be allowed 
or paid for any pipe that shall exceed two (2) per cent. of 
the standard weight. These requirements shall be de- 
termined by the weight of each pipe separately. 

Sec. 15. Allspecial castings, such as ‘‘ Ell's,” ‘* Tee’s,” 
‘Y's bends, crosses, etc.. shall be made from the 
same mixture of pig-iron as has been approved for pipe. 
and all such castings shall be submitted to the same care 
in cleaning and heating, and the bath shall be used under 
the same conditions as for straight ptpe. 

Sec. 16. All appliances necessary for the inspector to 
carry out the requirements of these specifications shall be 
furnished by the maker free of cost to the purchaser. 


POWER FROM HOT WATER. 


RESPECTING the power, which can be stored up ina 
boiler charged with steam and water at high tempera- 
tures, the London E£ngincer some time ago published the 
following calculations in ao article on the Nordenfeldt 
submarine boat : 

If the pressure in a boiler is lowered the temperature 
falls, and part of the sensible heat of the water becomes 
converted into latent heat by evaporation. The two 
boilers of the Nordenfeldt boat contain about 27 tons of 
water. The pressure of .the steam is, say, 160 pounds 
above the atmosphere, or 175 pounds absolute. The 
corresponding temperature is 37£° Fahr. ‘The engines 
will work well with steam of 65 pounds absolute pressure, 
having a temperature of 298 degrees. In falling from one 
of the temperatures to the other each pound of water gives 
out 371 — 298 = 73 heat units. There are 60,480 
pounds of water and 60,480 X 73 = 4.415,040 heat units. 
Each pound of steam at 65 pounds pressure will repre- 
sent 904 units, so that the water will be able to supply 


4415040 = 4883 pounds, nearly, of steam of 65 pounds 
904 
pressure after the ship has been submerged. Assuming 


that the engines use 20 pounds of steam per horse-power, 
883 


per hour, we have . = 244 horse-power per hour. 


Tux Paris Annales des Ponts et Chaussées for February 
contains a description of the seaports of Holland, includ- 
ing the construction, equipment, etc., of docks, sea walls, 
canal bridges, etc., which are elaborately illustrated. The 
March number contains an article on filtering, in which, 
after consideration and analysis of conditions, the author 
deduces mathematical formula which he considers ex- 
planatory of many phenomena and consistent with numer- 
ous practical and experimental observations that he 
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ROPES AND HITCHES. 


RULEs for the strength of ropes, definitions of riggers’ 
terms and cuts of simple hitches, were published in 
article No. I.I. of this series, page 61, Vol XIX. In con- 
tinuation of the subject the following description is given 
of other simple hitches useful for bridge and roof erec- 
tion and ordinary field work. 

The illustrations are made from drawings of small 
models that were mounted on cards, furnished by a rigger 
and bridge erector. 

Figure 17 is a sheep-shank, used to shorten a rope, and 
can be used where neither end is free. 

Figures 18 and Igare both shortening hitches, which can 
be used only when one end of the rope is free. They will 
not become undone when the strain is relieved, as a sheep- 
shank may. 

A short bar or toggle (T, Fig. 20, 21, 22 and 23) is 
sometimes used in making hitches that must be vety 
quickly undone. 

Figure 20 is a shortening hitch to take up unused rope, 
and is made to pull out when T and T are removed. 

Figure 21 is a boat knot, and is used when weights are 
to be carried from T. By raising the weight slightly T is 
loosened and may be removed and the knot then falls to 
Pieces. 

Figure 22 is a sheet bend, and is a valuable hitch for 
joining two ropes. Itis perfectly secure, can not jam, is 
easily made and is undone by removing T. Care must be 
taken that ‘I’ does not fall out accidentally through any 
intermission of strain in the rope. | 

Figure 23 is a larks-head, principally used for mooring 
boats. The free end must be stopped. and there is 
danger of the toggle falling out if not specially secured. 

Figure 24 is another form of larks-head that makes a 
secure hitch and cannot jam, but is rather difficult to tie. 

Figure 25 is another form of larks-head. In the finished 
hitch the bight B must be drawn close. This hitch cannot 
come loose, and is likely to jam very tightly at B. 

Figure 26 shows how this hitch is commenced. The 
bight B being first made and the free end crossed through 
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it, carried one round turn about the ring R and brought 
back across the standing part at A, thus forming one-half the 
hitch ; second half is similarly made alongside in reverse 
order. 

Figure 27 is a dog-shank, used for joining two pieces of 
chain, etc. 

Figure 28 is a jury-mast hitch, often used at derrick 
heads, where it affords secure hitches for several guys with- 
out bulky knots. 

Figure 29 is a bowline hitch. 

Figure 30 shows bow to commence it. This is one of 
the most valuable hitches, and is very generally used; it 
is perfectly secure, cannot jam, and is quickly made and 
unmade. 


BUILDING IN EARTHQUAKE COUNTRIES. 

In concluding a paper on the above subject, read a 
short time ago before the British Institution of Civil En- 
gineers, the author, John Milne, says that to mitigate the 
effects of earthquakes it is essential to select a building 
site where it is known that the ground suffers but slight 
motion. This is generally hard, high ground. Soft 
ground, slopes, and scarps should be avoided. 

Having obtained a site, one of two general systems of 
construction can be followed—namely, either to give so 
much rigidity to a structure that it may be likened (o a 
steel box; or to erect a light building which has so much 
flexibility that it may be compared to a wicker basket. 
Both these structures should be light, especially their 
upper parts. 

Buildings of the former class which, from the materials 
entering into their structure, are unquestionably heavy, 
include ordinary structures of stone or brick (by pre‘er- 
ence hollow bricks). These should rise from a deep 
foundation, have a free basement, walls of unusual thick- 
ness, and be well bonded and tied together. The roofs 
should be light. In this case the strength of the building 
more than outweighs the ill effects due to its weight. 
Such buildings are durable, and relatively safe against 
fire. They are suitable for all climates; but they are, in 
respect to all other buildings, exceedingly expensive. For 
this latter reason, this type of structure can only be em- 
ployed for buildings of importance. 

Light buildings, which have sufficient strength and 
flexibility to overcome effects due to their own inertia 


when shaken by an earthquake, include nearly ell well- 
constructed structures of wood or iron. ‘lhe former, 
however, are neither durable, safe against fire, nor imper- 
vious to heat and cold; but these objections may be prac- 
tically overcome, and wooden buildings are cheap. _Iron 
buildings are relatively expensive, and, without special 
arrangements, they are too hot in summer and too cold in 
winter. 

A type of building which offers the same advantages as 
a brick or stone structure against the danger of fire, and 
in being suitable to resist changes of temperature, and 
whicb is also much cheaper, and at the samc time safe 
against all ordinary earthquakes, is the barrack system so 
strongly recommended in Italy. The framiug may be of 
wood or iron, while the filling-in which forms the walls, 
which ought to be as light as possible, may consist of hol- 
low bricks or a concrete of light material. For this latter 
purpose, in Japan. a concrete might be made of the pumi- 
ceous light scoria, of which there is an abundance. Mr. 
Milne also calls attention to the possible employment of 
cylindrically-formed or drain.pipe shaped bricks, such 
forms being stronger than bricks of the ordinary rectangu- 
lar section. 

In all these buildings, whether they be of masonry. 
iron, wood, or built according to the barrack system, the 
roofs must be light, openings must be in proper positions, 
walls must be of moderate height. Ordinary structures of 
brick or stone are usually bad, while timber structures 
with a masonry front are worse. To resist earthquake 
motion, lightness and strength are essential, and, if pos- 
sible, a certain elasticity. Weight, unless it is accom- 
panied by great strength, is a quality to be avoided. 

For buildings of importance, Mr. Milne suggests the 
use of brick. Let the buildings be placed in good situa- 
tions, the brickwork well bonded aod unusually thick, 
and let them rise from deep foundations. Roofs should 
be light. For ordinary buildings, unless the barrack 
system be adupted, Mr. Milne suggests that, for a coun- 
try like Japan, frame buildings should continue to be 
used. Lo improve them, they require more diagonay 
bracing, lighter roofs, and some protecting covering 
against nre. 

Mr. Henry Dyer’s opinion, that Japanese structures are 
exceedingly ill adapted to resist earthquake motion, is one 
with which Mr. Milne does not concur. In 1880 and 
1887 ordinary Japanese buildings resisted earthquake mo- 
tion much better than ordinary European-built bungalows 
and framed structures witha stone or brick facing. The 
Japanese buildings which suffer most are the fire-proof 
stores which Mr. Dyer remarks, generally withstand earth- 
quakes. Mr. Dyer states that substantially built buildings 
of the Imperial College of Engineering in Tokio have suf- 
fered but little. Cracks, however, have been found; and at 
the time of earthquakes these have been observed to open or 
shut, and occasionally to extend in length. Mr. Dyer's 
opinion is that the cracks, which chiefly occur in the dor- 
mitory and museum at the College of Engineering, were 
not formed by earthquakes, but by bad foundations. If 
the foundations had been better, possibly the cracks 
might not have occurred ; but that does not alter Mr. 
Milne’s opinion, which is that they were caused by earth- 
quake movements acting upon the weaker parts of the 
buildings. On the 15th of February, 1887, the author’s 
own house, which may be included in the buildings 
referred to by Mr Dyer, was cracked from top to bottom 
by an earthquake, and many stones forming the corners 
were displaced & inch. The building is of brick, with a 
stone foundation, stones at the angles, and an internal 
wooden frame. Atthe workshops at Akabane, in Tokio, 
which buildings are referred to by Mr. Dyer as satisfac- 
tory structures, one of the chimneys was, in 1880, cracked 
by an earthquake, and had to be strengthened by iron 
bands. Mr, E.G. Iloltham, when discussing an earlier 
paper by Mr. Milne on the same subject, remarked that 
in Japan timber-tramed houses faced with stone are con- 
sidered earthquake proof. Asa matter of fact, although 
many such buildings exist in Japan, it has often been ob- 


‘ served that they have been seriously damaged while other 


buildings have escaped. They are one of the worst types 
of buildings for an earthquake country. 


ACCORDING to statistics presented at the Chicago 
meeting of the American Water-Works Association in 
May, water-works in the United States have trebled in 
the last ten years, growing from 660 in 1881 to 1,900 
to-day. The invested capital is $500,000,000; the an- 
nual revenue is $50,000,000; the mains are 30,000 miles 
long, and there are 2,000,000 taps. 


106 


THE ENGINEERING AND BUILDING RECORD. 


ies Se ee SS 


THE RELATIVE ECONOMY OF STAND-PIPE 
AND TRESTLE TOWER FOR WATER-WORKS. 

In Zhe Technic, an annual published by the Engi- 
neering Society of the University of Michigan, is a paper 
contributed by H. S. Crocker, of the class of 1889, which 
is reprinted as of interest to those who may have to de- 
cide such a question as is there discussed, and in the 
hope that it may serve to draw forth some expression of 
opinion from those who have investigated the question 
for themselves. Of course there are cases where all the 
water that a stand-pipe contains from the ground up is 
liable to be drawn upon, and then the question could not 
be raised, but perhaps more frequently only the water in 
the upper part of the stand-pipe is really useful, and the 
question then arises as to whether it is cheaper to continue 
the cylinder down the same size, making it strong enough 
not only to carry its own weight but to resist the increas- 
ing bursting pressure of the water, or to use a trestle 
support. From the fact that to support a given tank the 
cost of the trestle will approximately vary as its height, 
while on account of theincrease of the water pressure with 
the height, the cylinder if extended down will increase in 
weight and consequect cost much more rapidly than the 
height, it is obvious that no general answer can be given 
to the question. For a small elevation it may be cheaper 
to extend the cylinder, while for a greater elevation it 
would probably be much cheaper, as Mr. Crocker has 
found, to use a trestle. 

It is interesting io this connection to note that Chester 
B. Davis, of Chicago, in designing the stand-pipe for the 
water-works at Elgin, Ill., which is 30 feet in diameter 
‘and 115 feet high from the ground, found it cheaper to 
use a monolithic concrete base 20 feet high than to ex- 
tend the cylinder down to the ground. 

From an xsthetic point of view it may be said that if 
anything can more effectually disfigure a landscape than 
to have a bald sheet iron cylinder erected on its most con- 
spicuous elevation it would be to have a section of the 
same cylinder set up in the same place on stilts. 

tappily the designs for water towers submitted in our 
recent competition show that the bare cylinder can be 
readily clothed in forms of architectural! beauty, and if 
only the upper part of the cylinder is useful then the 


surrounding structure readily takes the place of the sup-. 


porting trestle, and with very little additional expense. 
The paper is as follows: 


In pursuing the investigation upon which this article is 
founded, the writer has carefully designed a stand-pipe 
and trestle-tower including all details, under assumed 
conditions which are applicable to most of our western 
cities of moderate size, so many of which have erected 
stand-pipes similar to the one here described. The two 
structures will first be considered separately, and then the 
results will be compared in detail. 

STAND-PIPE. 


The pipe designed by the writer is 120 feet in height 


by 20 feet in diameter, and has a capacity of 282,000 
. S. gallons. The material is wrought-iron plate of the 

best quality, arranged in horizontal courses of 4 feet in 

height, and of plates 7 feet 103 inches net length. 

The allowable stresses which have been assumed in its 
design are as follows: For safe working strength, ten- 
sion = f = 15,000 pounds per square inch; for safe 
working strength, compression = ¢ = 12,000 pounds per 
square inch; for safe working strength, shear =s = 
g.,o0o pounds per square inch. 

‘These assumptions were thought to agree well with the 
best practice under like conditions. The thickness of 
plates, size and pitch of rivets, with their number and ar- 
rangement, were determined by the formula 

pram Asatdcmt f * 
in which A = area of section of rivet in inches; ¢ = 
thickness of plate in inches; 7d = diameter of rivet in 
inches; = pressure in pounds per square inch, and 
y = radius of pipe in inches. The results are tabulated 
by courses, beginning at the bottom. 

For the horizontal joints only one row of rivets was 
{ound to be necessary. and their distribution was as fol- 
lows: 

First x2 courses from bottom, %-ioch rivets, pitch 3% inches. 

Sccond 20 a ee A " * 3% “4 

To sustain the pipe against a wind pressure due to an 
assumed velocity of 90 miles per hour, t2 2-inch anchor 
bolts were placed at equal intervals around the circum- 
ference, and extended through the masonry. To prevent 
the collapsing of the upper portion of the pipe two rings, 
three inches in width by one-half inch in thickness, were 
placed around the circumference, one of them being at 
the top and the other four feet lower. 


# The last part of this formula should be 
t(s-d) Ff 


f . 
and in this case # does not staod for pressure per square inch, but 
for pitch of nvets. ‘This formula will of course be strictly correct 
only for those causes in which there 1s one rivet per inch of vertical 
joint. For the other causes the second and third parts of the for- 
mula, Asand fac, should be divided by the pitch of the rivets and 
multiplied by the number of rows.—EDITOR. 
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VERTICAL JOINTS. 


No. of |Thickness vet Pitch of | Size of La 

Courses. | of Plate. (staggered) Rivets. | Rivets. P- 

1st 5 : 3 3K° ° 714° 
2d 2 qe 3 3 K 7% 
3d 2 5 3 3 A 1% 
a 3 e 3 3 is 7% 

t 
| pla ROG 

jth 2 2 244 A 4% 
8th 1 Ys 2 3 K 42 
oth 2 ; 2 2% i, 4% 
toth 2 2 3 % 4% 
mh| 2 t 2 3 % | 4% 
12th | 5 rs 1 3 K 2% 


‘The masonry is to be of coursed sandstone, with a top 
course of limestone, octagonal in plan, upper surface 480 
square feet in area and the bottom area 644 square feet. 
The depth, of six feet, was figured as being amply suffi- 
cient to prevent the settling of the structure and the 
injurious action of the frost. Under the masonry is 
placed a layer of concrete one foot in depth. 

The pipe is to be provided with a light ladder on the 
outside, and all ironwork, whether exposed to the weather 
or not, is to be given three coats of Ironclad paint. 

The bill of materials includes everything, with the ex- 
ception of transportation and profits of contractors. 


BILL OF MATERIALS—STAND-PIPE. 


IRON, 
TE 
ra z gs 
No Description. Size mo! Ag fu} Cost. 
0 hed a & 
a 3 
40 Piste Iron. 4°x4! 7’ r0}" 341735 | 025 
a. eae pal 
2 ot oe 6” ee ae 6 (x) 
4 7 x . 4 a 
32 os ey 16, oe 
2 : | a Ime mea 
4 ee Aer ‘ a “S of 
"3 . -36'x1' |“ tae * 
314 Sq. ft ie (bottom). ye" taick 3.168 : $ s 
3 75 39339 2 
12 Rods (upset) 2° diam 9’ 1,252 | . . 
361 feet. | Bar Iron, *x15¢" go7 | °° 
126 «(** a ocx, 630 | “ 55.78 
3 «CS Ls. 5°x4°x3" 373 .025 
63 ry 9 oe 5°x5°x7-16° 78 te 
ru | 534°x356°x36" 162 | ‘ 34.07 
157 ** Gas Pipe. ye 142 | .04 5.68 
zo +‘ |Corn,.,Galv.Tron; No. ao. 567 | .08 45-36 
a  ———— ae 
Total Tron s.iivenck ates wax 137,205 $3,480.17 
a ad ee 
MASONRY. 
ee 
Description. No Yards. Price. Cost, 
ee 
Limestone........- erseeee 18.2 $13 $236.60 
Sandstone —ssa. swe ee ee nee 98.4 10 984.00 
Concrete... ...5 ee eee cee 28.0 8 224.00 
144.6 $1,444.60 
nn 
Excavation.—1go cubic yards, at $o.25 per yard.... . $47.50 
Labor.—12 men 45 days, at $3 per day............... 1,620.00 
Paint, 410 pounds, at $0.25....-..... 2. eeeeeee eg avs 102,25 
Total cost........00. ce cece cece cece | $6,694.52 


ae 


TRESTLE TOWER. 


The trestle tower consists of a tank 33 feet in height by 
20 feet in diameter, supported on a trestle of four inclined 
posts with four panels of bracing. The height of the 
trestle proper is 92 feet, making a total height, including 
the tank, of 125 feet, or the same as that of the stand- 
pipe. The breadth of base is 49 feet, giving a batter to 
the posts of one in four, The tank proper is identical 
with the upper 33 feet of the stand-pipe and needs no de- 
scription. It has a bottom of one-quarter inch plate iron 
and is supported on floor timbers which rest On a 
system of girders, these being supported directly by 
the posts. The general plan and arrangement of parts 
composing the tower is similar to that of the trestle tower 
built some years since for the water-works at Princeton, 
N. J. Each post rests on a masonry pedestal 4 feet 
square on top and 7% feet square at the bottom, with a 
depth of 7 feet. The posts are anchored to the founda- 
tion by one-inch rods. 

The batter and width of base may seem rather excessive, 
but the width of base as here given is the least allowable 
to satisfy the condition that there shall at no time be any 
tension in the posts on the windward side. 

In determining the stresses the same assumptions in re- 
gard to wind pressure were made as in the case of the 
stand-pipe. ‘lhe tower is to be provided with a wrought- 
iron ladder and thoroughly painted. 

The struts are calculated by Gordon’s formula, the 
sate working strength for compression being assumed as 
12,000 pounds per square inch. 

In the case of both stand-pipe and tower 10 per cent. 
was added to the weight of plate iron for Jap and rivets, 
the weignt thus obtained being given in the bills of ma- 
terial. 


BILL OF MATERIALS—TRESTLE TOWER. 
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IRON. 
| S igs 
No. Description. Size. e 3 Ey Cost. 
aoe oe 
16 Plate Iron. Myrxg’ § |7' to") 5,572) .025 
48 . a Pa"X4 ‘. 12.5 . 
8 ee ve sale oe 523 es 
314 sq.ft.) ‘* ** (bottom) 4 “thick 3.168; * 
68 ee o8 ia) a6 e of 1 60 be 
4 oye "x22" 18’ 5.280} ** 
4 _ “ ya xXt7” \12 1,tgo| ** 
si feet.| ** - ¥g/%22" 1,640; ** 
15 sq.ft.j ‘ ’ }," 22s| ‘* 
2 te 06 ee te ¥," 75v o6 $806 .65 
480 feet.|/Ls. 4°x3°x" 3.968 * 
24 te be 4°X3° x5" 290 of 
942 ee ‘ 3°x.X « 3.737 oe 
236 ee 4 3°x2° xy" 1,149 ‘ 
8 * © 2° xa"xyg" 1g| ‘* 
83 oe os §°x5° X56" 1,621 oé 
a © 6° x0°2 58” 33a, ** 277.90 
744 . Ls: wt. 100 Ibs. per yd. 12° 24,800] .035 is 
24 ‘ —. * go e ae 720 oe 3.20 
a3s ‘* '|Bar Iron r4°x'4" 588! .02 
126 -6 ee ae 3°x%" 63¢ be 
1472 ‘* |!Round Tron 1° diam 3,854) “ tor 
170 ‘* |Gas-ptpe 4° 145|.04 5.80 
go ‘* {Cornice Galv. Iron. No. 20. 567| 08 45-36 
tee ge Se ee oe Soe Bo ee ee 
Total Tron... 2. 1. cee ee 74,686 $2130.35 
NN 
MASONRY. 
gen ge rrr eee 
Description No.Yds.| Price. | Cost. 
pet a ee 
Limestone.... 0... seeeeeee eee es 4 $13.00 | $31.20 
Sandstone...... 0... cee cee terete eee 27. 10.00 | 276.00 
Concrete... ..2 cece ee ee eee cree 12.0 8.00 | 96.00 
43.4 | $403 20 
Excavation.—sv.8 cubic yards at $0.30 per yard” ........ $15.24 
Labor.—12 men 45 days at $3 per day.... ........... ...| £620.00 
Paint.—375 pounds at $o 25 per pound... .. .. ... . 93-75 
Timber.—Pine, 324 feet 8°x6" at $12 per M... ... .. 22.33 
Total COttissewc Siieads: eke Os Bisa Sh ake $4,284.87 


Of course the capacity of the tank of the trestle-tower 
is but little more than one-fourth that of the stand-pipe, 
but it has the same head of pressure due to elevation and 
performs all the functions of the stand-pipe in the way of 
reducing shocks in the mains which would result from the 
direct pressure system. The water in the lower part of a 
stand pipe is thought to serve no useful purpose, and to 
be a source of inconvenience rather than otherwise. 

‘The approximate cost of the stand-pipe as given by the 
bill of materials ‘s $6,700, and the cost of the trestle tower 
34.300. These results show at least in the present case 
the superiority of the trestle tower in almost every par- 
ticular in point of economy. 

Had a less expensive class of masonry been used the 
difference in cost would have been reduced somewhat, 
but reference to the figures will show that the cost of iron 
for the pipe was $3,480, while that of the tower was only 
$2,130, or a difference of about one-third in favor of the 
tower. 

The labor of erection is assumed as_the same in both 
cases, but a difference of a large per cent. either way in 
labor would have but small effect on the ratio existing be- 
tween the costs of the two structures. For different 
heights of structures the differences in cost will vary, but 
when the trestle is used the odds will always be in its 
favor over a stand-pipe of equal height and size. 

These results are, in the opinion of the writer, sufficient 
to prove that the trestle tower is to be preferred to the 
stand-pipe in every case where economy is a point to be 
considered, and as for appearance and durability the 
trestle tower ought certainly to hold its own. 
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EXPANSION JOINTS IN THE UNDERGROUND 
PIPES OF THE NEW YORK STEAM 
COMPANY. 

IN carrying into practice the system of district steam 
distribution, as followed by the New York Steam Com- 
pany, it was seen at an early date that the use of slip 
jOints or stuffing boxes on underground steam pipes could 
not be tolerated in a crowded city, particularly at the high 
pressure proposed, on account of leakage and the numer- 
ous manholes required for access. Efforts were. there- 
fore, made to develop a practicable expansion joint on 
the diaphragm principle. which should have no leakage. 
Experiments were first made with annular plates, riveted 
together through spacing rings alternately at their inner 
and outer edges. Such joints, however, were so stiff that 
their operation in lines of piping would probably have 
strained the various necessary joints in the pipes them- 
selves. The joints became less stiff as the thickness of 
the diaphragms was decreased, and improvement was 
further made by corrugating the plates annularly, bu; 
still such joints were not satisfactory, and it was resolved 
to adopt diaphragms so thin as to require support to pre- 

vent rupture. 

The expansion joint finally designed by Chas. E. Emery, 
which has been used successfully in all the work of the 
NewYork Steam Company, is shown in the six accompany- 
ing engravings. The joints, as described by Mr. C. E. 
Emery before several engineering societies, were, at an 
early date, called ‘‘ variators,”’ as they allowed for varia- 
tion in the lengths of the pipes, and they are now gener- 
ally known by thispame. The single variator(Fig. 1), has 
but one diaphragm, the center of which is connected to 
the pipe by a clamp ring on a flanged sleeve, and the 
outer part of which is clamped between a covering plate 
and a bell-shaped piece diminishing to the size of the 
pipe, and provided with the female portion of a ball joint, 
The double variator has two similar diaphragms con- 
nected by a cylindrical-flanged body (Fig. 2). The out- 
lets for consumers are taken from the variator bodies, as 
shown. A section of a diaphragm is illustrated in Fig. 3. 
The diaphragms are of sheet copper only, .04-inch thick, 
corrugated annularly. The inner and outer portions of 
the diaphragm are flat and make the joint by being 
clamped between the metal surfaces. ‘he diaphragms 
are supported on radial plates ribbed on the back, and 
provided with projecting beads on thelr ends, resting on 
ledges in the castings. The supporting plates on the side 
towards the atmosphere are provided with heavier ribs to 
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receive the full pressure of the steam, but plates with 
lighter ribs are also inserted on the other side to provide 
for the accidental occurrence of a vacuum in the pipes. 

Each plate, therefore, forms a bridge from the inner to 
the outer ring, and supports the diaphragm on the corru- 
gations. The radial length of the plates is 6 inches for 
all sizes of pipe. Provision is made for a movement of 
from 1 to 14 inches for each diaphragm, but it is gen- 
erally a-little less ia practice. Asa rule, one diaphragm 
is provided for each 50-foot length of pipe. The greater 
part of the movement necessarily takes place without 
pressure while the pipes are being heated to 212 degrees. 
In regular operation the movement is only that due to the 
variation of temperature arising from slight changes of 
the working pressure, and under such circumstances the 
flexure is claimed to be well within the limits of elasticity 
of the metal. It is stated that only one of the large 
pumber of these expansion joints has ever been taken out 
on account of the cracking of the copper. 

It may be of interest to add here that in discussing a 
paper on ‘‘ The Distribution of Steam,” presented by Mr. 
Emery before the British Institution of Civil Engineers, 
the suggestion was made to allow for expansion of the 
pipes by forming spring or expansion bends. Io response 
to this Mr. Emery explained that sucha system was im- 
practicable in a street. Such a system would necessarily 
be underneath all other systems of pipes, and would pre- 
vent the user of any other pipes at that level for the 
entire width of the street. The method of offsets is com- 
monly used by the New York Steam Company for small 
connections, and sometimes drainage is secured, when 
vertical offsets are necessary, by means of a yoke, one 
hranch being run down under an obstruction, and carry- 
ing the water of condensation, while another is run up 
over the obstruction to carry the steam. 

The largest pipe made with bends in the United States 
is, according to Mr. Emery, at Manchester, N. H., 
where, in making additions to the steam plant of a mill, 
the boilers had to be placed on one side of a canal and 
the engines on the other. The pipe was carried down 
one bank to a bridge across the canal, and back along 
the other bank to the engines, the offsets providing prop- 
erly for expansion. 


FIRE APPARATUS IN MILLS. 


C. J. H. Woopsury, of Boston, in a paper on ‘* Meth- 
ods of Keducing the Fire Loss,” read at a meeting of the 
American Society of Mechanical Engineers, devotes an 
interesting section to fire apparatus in mills. In this he 
says: 

All methods for the prevention of fires fall so short of 


the ideal of immunity that there is a necessity for fire 
apparatus. The principle of defense of a manufactory 


against fire is that of self-protection by making the 
installation and management of the fire apparatus of such 
a grade as to be able to cope with the progress of any fire 
which can possibly occur. 
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Buckets of water are the most effectual fire apparatus. 
They should be kept full and distributed in liberal profu- 
sion in the various rooms of a mill, being placed on 
shelves or hung on hooks, as circumstances may require. 
In order to assist in keeping them for fire purposes only, 
they should be different from other pails used about the 
premises, and in some instances, each pail and the wall 
or column behind its position bear the same number. 

It is a mistake to keep fire pails in dry rooms, as the 
water in the pails evaporates rapidly, and also in so doing 
interferes with the drying processes. The pails should 
be placed in some convenient situation near to the dry- 
room, where they will not oppose the drying process, 
and will also be more accessible in case of fire than when 
hung inside of a dry-room. 

In unheated buildings the contents of fire pails can be 
prevented from freezing in winter by adding chlornde of 
magnesium to the water. 

Galvanized iron pails are better than wood pails, and 
indurated fibre makes a very satisfactory pail. especially 
in places around bleacheries, chemical pulp. or paper 
mills, where corrosive fumes rapidly injure meta! pails. 

There are various expedients to insure the full condi- 
tion of fire pails, such as various floats, or electrical con- 
trivances, or sealing over the top of the pail some thin 
sheet of impervious material; but the fact is that there 
is no fire apparatus so simple and effective as a full pail 
of water in good hands. All automatic devices are not 
above contingencies, and they lead to lowering the stan- 
dard of personal espionage, which is the controlling prin- 
ciple in the administration of affairs. 

Generally there is also need of casks of water to furnish 
a further supply to the fire-pails. Garden hose attached toa 
supply of water often constitute a very useful portion of 
the fire apparatus. Any cocks in the nozzles should be 
fixed in an open position by striking a heavy blow on the 
handle of the plug cock commonly used in such fittings. 

Automatic sprinklers have proved to be a most valu- 
able form of fire apparatus, operating with great effi- 
ciency at fires where their action was unaided by other 
fire apparatus, particularly at night. In mill fires the 
average loss for an experience of twelve years shows that 
in those fires where automatic sprinklers formed a part of 
the apparatus operating upon the fire the average loss 
amounted to only one-nineteenth of the averages of all 
other losses. If the difference between these two aver- 
ages represents the amount saved by the operation of at- 
tomatic sprinklers, then the total damage from the num- 
ber of fires in places in which automatic sprinklers are ac- 
credited as forming a portion of the apparatus, has been 
reduced six anda quarter million dollars by the opera- 
tion of this valuable device. 

In an automatic sprinkler system, the sprinkler heads 
are attached to tees in pipes against the ceiling ; the ar- 
rangement being such that there shall be at least a sprink- 
ler to every one hundred feet of floor, some places re- 
quiring a still larger number of sprinklers. There should 
be two sources of water Supplv, with check valves in the 
pipes leading into the sprinkler system, giving it the 
benefit of the greater pressure without the intervention 
of any personal act. If one of these supplies is fur- 
nished by an elevated tank, the minimum head from the 
bottom of the tank to the highest sprinkler should be 
not less than twelve feet. 

The inability to withstand freezing temperatures isa 
defect in automatic sprinkler systems which has not been 
fully remedied by invention. There are many so-called 
dry-pipe systems, in which the water is kept from the 
system until fire occurs, when the heat which releases the 
sprinkler is presumed to actuate devices which open the 
main valves admitting water to the system. Such appa- 
ratus is always complicated ; these systems have sometimes 
proved to be inoperative at fires ; and have frequently been 
discovered to be out of order when examined. ‘The at- 
tempts at making a solution of low-freezing point, which 
should be non-combustible. and under the conditions of 
its use should also be non corrosive, do not appear to 
have been successful. 

Water is sometimes removed from automatic sprinkler 
systems during cold weather by pumping in air to a press- 
ure sufficient todisplace the water. ‘! his method demands 
a great deal of attention ; and in case of a fire it requires 
even longer to discharge the compressed air from the pipes 
and throw water on the fire than would be the case with 
the usual dry-pipe svstem. 

The only resource for automatic sprinklers in rooms 
liable to temperatures below the freezing point appears to 
be to shut the supply-valve and slowly draw the water 
from the pipes late in the autumn and to admit the water 
in the spring. The valves should be in a place accessible 
at time of fire, and all persons liable to have any duties in 
the matter should be made acquainted with the necessity 
of opening such valves in time of fire. 

When automatic sprinklers were first introduced there 
were many apprehensions that leakage, and also excessive 
water discharged upon small fires, would be sourees of 
danger. Many automatic sprinklers have been made in 
such a manner as to impose unusual stress upon the fusi- 
ble solder, which is a weak alloy ill adapted to withstand 
the forces due to water pressure, water hammer, and what 
is sometimes greater than either, the initial tension in 
setting up the sprinkler to make it tight. It is not sur- 
prising that such sprinklers break or leak; but among the 
score or more automatic sprinklers on sale it is easy to 
select several varieties, any one of which would impose 
but little risk of leakage from water pressure. The logic 
of figures show that this liability to damage is merely 
nominal in the case of well constructed sprioklers. 


108 


Although automatic sprinklers have proved to be so re- 
liable and effective, yet, in order to provide for all possi- 
ble contingencies, their introduction should not displace 
other forms of fire apparatus, particularly stand- pipes in 
the stairway towers with hydrants at each story. The 
hose at these hydrants should be festooned on a row of 
pins, or doubled on some of the reels made especially for 
such purposes. Stand-pipes are not recommended to be 
placed in rooms or on fire escapes; and inside hydrants 
should not be attached to the vertical pipes supplying 
automatic sprinklers. 

Fire pumps are yvenerally too small for the work re- 
quired of them, 500 gallons per minute being the mini- 
mum capacity recommended. For a five-story mill there 
should be an allowance of 250 gallons per minute for an 
effective fire stream through a 3 i%-inch nozzle, and for 
lower buildings the estimate should rarely be less than 200 

gallons for each stream 

For stand-pipes %-inch nozzles are recommended, but 
for yard hydrant service the diameter should never be less 
than r-inch, and 1%, iach generally fulfills the conditions 
of best service. 

It is important that the couplings on the hosc and 
hydrants should fit those of the public fire department. 
‘The best diameter of hose is 21% inches. 

Pumps should be placed where they will be accessible 
under all circumstances; and so connected that they can 
be started at least once a week. They should be equipped 
with a relief valve, and also a pressure gauge. 

Water mains about a mill yard should be of ample 
capacity not to cause an excessive loss by friction, their 
diameter being based upon a limit of velocity of ten feet 
per second for the maximum delivery. 

The yard hydrants should be placed at a distance of 50 
feet from buildings, and covered with a house which 
should also contain hose, nozzles, axes, bars, and span- 
ners. Hydrant houses are made in a great variety of 
forms, but it is important that the doors should be high 
enough to avoid ice, or that the house should be placed 
upon slight mounds. An economical hydrant house may 
be built six feet square, with two adjacent sides hung on 
hinges, so that the doors can be swung around to the 
other side and be held by catches. The pins on which 
hose is hung should be two inches in diameter, and 
placed diagonally and staggered in two rows. If there is 
.no hose cart, the reserve hose can be placed on shelves. 

Stop valves in the mains should be covered by boxes 
four feet in height, and the direction of opening clearly 
marked on the hand wheel of the gate. 


Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. e writer’s true name and address must alway» 
be given, but an assumed name may be used for publica- 
tion if preferred. 


SIZE OF VENTILATING FLUE. 

WILLIAM JENNINGS, Harrisburg, Pa., writes: ‘‘ We 
have an opera house which we desire to ventilate. It has 
a ground floor, first and second galleries. Our idea is to 
put in a flue and take the foul air out at each of the three 
floors. What we desire to know is, shall the flue be of 
uniform size, or increase at each floor ? If so, in what 
ratio, and in what part of the flue shall the coil of steam 
pipes be placed ?” 

[Generally speaking, a ventilating flue or shaft, as in 
this case, must be larger than might at first be supposed 
in order to satisfactorily meet the requirements of success- 
ful operation. It is usually made of practically uniform 
size from the bottom up. 

As to the location of the steam pipe coil in the shaft, 
it should be borne in mind that the aspirating power of 
the shaft depends on the height of the column of heated 
air as well as on the difference between the temperature 
n the shaft and that of the external air. It is, therefore, 
evident that the nearer the bottom of the shaft the heat is 
applied the greater will be the efficiency. The lowest 
point at which: the coil is placed should, however, be 
atove the entrance of the highest foul-air flue. ] 


LADLE FOR RUNNING LEAD JOINTS. 


M. E., Jersey City, N. J., writes: ‘‘In looking over 
some odds and ends collected from various sources in past 
years, | happened upon the inclosed illustration of a com- 
bined melting pot and ladle for running lead joints in 
cast-iron pipes. It may be of interest to some of your 
practical readers engaged in pipe work. 

The illustration represents a vertical section of the 
ladle and, at the same time, shows it mounted on a stool 
which is made to fit the pipe, thus simplifying the opera- 
tion of casting. 

It will be noticed that at the bottom of the ladle is a 
valve of cast-iron fitted with an asbestos face and operated 
by a vertical rod and pivoted lever. The latter is nor- 
mally locked by a wedge W to keep the valve on its seat. 
When a joint is to be run the pot is placed over it and the 
valve is raised. ‘lhe hot metal immediately flows past 
the valve into the joint, the light scum remaining on the 
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surface, and the heavy dross, if there be any, lying in the 
bottom of the pot below the valve seat. For double 
joints, as in running collars on to two spigot ends, two 

valves are placed in the ladle at the proper distance apart 
for the two joints, and are raised together or separately. 
In case an explosion is feared from a damp joint, the 
handle may be lengthened by a piece of pipe, and the 


LADLE FOR RUNNING LEAD JOINTS. 


The ladle was made 
by an English company in 12 sizes, varying in capacity, 
fcr single ladles, from cwt. to 3 cwt., and for double 
ladles frem 1 cwt. to 4 cwt.’ 


operator stand at a safe distar.ce. 


[The ladle is substantially the same as that described 
in our issue of February 25, 1838, but the stool attach- 
ment was not sbown there. We have, therefore, re pro- 
duced our correspondent’s illustration. The ladle was 
made, and is probably still being turned out, by the Glen- 
field Company, Kilmarnock. Scotland a. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


a 


BRACKEN’S TANK INDICATOR AND ALARM. 


THIS device consists essentially of two 1-inch iron 
tubes A and B, each about 12 inches long,* connected 
by an \%-inch tube, whose leg C is 60 and D 3 inches 
long ; the three tubes ane mercury arranged to 

3 show, by a multiplying 
index, the height of 
water in the tank, and 
also to close an electric 
Circuit to operate high 
and low water alarms. 
E isa flat glass tube, 
about 1 by & by 10 
inches, securely sealed 
into the tube A at F. 
G issimply a brass cap 
to exclude dust, etc. H 


of which is reduced to 
receive the W-inch 
screwed tube J, through 
which the smaller tube 
I passes, and is verti- 
cally adjustable by jam 
nuts. X is a metal 
scale, adjustable on the 
panel Z that the ap- 
paratus is mounted on. 
When the indicator is 
first set up the stop- 
cock O is closed and 
enough mercury poured 
into the tubes to about 
fill the pipes B, © and 
D. The tubeA is then 
partly filled with water 
and a small quantity of 
special colored oil put 
on top of it. If now the 
cock O is opened the 
tank pressure through 
the pipe N, added to 


TANK INDICATOR ANO HIGH AND 
Low WATER ALARM 


* Dimensions given are suitable for a tank elevation of about 60 
feet above the indicator. 
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the weight of mercury in the pipes B and D, will balance 
a larger mercury column in the pipes A and C, and a 
variation of one foot in the tank will cause a variation 
of about one inch in the top of the mercury column in the 
pipe A. 

The apparatus is set so that when the tank water is at 
the lowest point the mercury will reach from W in the 
tube B to a point just above the bottom of the tube A. 
When the tank water is at the highest point the mercury 
will be forced down nearly to the foot of the tube B, and 
will rise to the point Vin the tube A. For an interme- 
diate stage the surfaces of the mercury would be at M 
and L, and the top of the water cushion at K and the top 
of the index column at Y, as shown in the illustration. 

The column of water, K L, is only for filling to save 
mercury and separate it from the oil. When the mercury 
rises in the tube A it forces a certain quantity of oi] up 
into the pipe E, and as the section of E is only about one- 
third that of A the oil must rise three inches for every 
inch the mercury rises,* thus multiplying the small varia- 
tions of the mercury to a convenient size for reading. By 
varying the size of either the tube A or E any required 
length of yauge can be easily secured. 


A gong Q, andelectric battery P, are arranged to ring 
an alarm whenever high or low water is reached in the 
tank. One pole of the battery is connected to the gong 
by the wire R, and the other pole is connected to the indi- 
cator by the wire S. The gong is also connected to the 
indicator by wires T and U, but these wires can only be 
connected with S, so as to complete the circuit, when one 
or the other of them is in contact with the mercury. At 
low water the mercury rises to W in the tube B, the cir- 
cuit is completed through the wire T, and the gong rings. 
As soon as the tank begins to fill the mercury falls in the 
tube B, breaking the contact at W, and stopping 
the gong. At the same time it rises in the tube A 
until, at high water, it makes a contact with wire U at 
V, completes the circuit through U, and the gong rings. 
Of course, the points V and W may readily be changed 
in position so as to make the alarm sound for any water 
levels. 

This indicator is simple and direct, and is claimed to 
be economical and satisfactory. It was invented by W. 
R. Bracken, and is manufactured by Moody & Bracken, 
New York City. 


THE SEVEN WELLS WATER-WORKS OF 
MADRAS. 

SOME portion of the town of Madras, Fort St. George, 
and almost every Military Institution in the Presidency 
town, India, was supplied for nearly a century with water 
of a remarkably good quality obtained from wells in a 
certain inclosure within the precincts of the northern 
limits of the city. This source of supply, says /adtan 


Engineering, is well known as the ‘‘Seven Wells,” and 
seems to depend on a bed of fine quartzose sand several 
miles in length (from north to south), but only 300 or 400 
yards i in width, its depth varying from 1 to 15 feet. The 
purity and wholesomeness of the water seems to depend 
on its being filtered through this stratum of sand, which, 
in some places, is covered to a considerable depth with 
red clay and sand. The so-called *‘ Seven Wells” are ten 
in number, varying in depth from 20 to 30 feet, and are 
all 16 feet in diameter. The wells have never at any 
time shown the smallest signs of failure. Their present 
capacity is 140,000 gallons a day, and it is estimated that 
they can discharge three times that quantity should occa- 
sion arise. This estimate is supported by an old record, 
which says that two wells alone, when the others were 
choked up, have been known to yield 264,000 gallons in 
24 hours. The water is lifted by picottahk. ‘\his machine 
is a modification of the beam and bucket of Upper India 
and Bengal. It consists of a balance lever, weighted 
at one end, and a vertical rod and bucket at the other— 

worked by a man or men walking on the lever. The 
useful effect is about 90 per cent. It is well adapted for 
litts ranging from Io to 20 feet. The water is distributed 
within a radius of two miles and is conveyed in cast-iron 


pipes. 


TRADE PUBLICATIONS. 
WOOD'S WATER-TUBE STEAM BOILER, 


JoHNn Woop, Jr., Conshohocken, Pa., has issued an 
attractive new catalogue of his water-tube safety boiler. 
Tt is fully illustrated, the various engravings showing the 
essential features of design and representing Wood boilers 
erected at different manufacturing establishments. 


* This is approximately correct, for the weight of the o1! is so in- 
significant that it hardly affects the hydrostatic balance of the mer- 
cury columa. 
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THE ELECTRIC LIGHTING OF FRANKFORT- 
ON-THE-MAIN, GERMANY. 


A JOINT report addressed by Professor Galileo Ferraris, 
Dr. Kittler, W. H. Lindley, F. Upperborn, and Dr. 
H. F. Weber, to the Mayor of Frankfort, on the various 
proposals for a central electric lighting station for that 
city, was recently published in the Liektrotechnische 
Zeitschrift. From an abstract of it, given in the 
pamphlet of foreign abstracts of the British Institution of 
Civil Engineers, the following is reprinted : 

The commission of experts was instructed to report upon 
(1) the comparative merits of direct and alternate current 
supply ; (2) the question of safety, general applicability 
of supply and cost of working ; (3) the best system to be 
adopted. ‘The various points on which the Commission 
was asked to pronounce an opinion were stated in the 
form of questions, and those questions coming under the 
headings (1) and (2), were as far as possible experimentally 
investigated, and the answers given unanimously. As 
regards heading (3), the commission did not give a joint 
opinion, but the members reserved to themselves the 
right to give their individual opinions if the town authori- 
ties should desire this. The joint opinions are grouped 
as follows: 

Danger.—With the apparatus properly installed and 
carefully handled there is no danger to members of the 
staff. With careless handling the danger is the same, 
whether the current be 2,000 volts alternating or 2,000 
volts direct. The transformers are to be placed in sub- 
stations, and only the roo-volt currents taken into the 
houses of subscribers. There is thus absolutely no danger 
for subscribers. By proper safcty-devices it is also pos- 
sible to avoid all danger with the Siemens § wire system, 
which requires 500 volts direct currents. 

Alternate Current Motors.—A 25 horse-power and a 
5 horse-power Ganz motor were tested. The efficiency of 
the larger machine varied between 82 and 83 per cent., 
the power varying between 15 and 35 horse-power. The 
smatier machine gave 78 per cent. when loaded to 5 
horse power, and when the load varied between 3 and 
8 horse-power the efficiency varied between 60 and 80 per 
cent. There is thus only a very small difference in the 
efficiency between the alternate and direct current motor, 
and in this respect both may be considered equally ap- 
plicable. The alternate current motors must be started 
by hand and without load, the time occupied until they 
work normally ranging from 30 to 45 seconds. They 
cannot be so safely overloaded as direct current motors. 
The large motors showed during starting considerable 
development of sparks at the commutator, the length of 
sparks reaching 2 inches, whilst at each start about 17 
milligrams of copper were wasted trom brushes and com- 
mutators. This waste is not considered to be serious, 
neither is the fire risk consequent upon sparking of im- 
portance. The large motor worked somewhat noisily, 
but the smaller motors worked sufficiently quiet for 
domestic use. The large motor could be gradually over- 
loaded to 40 horse-power, or by 60 per cent. of its normal 
power without losing its synchronism ; with a load of 
more than 40 horse-power, even if gradually applied, the 
motor pulled up. Loads up to 26 horse-power could be 
suddenly applied and removed without loss of speed, but 
a load of over 26 horse-power, suddenly applied, caused 
the motor to stop. In view of this behavior the commis- 
sion recommends that the nominal power of the motors 
chosen should exceed the normal power required in each 
case. 

Alternate Current Transformers.—The efficiency of 
medium size transformers was found to be from 95 to 96 
per cent. at full load ; 93 to 94 per cent. at half load; go 
per cent. at quarter load, and from 80 to 82 per cent. at 
one-eighth Joad. Full load has been taken as that load 
at which no part of the apparatus reaches a temperature 
higher than 80° Cent. above that of theroom. ‘To increase 
the average efficiency of the whole system, the com- 
mission recommends the employment of transformer sub- 
stations provided with automatic apparatus for varying 
the number of transformers at work in each group. Such 
an apparatus, costing about £7, has been submitted by 
Messrs. Ganz & Co., and found to wors safely and with- 
out sparking. The firm offers to maintain the trans- 
formers in consideration of an annual payment of 6 per 
cent. of their cost price. 

Arce Lamps.—Alternate and direct-current arc lamps 
were compared, and it was found that with equal energies 
(including the loss in resistances required for parallel 


working of direct current lamps) the illumination was as 
4 to 5, showing a gain of 20 per cent. in favor of the 
direct-current lamp. Three alternate.current lamps could 
be run in series from a 10§-volt circuit. ‘The consump- 
tion of carbon in an alternate-current lamp exceeds that 
ia a direct current lamp requiring the same energy by 
about 20 per cent. 

Direct Cursent Iransformers.—The commission is 
not aware that such machines have yet been practically 
used. The proposal to wind the primary and secondary 
circuits upon the same armature core must be rejected as 
unsafe, but there is no reason to doubt that transformers 
with two distinct armatures will work satisfactorily and 
safely. The efficiency of 82 per cent. estimated by 
Messrs. Schuckert & Co., in their project is attainable at 
or near full load. 

Storage Batteries. -On this subject the commission 
could not agree, and the members therefore gave their 
opinions individually. Ferraris pronounces against 
them. Weber, whilst dissatisfied with their efficiency, 
thinks their life satisfactory, and leans to their adoption 
in Frankfort under the maker’s guarantee. Upperborn 
is in favor of storage batteries. as is also Kittler, who 
has especially a good opizion of the ‘‘ Tudor” accu. 
mulator. 

Five-Wire System —The commission rejected the five- 
wire project previously offered by Messrs. Siemens and 
Halske, but thinks the new project a considerable im. 
provement. It has, however, not yet been practically 
used. Regulation and balance between the wires is ob- 
tained by small dynamos erected in nine sub-stations 
throughout the town. The commission objects to the 
complicated nature of the project which requ res the 
laying of five wires on each side of the streets. 


CONTROLLING BACK-WATER FROM SEWERS 
IN BUILDINGS. 


IN a paper on preventing back water from sewers enter- 
ing buildings during rain stcrms, read at the Master 
Plumbers’ recent meeting at Denver, J. P. Gallagher, of 
St. Louis, Mo., said: ‘‘ There have been many devices 
invented and patented in the way of automatic back-water 
valves that are said to overcome the trouble. These 
valves are usually placed in the house drain, out of sight, 
and in many cases out of reach, making it very difficult to 
make an examination of the device after it is put in po- 
sition. Much depends upon the manner in which these 
valves are used. 

‘* There are other ways in which back sewer-water may 
be prevented from entering buildings. One way is cer- 
tain to work well at all times and under all circumstances, 
which is to have a separate system of drainage for the 
storm water from that of the house drainage. This 
method is, of course, expensive in the first construction 
of the system, buat it avoids all trouble from back Sewerage 
for all times. Another way to prevent back-water from 
sewers damaging buildings, where the separate system of 
sewerage does not exist, is to use heavy iron pipe of the 
proper size, laid from the main sewer in the street through 
under the cellar bottom to the rear of the building: there 
run a stand-pipe of the same material to a point a few feet 
above the level of the street manhole. ‘I'he iron drain 
pipe, to te lasting, should be of special extra strong, and 
all joints should be calked with the same care that street 
mains are calked. Never leave a possibility or a doubt in 
your mind that a joint could be defective ; place in your 
drain at proper distances handholes with Y branches and 
brass screws; calk therein and place ‘n such a position 
that if any stoppage should occur a wire rope could be 
inserted for the purpose of cleansing, with but little 
trouble, at any point the stoppage may occur. 

‘I would not recommend the common stone pipe to be 
used in any locality where back-water is liable to give 
trouble, as I do not believe that a perfect job could be 
made with that kind of material; and, in addition to what 
I have already said, | would recommend for basements, 
where sinks and laundry tubs are placed, a valve to be 
placed under each fixture, with a rubber ball, which 
would immediately close up the aperture of the waste 
pipe or water-closet in the basement the moment the drain 
had any back pressure applied.” 


THE pumping engines of Parkersburg, W. Va., broke 
down some days ago and the city was left without a wate, 
supply. All manufacturing stopped, and water for do- 
mestic use was carted from the Ohio River. 


ARCHITECTURAL COMPETITIONS. 


TRENTON, N. J.—Normal School.—Plans 
are wanted, no date specified, for a normal 
school building at this place. Cost, $35,000. 
Address the Sub-Committee on Normal 
School, as above. 


CONTRACTING INTELLIGENCE. 


Yor works for which proposals are requested see also 
the ‘‘ Proposal Columns,”” pages i-ii-z-111. 


WATER. 
For Additional Water items see Prepesal Columns 


MILWAUKER, Wis.—The following bids 
for furnishing 850 pieces of iron water-pi 
were received by the Board of Public Works 
July 14: Dennis Long & Co., Louisville, 


Philadelphia, $30.90, $25,338; Howard Har- 
rison Iron Co., Cincinnati, $32.50, $26,650; 
Addyston Pipe and Steel Co., Covington, 
Ky.. $28.45. $23.329. The contract was 
awarded to the Addyston Pipe and Steel Co. 

For dredging a trench for laying two lines 
of cast-iron pipe from the crib end of the pro- 
posed tuonel to a point 5,000 feet east: C. H. 
Starke, Milwaukee, $13 per foot, $65,000: 
F. M. Knapp, Racine, Wis., $70,000. Con- 
tract awarded to C. H. Starke. 

Laying the pipe: Thacher & Breyman. 
Toledo, O., $6 per foot, $30,000; John 
O'Neill, Milwaukee, $5.74, nas No 
award made. 


SALT LAKE City, UTAH.—At the session 
of the City Council, held July 8, the follow- 
ing bids were received for the construction of 
a brick conduit for water-works, quantities 
being: Earth excavation and backfilling, 
78,000 cubic yards; earth embankment, 5,000; 
rock excavation, 2,000; cut stone masonry, 
10; brick masonry, 11,000; concrete, 250, 
tunneling in rock, 300. Regan & Delany, 
Omaha, $112,647.00; J. F. Riley & Co., 
Denver, $140,995.00; Houlahan & Griffith: 
Pasadena, Cal.. $149,268.67; J.S. Morse & 
Co., Salt Lake City. $149.522.00; Macdonald 
& D’Kay, San Bernardina, Cal., $181,620.50. 
The bids were all rejected, as sheet-iron pipe 
was substituted for all brick work. 


DaYToNn, WASH.—The p<ople of this place 
propose bonding the city for $55,000, for a 
system of water-works. 


ASTORIA, OrE.—It is reported that a Chi- 
cago company will purchase a controlling ia- 
terest in the local water-works plant. Im- 
provements will be made costing from $100,- 
000 to $150,000. 


LANCASTER, N. Y.—The Water Committee 
of the City Councils has selected a site upon 
which to erect the projected reservoir, and 
operations will begin at once. 


MARYSVILLE, O.—A franchise to establish 
and operate a water-works plant at this place 
has been granted to Walter Fullington. 


LINCOLN, NEB.—The Liacoln Water Com- 
pany will lay four miles of mains, put in 50 
additional hydrants, and establish a filtering 
system. 


SILVER CiTy, NeB.—The people of this 
place are discussing the water-works ques- 
tion. 


PORTLAND, OreE.—The Highland Park 
Water Company has been incorporated at 
this place, and a system of water-works will 
be established. Address E. E. Miller, as 
above, for particulars. 


CHENEY, WASH.—The water-works system 
at this place has been purchased by a concern 
with James Steel at its head, and extensive 
improvemeuts will soon be made. Address 
the above person at this city. 


ROCHESTER, N. Y.—Engineers Tubbs and 
Rafter have prepared a report on additional 
water supply, in accordance with the instruc- 
tions of the Executive Board. ‘he immediate 
use of the Gates well is advised and the Board 
is also recommended to sink one or two wells 
west of the Gates well in places where there 
seems best prospects of striking water. The 
report will be formally presented to the Ex- 
ecutive Board on July 21. The Board has 
advertised for sealed bids for a pumping 
plant with a capacity of 2,000.000 gallons a 
day. For complete particulars see our Pro- 
posal Columns. 


PULASKI, VA.—A_ water-works system 
is proposed for this place. Information can 
be had of J. H. Dingee, Secretary Virginia 
Investment Association, 330 Walnut Street, 
Philadelphia, Pa. 


CONTRACTING 
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News DBPARTMENT. 


WATER. 
(For Add'tional Items, see page 109.) 
CINCINNATI, O. — Numerous new water 
mains have been ordered by the City Council. 


HARRIMAN, TENN.—M. M. Tidd, C. E., 
of Boston, has made report on a water-works 
system for this place, which contemplates a 
pumping plant of 6,000,000 gallons and a 
reservoir. A report on a sewerage system is 
in process Of preparation. Gen. Clinton B. 
Fiske, of New York, was president of the Land 
Company, which is largely interested in the 
projected improvements. 


MANCHESTER, N. H.—M.M. Tidd, C. E., 
of Boston, is making plans for a high service 
system of water-works for the city, involving 
pumping plant and reservoir and additional 
mains. 


CHADRON, NEB.—The City Clerk here 
writes: ‘‘I think there is very little proba- 
bility of any extension of our system in the 
next year or so.” 


MorGanrTon, N. C.—T. I. Gillam, Secre- 
tary of the Board of Water Commissioners, 
writes: ‘‘Ihe city of Morganton has con- 
tracted with the Morganton Water Supply and 
Transfer Company for water. ‘They will put 
in a plant that will furnish about 2,000,000 
gallons per day of 24 hours. ‘There will be 
no machinery. The water will be supplied by 
gravity. S. R. Collett, of Morganton, will 
have charge.” 


NORFOLK, VAa.— An extended water-works 
system is proposed for this place. Informa- 
tion can be had of J. H. Dingee, Secretary 
Virginia Investment Association, 330 Walnut 
Street, Philadelphia, Pa. 


NorTON, VA.—A _ water-works system is 
proposed for this place. Information can be 
had of J. H. Dingee, Secretary Virginia In- 
vestment Association, 330 Walnut Street, 
Philadelphia, Pa. 


CEREDO, W. VA.—A water-works system 
is proposed for this place. Information can 
be had of J. H. Dingee, Secretary Virginia 
Investment Association, 330 Walnut Street, 
Philadelphia, Pa. 


WATER-WoRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Niagara Falls, N Y.; Watkins, N. 
Y.; Washington, D. C.; Hinton, W. Va.; 
Huntington, Ind.; Fort Keogh, Mont.; 
Muskegon, Mich.; Rochester, N. Y.; Spring- 


field, Mass. 
SEWERAGE. 
For Additional Sewerage items see Proposal Columns 
GALION, O.— About 9,000 feet of pipe sew- 
ers will be constructed in this place. See the 
Proposal Columns for further information. 


GRAND Fork, N. D.—A special city elec- 
tion resulted in carrying proposition to bond 
the city for sewers for $50,060. 


SEWERS.—See our Proposal Columns for 
information regarding sewers and sewer con- 
struction at the following places: Athens, 
Ga.; Gloversville, N. Y.; Fremont, O.; New 
Haven, Conn.; Trenton, N. J.; Detroit, 
Mich.; Gravesend, L. I.; Cleveland. O.:; 
Key West, Fla.; Para, Brazil; District of 
Columbia; Boston, Mass.; Gardner, Mass. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Proposal Columns 
RocuestTerR, N. Y.—The Common Council 
has taken the first steps towards replacing the 
Court Street bridge with a new structure. 
The estimated cost of the new bridge is §160,- 
000. 


AuSTIN, TEX —A charter was filed here 
July 12 tor the Continental Bridge Co., of 
Cameron County, ex. The capital stock is 
$1,000,000, and its object is to bridge the 
Rio Grande from near Brownsville, Tex., to 
or near Matamoras, for railroad trains and 
other transit, at the option of the corporation. 
Felician San Roman, of Brownsville, is presi- 
dent. 


SEATTLE, WASH.—The following bids for 
the erection of a bridge over Green River 
were received by the Kings County Commis- 
sioners, July 7: Fred. Brooks, Seattle, 100 
foot span, piles for piers driven, $594; Clin- 
ton West, Seattle, $775; Harlan & Mattall, 
Seattle, $850; F. P. George, Seattle, $875. 


‘ 


TORONTO, CANADA.—At a meeting of the 
Board of Public Works held July 9, the draft 
was submitted of a proposed agreement be- 
tween the city and the railways, under which 
it is intended to substitute for the present 
wooden bridges on the line of Dundas Street 
an iron and steel structure costing $55.000, 
of which the Grand Trunk will contribute 
$11,000 and the Canadian Pacific, $9.000. 


WILLIMANSETT, Mass.—The County Com- 
missioners are having plans prepared by the 
engineer, Edward S. Shaw, of Boston, for the 
masonry and superstructure for a new iron 
bridge across the Connecticut River between 
Holyoke and Chicopee. 


WINONA, MINN.—The contract for the 
construction of the new railway bridge has 
been let to the Union Bridge Co., of New 
York, work to be commenced March 1, 1891. 
The bridge will be used jointly by the Green 
Bay, Winona & St. Peter, Chicago, Burling- 
ton & Northern and the Winona & South- 
western Railway Companies. 


CINCINNATI, O.—There is a project to 
reconstruct the McMillan Street bridge, at an 
estimated cost of $35,000. 


WHEELING, W. Va.—The date of opening 
the bids for the construction of a stone bridge 
at this place has been postponed from July 21 
to July 28. See our Proposal Columns. 


DuLuTH, MINN.—The City Council] has 
decided to build a bridge over the ship canal 
at this place. The Hon. W. W. Billson will 
furnish particulars. 


BIRMINGHAM, ALA.—The Smith Bridge 
Co., of Toledo, O., has been awarded the 
contract for the bridge at Twenty-first Street 
in Birmingham. The followings bids were 
received: Southern Bridge Co., superstruct- 
ure, $35.846; substructure, $1,650. Mil- 
waukee Bri¢ge & Iron Co., superstructure and 
substructure, plan No. 1, $36,577: plan No. 
2, $37,977. Smith Bridge Co., superstruct- 
ure, $40,000; substructure, no bid. Edge- 
wood Bridge Works, superstructure, $40,695: 
substructure, no bid. Chicago Bridge & Iron 
Works, superstructure, $43.698; substructure, 
no bid. Shiffler Bridge & Iron Works, super- 
structure, $50,500; substructure, no bid. The 
Southern Bridge Co. withdrew its bid and the 
plans of the Milwaukee Bridge & Iron Co. 
were not accepted. 


FAIRHAVEN, WASH.—The Detroit Bridge 
& Iron Co., of Detroit, has been awarded the 
contract for building a single-track iron draw- 
bridge for the Fairhaven & Southern Road 
over the Nooksack River, near here. The 
bridge has a weight of 335,000 pounds. Four 
bids were received, the contract for the iron 
work being awarded at 4 cents a pound f. 
o. b., Chicago. 


CHICAGO, ILL. —The Kenwood Bridge Co. 
has been incorporated here to manufacture 
and sell iron and steel bridges; capital, $100,- 
ooo; incorporators, F. W. Baker, Paul Willis 
and others. 


BripGes.—See our Proposal Columns for 
information regording bridge construction at 
the following places: Boston, Mass.; Whee)- 
ing, W. Va.; Marietta, Ga.; Toledo, Wash. 


GAS AND ELECTRIC-LIGH FING. 


TRENTON, Mo.—The Trenton Thomson- 
Houstoa Electric Company has been incor- 
porated here, with a capital stock of $10,000. 
Incorporators, James Anderson, Robert M. 
Cook, and others. 


MILLVALE, N. J.—This place is to have an 
electric lighting plant. 


LAURENCE, N. Y.—The Committee on 
Streets has been authorized to contract for 
the lighting of the streets of that city, for a 
period not to exceed three years, beginning 
October I, 1890. : 


Las Vecas, N. M.—A plant is to be es- 
tablished at this place by the Las Vegas 
Electric Lizht Company. About §100,000 
will be the outlay. ‘I’. B. Catron will furnish 
details. 


Kansas Ciry, Mo.—Improvements will 
probably be made to the plant of the Gate 
City Electric Company. 


SANGER, CAL.—This place is to have elec- 
tric lights. 


INDEPENDENCE, OrE.—The people of this 
place have decided in favor of establishing an 
electric light plant. 


AMSTERDAM, N. Y.—The people of this 
place have decided in favor of electric lights 
and a plant will be established here at once. 


TAMPA, FLA.—The Florida Electric Co. 
has been: incorporated here and a plant will 
be established. J. R. Ritter can furnish par- 
ticulars. 


TECUMSEH. MICH.—An electric light plant 
is to be established at this place by the Te- 
cumseh Electric Co., at an estimated cost of 
$50,000. 


Morrison, ILL.—An electric light plant is 
to be established a‘ this place. 


SLATER, Mo.—Bonds in the sum of $7,750 
have been voted here for the purpose of estab- 
lishing an electric lighting plant. 


WAKEFIELD, MAss.—The people of this 
place have decided in favor of electric light 
and a plant will be established by the Citizens’ 
Gas Co. 


SEATTLE, WASH.—The Seattle Electric 
Light Co. has been incorporated and will 
establish a plant at this place, to cost $500,- 
ooo. J. H. McGraw will furnish particulars. 


Passaic, N. J.—The Passaic Electric Light 
Company will increase the facilities of its 
plant and add new machinery. Two engines, 
125 horse-power and 100 horse-power, 80 
horse-power generator and 1,300 lights are 
among the contemplated additions. 


LAFAYETTE, IND.—The Lafayette Elec- 
trical Manufacturing Company has been in- 
corporated here, and will expend $50,000 on 
aplant. The secretary is C. G. Longyear. 


Waycross, GA.—An electric light plant 
and gas works will be established and oper- 
ated at this place by the Satilla Manutactur- 
ing Company's‘ For _ details address M. Al- 
bertson, as above. 


BAJESVILLE, ARK.—An electric light plant 
is to be established at this place by J. W. 
Hamilton and others. 


MARYSVILLE, O.—This place is to have 
electric lights. 


MILLERSBURG, O.—The Millersburg Elec- 
tric Light Company will establish a plant at 
this place. For details address P. B. Chase, 
Secretary, Mount Vernon, O. 


ELectric RAILWAYS.—New electric rail- 
ways will be established and improvements 
will be made to those already built at the 
following places: Hebranville, R. I.; Mil- 
waukee, \Wis.; Syracuse, N. Y.; Cairo, [Il.; 
Sedalia, Mo.; Aurora, IIl. 


STREET-WORK AND PAVING. 


TORONTO, CAN.—Considerable street pav- 
ing is to be done in this city. 


AKRON, O.—Main Street to be paved with 
brick, one balf mile of paving. 


Pint BLuFF, ARK.—The Commissioners 
of Paving District No. 1 of this city will re- 
ceive bids soon for 6,000 square yards of vit- 
rified brick pavement concrete foundation, 
etc. Fred. J. H. Rickon, Little Rock, Ark., 
is engineer of the district. 


INDUSTRIAL. 


C. A. Blessing, manufacturer and dealer in 
plumbing material, at Philadelphia, was par- 
tially burnt out on July 4, causing a tem- 
porary suspension of business. Mr. Blessing 
will open a new store at 625 Arch Street, 
Philadelphia, for the display of his sanitary 
specialties. 


NEw YORK CENTRAL [RON WorKs Co,— 
W. B. Dunning has formed a stock company 
of $100,000 capital for the manufacture of his 
patent steam and hot water heaters. It will 
be known as the New York Central Iron 
Works Company. Mr. Dunning remains at 
the head of the new organization as Presi- 
dent, and will be assisted by a full corps of 
practical men in each department. They will 
continue to manufacture engines and boilers 
of all kinds, as well as jobbing and repairing; 
also furnish iron and brass castings of all 
kinds. It is probable that the capacity of the 
works will be doubled, and a large amount of 
new machinery put in. 


SALT LAKE City, UraH.—Extensive bath- 
ing houses will be established at this place, to 
cost $300,000. 


PoTTSTOWN, Pa.—Jas. Dunlap is about 
putting some new carpet making macbinerv 
into the old railroad carpenter shop to fit it 
up for a carpet works. ‘Ihere will be $30,000 
to $40,000 worth of machines put in, he says. 


GOVERNMENT WORK. 
Osweco, N. Y.—The following bids for 
removing and rebuilding superstructure of 
breakwater were received by U. S. Engineer 
July 17: 
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BIDS OPENE)). 


MINNEAPOLIS, MINN.—By telegraph to THE 
ENGINEERING AND BUILDING REcorD, July 
18, 1890—T he following proposals for work on 
City Hall and County buildings were opened 
to-day. Bidders: Stone work, Libby & Libby, 
Maine granite, $1,115,468; Ortonville gran- 
ite, $1,013,322; Bedford stone, $851,256. 
Mr. Leighton, Minneapolis, Ohio sandstone. 
$747,509. E. F. Gobel, Chicago, I!1., Ohio 
sandstone, $767.860; Bedford stone, $684.- 
708. Hoglin & Morse, Ortonville granite, 
$999.428; Bedford stone, $865,709. Foster 
& Smith, Minneapolis, Minn., Bedford stone, 
$660,871; Ohio stone, $668,172; brown stone, 
$632,159 

Iron Work.—H. N. Leighton, $159,059; 
Herzog Manufacturing Company, $138,793: 
Crown Iron Works, Minneapolis, Minn., 
$152,460; Menzle & Ferguson, Minneapolis, 
Minn., $181,968, Snead & Co., Louisville, 
Ky., $154,676; H. A. Streeter, Chicago, Iil., 


1890 


beams alone, $114.894; Haugh, Ketchum & 
Co., $154,229; Clark, Raffen & Co., Chicago, 
Ill., $156,775. 

Fire Proofing.—Illinois Terra Cotta Lum- 
ber Company, $140.446- Pioneer Fire Proof- 
ing Construction Company, $122,997; Wright 
Fire Proofing Company, Chicago, IIl., $124,- 
069; Chicago Fire Proofing Company, 
$128,818. 


° PROPOSALS. 


(Continued from page x.) 


HUNTINGTON, IND., WATER-WORES. 


GEALED PROPOSALS WILL BE RECEIVED 
until noon of TUESDAY, July 29, 1890, by 

The Water-Works Manufacturing Company, of 
Huntington, Ind., for the following items for the 
Huntington WATER-WORKS: 

One thousand five hundred and seventy-seven 
(1, 577) tons of cast-iron water pipe, ranging from 
our (4 to sixteen (1:6) inches diameter. 

Sixty-two thousand two hundred and seventy- 
six (62,276) pounds of special castings. ; 

Eighty-four (84) six (6) inch double nozzle fire 
hydrants. 

Fifty (so) four (4) inch double nozzle fire hy- 
drants. 


Ninety-seven (97) stop valves, from four (4) to 
fourteen (14) inches diameter. 

Ninety-seven (97) stop boxes for above valves. 

Laying of above Pipe, and setting of above 
Special Castings, Fire Hydrants, Stop Valves 
and Stop Boxes. 

One brick pomp ing Station. 

One brick-lined circular Pump Well. 

One timber Intake Pier. 

One or two systems of Driven Wells. 

_ Two (2) compound duplex direct-acting pump- 
ing engines, each of one million five hundred 
thousand (1,500,000) gallons daily capacity, to- 
gether with two (2) return tubular boilers, sheet- 
iron chimney and all appurtenances necessary 
to complete said machinery. 

Proposals must be made on the blank forms 
furnished by The Water-Works Manufacturing 
Company, and all legal formalities must be com- 
plied with to secure consideration of the pro- 


8. 

Plans for above work may be examined and 
blank forms of proposal and specifications can 
be obtained at the office of the Water-Works 
Manufacturing Company, Huntington, Ind., or 
the office of the Consuiting Engineer, rooms a1 
and 22 Glenn Building, Cincinnati, O. 

The peobosuls must be sealed and addressed to 
The ater-Works Manufacturing Company, 
Huntington, Ind., and be indorsed with the name 
of the person, firm or corporation which make the 
tender, and be accompanied by a certified check, 

yable to the order of the Treasurer of The 
ater-Works Manufacturing Company, as fol- 

ows: 


Water pipe and special castings........ $500 
Fire hydrants.... © ...... 62. cee cee ce eens JOO 
Stop valves ... 6.02 1 wee ee eee cee ae ee 300 
Pipe laying............ if wale Gee sands: apa “500 
Pumping station. . ........ 0. cece eens oe JOO 

MD Well eerie cients: seco eenens 364 100 
Intake pier... Le Mawvate ate iek oc: len! ae aOR 
Driven. Welle ciso5ic. hihicrcd eis nice ie ecaeni ee 250 
Pumping machinery...... 


The company reserves the right to reject any 
or all proposals. 

THE WATER-WORKS MANUFACTURING 

COMPANY 
WILLIAM McGrew, Pres’t. 
JOHN W. HILL, Consulting Engineer, 
Cincinnati, O. 

HUNTINGTON, IND., June 30. 18go. 


PROPOSALS FOR CEMENT FOR THE DIS- 

trict of Colum bia.—Office of the Commission- 
ers. Washington, LD. C.. July 15, 1890.—Sealed pro- 
posals will be received at this office until 12 o'clock 
M., on TUESDAY, July 29, 180, for furnish- 
ing CEMENT for the Public Works of the Dis- 
trict of Columbia. Blank forms of proposals and 
specifications can be obtained at this ofice upon 
application therefor some tne! with all necessar 
information, and only bids upon these forms will 
be considered. The right is reserved to reject 
any and all bids, or parts of bids. 

. W. DOUGLASS, 
G. HIN, 
H. M. ROBERT, 

8 Commissioners, D. C. 


PROPOSALS FOR THE CONSTRUCTION OF 
Sewers. —Office of the Commissioners, Wash- 
at bara D. C., July 14, 1890.—Sealed proposals 
be received at this office until 12 o'clock M., 
on THURSDAY, july 31, 1890, for constructing in 
the District of Columbia, TERRA COTTA 
PIPB SEWERS, Brick Sewers and Receiving 
Basins. Blank forms of proposals and specifica- 
tions can be obtained at this office upon applica- 
tion therefor, together with all necessary infor- 
mation, and only bids upon these forms will be 
considered. The right is reserved to reject any 
and all bids, or parts of bids. 
. W. DOUGLASS, 
. G. HINE 
H. M. ROBERT, 
Commissioners, D. C. 


JULY 15, 1890. 

GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect 

Treasury Department, Washington, D.C., unti 
2 o'clock P. M., on the 8th day of August, 1890, for 
all the LABOR AND MATERIALS required 
for the extension of the U. S. Post-Office, etc., 
building at HOUSTON, TEXAS, in accordance 
with the drawings and specification, copies of 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for $100. 
The Department will reject all bids received 
after the time fixed for opening the same ; also, 
bids which do not comply strictly with all the 
requirements of this invitation. roposals must 
be sealed and indorsed, ‘** Proposal for the exten- 
sion of the U. S. Post-Office, etc., building at 
Houston, Tex.,’’ and addressed to JAS. H. WIN- 
DRIM, Supervising Architect. 8 
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PROPOSALS. 


COMMONWEALTH OF MASSAOCHO- 
SETTS. 


Metropolitan Sewerage Commissioners.— 
Notice to Contractors. 


GEALED BIDS FOR BUILDING SECTIONS 
8 and 9 of the Metropolitan Sewerage Sys- 
tem (East Boston) and Sections C and D 
(Brighton), allin the city of Boston, in accord- 
ance with the form of contract and specifications 
to be furnished by the Board of Metropolitan 
Sewerage Commissioners, will be received by 
said Board at its office, 93 Lincoln Street, Boston, 
Mass., until 12 o'clock M. of WEDNESDAY, 
August 13, 1890. 
o bid will be received unless accompanied by 
a certified check for the sum of one thousand 
dollars. 
All bids must be made upon the blank forms 
furnished by the Board. 
The exteral diameter of the sewer on Sections 


8 and 9g is from eleven to fifteen feet, and on Sec- 
oe and Dis from six and one-half to nine 
ee 


Some other particulars are approximately as 
follows: 


cifications and form 
at the above office. 
idder is required to make a statement 
indicating what sewer and similar work he has 
done, and to give references that will enable the 
Board to judge of his business standing. 
The Board reserves the right to reject any and 


Plans can be seen, and s 
of contract can be obtaine 
Each b 


all bids. 
HOSEA KINGMAN, } Board of 
Metropolitan 
TILLY HAYNES, } coo merage 
re) 
ROBERT T. DAVIS, ) Massachusetts. 
HOWARD A. CARSON, Chief Engineer. 10 


JULY 16, 1890. 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 

Treasury Department, Washington, D. C., unti 
a o'clock P. M. on the rath day of August, 1890, 
for furnishing all LABOR A MA L 
required for the erection and completion of the 
U. S. Court-House and Post-Office building at 
MONROE, LA. (except heating apparatus), in- 
cluding approaches, outhouses, etc., in accord- 
ance wi the drawings and specifications, 
copies of which may be _ had at this 
office or the office of the Superintendent. 
Each bid must be accompanied by a certified 
check for $500. The Department will reject all 
bids received after the time fixed for open the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. Pro- 

sals must be sealed and indorsed ‘‘ Pro 1 
orthe Erection and Completion of the U. S. 
Court-House and Post-Office build es Monroe, 
La.,’”’ and addressed to JAS. H. WINDRIM, 
Supervising Architect. . 8 


JULY 10, 1890. 

EALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising pe rcpitect 
Treasury Department, Washington, D. C., unti 
2 o’clock P. M. on the 6th a4 STN eet for 
all the LABOR AND BRI required 
in the erection and completien of the U. S. Post- 
Office building at LOWELL, MASS., (approaches 
and neering SP aratus not included) in accord- 
ance with the drawings and specification ones 
of which may be had on appuceuce at this office 
or the office of the Superintendent. Each bid 
must be accompanied by a certified check for 
$sco. The Department will reject all bids re- 
ceived after the time fixed for opening the same; 
also, bids which do not comply strictly with all 
the requirements of this invitation. oposals 
must be sealed and indorsed “Pro is for the 
Erection and Completion sencert eating A 
ratus and Approaches! of the U. S. Post-Office 
aa at well, Mass.,’’ and addressed to 
JAS. H. WINDRIM, Supervising Architect. 7 


TO CONTRACTORS AND BUILDERS. -—OF- 
fice of Lighthouse Engineer, 9th District, 
Detroit, Mich., July 7, 1890.—Sealed proposals 
will be received at this office until 4 o’clock P. M. 
of WEDNESDAY, the ath of July, 1 for fur- 
nishing the MATE A B of all 
kinds necessary for the construction and erection 
of keeper’s dwelling, wood shed, elevated walk, 
etc., required for Cedar River Light Station, 
Michigan. Plans, specifications, forms of pro- 
posals and other information may be obtained 
on application to this office. The right is re- 


served to reject any or all bids and to waive any 
defects. WILLIAM LUDLOW, Lighthouse En- 
gineer. 


PROPOSALS FOR SERVICE CONNEC- 
= Se rucor jill of Post pas Bassa ore 
h, Mont, July 5, 2 Sea proposals in 
iriplicate; subject to the usual cenditions, will 
be received at this office until 12 o’clock noon, on 
the sth day of August, 1890, and then opened, for 
furnishing all the labor hy Lah in making 
SERVICE CONNECTIONS with water mains 
at this post. Specifications, instructions to bid- 
ders, and blank forms of proposals will be fur- 
nished on application to this office, M. C. 
MARTIN, ae ene & R. Q. M. aed Infantry; 
» U.S. A. 9 


PROPOSALS. 


OFFICE OF CHIEF UARTERMASTER, 

Division of the Atlantic, Governor's Island, 
N. Y. H, July 12, 1890. Sealed proposals, in 
triplicate, subject to usual conditions, will be 
received here until 12 o'clock noon, Angust 1:2, 
1890, and then opened for construction, at Gov- 
ernor’s Island, N. Y. H., of one (1) douole set of 
officers’ quarters. All information can be ob- 
tained at the office of the undersigned. The 
Government reserves the right to reject any or 
all bids. Envelopes containing proposals should 
be marked “Proposals for Construction of Build- 
ing at Governor's Island, N. Y. H., and ad- 
dressed to CHAS. H. TOMPKINS, - Assistant 
Quartermaster General, U. 8. Army q 


PROPOSALS FOR MILITARY SUPPLIES. 
Office of the Quartermaster, VU. S. Miler y 
Academy, West Point, N. Y., July % 1890. Seale 
proposals, in duplicate, subject tothe usual con- 
itions, will be received at this office until 12 
o'clock, noon, on the 8th day of August, 1890, for 
Gas Coal, Anthracite Coal, Hardwood, Charcoal, 
Building Materials, Paints. Plumbing Materials, 
Gas and Steam Fittings, Pulleys, Belting, Arch 
Plates for Steam Boilers, Fire Brick, Fire Clay, 
Stationery, Printing Materials, Office Furniture, 
Brooms, Soap, Brushes, Range Parts, and other 
miscellaneous stores specified on schedules to be 
had upon application here. Preference will be 
given to articles of domestic production or map- 
ufacture, conditions of quality and price (in- 
clud in the price of foreign productions or 
manufactures the duty thereon) being equal. 
Inclose proposals in envelope marked ‘‘Propo- 
sals for Militar yale and addressed to the 
undersigned, CHAS. W. WILLIAMS, Captain 
and A. Q. M., U.S.A. 9 


PROPOSALS POR PLUMBING. ETC.— 
oper uartermaster’s Office, David's Island, 
N. Y. H., July 1, 1890.—Sealed proposals, in tri 
licate, will be received until 11.30 A. M., WED- 
NESDAY, July 30, 1890, and opened Lae rer 
thereafter, for supplying and fitting up BATH- 
TUBS, WATE ETS and URINALS 
in basement of 1888 Brick Barrack at this place. 
Plans, spec lacations, general instructions to 
bidders and blank forms of proposals will be 
furnished to bidders on application to this office. 
The right to reject any or all bids is reserved to 
the United States. Captain J. MCE. HYDE, As- 
sistant Quartermaster, U. S. Army, Depot 
Quartermaster. 8 


SEWERS, Cleveland, O.—Proposals are wanted un- 
til July 3%, tor the construction of certain sewers. 
Address UC. G. Force, City Civil Engineer, as above. 


BOILERS, Philadelphia, Pa. — Proposalsare wanted 
until July a9, for furnishing four tubular stee’ boslers. 
Address P. F. Harrmngton, Commaader, U.S. N., 
Lighthouse lnspector, Fourth District, as above. 


SEWERS, Gravesend, L. 1.—Proposals are wanted 
until July 28, for the construction of certain sewers, 
also setting hydrants, etc. Address John L. Voor- 
hies, Town Clerk, as above. 


PUBLIC LIGHTING, Cambridge, O.—Proposais 
are wanted, no date specified, for lighting the public 
streets, etc., of this p fora term of three years. 
Address James R. Barr, as above. 


STREET WORK, Boad Hill, O.—Pr >posals are 
wanted unt 1 August 4, for doing certain street work 
hele Address A. C. Maish, Corporation Clerk, as 
above. 


WATER-WORKS, Springfield, Mass.— Proposals 
are wanted until July 24, for doing certain work on the 
improvement of the water supply. Address H. Q. 
Sanderson, Chairman Water Commisewmers, as above. 

JAIL, Wheeling, W. Lele pate are wanted un- 
til August 1, tor the erection of a county jai at this 
place. Address H. H. Pendlecon, Clerk to the Com- 
massioners of Ohio County, as above. 


STREET WORK, Binghamton, N. Y.—Proposals 
are wanted until July 22, for the improvement of 
vumerous streets. Address W. J. Flanigan, City 
Clerk, as above. 


STREET WORK, Cuincionati, O.—Proposals are 
wanted until July 23, tor the improvement of nu- 
merous of the city streets. Ad Fred. Raine, 
County Auditor, as above. 


BUILDING, Huntington, Pa. — Is are 
wanted until July 25, for the erection of a building to 
be used as a sewer pipe factory. Address Jacob Sny- 
der, Architect, Akron, O. 


HEATING PLANT, West Troy, N. Y.—Pro- 
posals are wanted unti!] August 7, for furnishing, etc., 
a heating plaot inthe Army Gun Factory at Water- 
vliet Arsenal. Address Lieut.-Col. F. H. Parker, 
U.S. A., as above. 


‘Building Intelligence. 


NEW YORK. 

S w cor ggth st and roth av, br flat; cost, 
$45,000; 0, L Rogers; a, F T Camp. 

sand 7 w 81st, 2 br dwells; cost, $50,000 
all; o, G C Currier and W B Baldwin; a, not 
given. 

Ss ro4th st, 100 w Alexander av, 6 br flats; 
cost, $90,000 all; o, F Rohis; a, WH C 
Hornum. 

E s Avenve A, 25 n 72d st, 2 br tens; cost, 
$30,000 all; o, J J Reilly; a, as above. 


117-19 Mercer st, 2 br stores; cost, $30,- 
000 all; o, R Lecurn; a, G Provost. 


o, C Natale; a, A Hutton. 


BUILDING INTELLIGENCE. 
NEW YORK .—Continued. 


160 Henry st, br flat; cost, $20,000; 0, A 
Harris; a, C Rentz. 

Ss1r8th st, 60 ¢ Madison ay. § br flats; 
cost, $90,000 all; o, N Confortis; a, not 
given. 

Ns 1rgth st, 125 w 8th av, 3 br flats; cost, 
$45,000 all; o, J Thompson; a, J C Keit. 

1§6-60 Hester st, 108-108 Mott st, br 
factory; cost, 95.000; 0, P Nathan; a, A 
Wagner. 

Ss 128th st, 160 e Park av. 2 br flats; cost, 
$36,000 all; o, J Frame; a, Thom & Wil- 
son. 

N w cor 72d st and Lexington av, br hotel; 
cost, $50,000; 0, Mrs S_ Levenson; a, F 
Koehler. 

Secor 1ro7th st and Madison av, br flats; 
cost, $20,000; o, M Reilly; a, G H Griebel. 

107th st, 100 from Madison av, 7 br flats; 
cost, $126,000 all; o and a, as above. 


Blackwell's Island, br hospital; cost, $8,- 
000; o, City of New York; a, Withers & 
Dickson 

Blackwell’s Island, br lunatic asylum; cost, 
$25,000; 0 and a, as above. 


N s y5th st, 385 e Amsterdam av, br dwell: 
cost, $15,000; o, D Christie; a, F A Minuth, 

237 E 103d st, br flat; cost, $15,000; 0, C 
Nurge; a, B W Berger. 

762-766 Broadway, brick, iron and stone 
warehouse; cost, 65,000; 0, S Dessau; a, 
Schneider & Herter. 

4-6 W 4th st, brick, iron and stone bidg; 
cost, $40,000; o, Havens & Winters; a, R S 
Townsend. 


South sth av, n wor Bleecker st, br and 
iron store bldg; cost, 45,000; o, P H Mc- 
Manus; a, Cleverdon & Putzel. 


436 E 18th st, be structure; cost, $16,000; 
lessee, F Vettel; a, B W Berger. 


554-562 W 2sth st, br factory; cost, $12,- 
ooo; o, J W Felter; c, Outwater & Felter. 

4.0 W 48tb st, br and s flat; cust, $20,000: 
o, m andc, R Dick; a, M V B Ferdon. 

g16 2d av, br flat; cost, $19,000; 0, T 
Fitzgerald; a, Ogden & Son. 

75th st, 88, 75 e goth av, § s dwells; cost, 
bet $23,000 and $27,000 each; o, J TI Hall; 
a, GH Budlong; m, Butler & Mahoncy. 

84th st, ns, 250 w 1oth av, rear, br stable; 
cost, $2,000; o, and m,C T Wills; a, Berg 
& Clark. 

g8th st, n s, 100 e Columbus av, s flat; cost, 
$20,000; o, A Cameron; a, H Davidson. 

98th st, ns, 225 e Columbus ar, s flat; cost, 
$22,000; o and a, same as above. 


102d st, ns, 300 e 10th av, 3 br ands flats: 
cost, $20,000 each; o, F Hack; a, Cleverdon 
& Putzel. 


To6th st, ns, 265 w goth av, 3 br flats; cost, 
each, 23,000; 0, J J Barnes, Jersey City; a, 
A Birch. 

116th st, on s, 200 e Sth av, br and s flat; 
cost, $18,000; 0, W T Coggeshall; a. A 
Spence. 

165 W 122d st; br and s dwell; cost, $r5,- 
000; o and m, 1 A Hopper; a. R S Town- 
send. 

Railroad av, ws, 144 .n 1618t st, 3 fr dwells; 
cost, $3,500 each; 0, C Vallender; a, C C 
Churchill; c, A Ferguson. 


ALTERATIONS—NEW YORK. 
299 Madison av, extension; cost, $10,000; 
o, Fannie L Hellmuth; a and c, Wm Baker. 


S14 5th av, extension, interior alter- 
ations and walls altered; cost, $10,000; 0, m 
and c, D H King, Jr; a, CS Luce. 


MISCELLANEOUS. 


ADAMS, MASS.—High school, 2 stories, 
§0x70; cost, $12,000; a, C T Rathburne, 
of Pittsfield. 


AKRON, O. — Forge st, br shop; cost, 
$8,000; 0, Robinson Bros & Co. 


ANN ARBOR, MICH.—A $20,000 res will 
be erected here. Address E W Arnold, 57 
Buhl Block, Detroit, Mich. 


ATLANTA, GA.—2-story fr res; cost, 
$8,000; o, Thos Peters; a, G W Myers, of 
Detroit; b, not let. 


| BEARDSTOWN, ILL.—An $8,000 hotel 
131 E roth st, 2 br flats; cost, $20,000 all; 


will be erected here. 
Smith, as above. 


Address A M 


BUILDING INTELLIGENCE. 


BALTIMORE, MD.—S w cor Lombard and 
Green, 3-story br bldg; 0, Maryland In- 
firmary. 


Light near Lee, 3-story br bldg; o, Bal- 
timore, Chesapeake and Richmond Boat 
Co. 


Patterson, Park av and Gough, br church; 
o, Faith Reform Church. 


N e cor Madison and Roberts, stone 
church; 0, The Hebrew Synagogue. 


S e cor Charles and Huntington av, 6 
3-story br bidgs; o, W F Webber. 


1014 Valley near Eager st, 3-story br 
bldg; 0, Theo Rosensteel. 


Charles near Ostend, br chapel; o, Ad- 
vent Chapel. 


Hollins near Parkins, 2 3-story br bidgs; 
o, J Knefely. 

Necor 11th and Koundary, fr cottage; 
o, Frederick Utterbaugh. 


BELAIRE, O.—3 stores and dwells; cost, 
$10,000; o, H Schumlback; a, Jos Leina; 
b, not given out. 


BOSTON, MASS.—54-56 Market st (Bri), 2 
fr dwells; cost, $9,00cG; o, Margaret Den- 
ver; a and b, R Ryan. 


Humboldt av, cor Homestead st (Rox), 
fr dwell; cost, 9,000; o, L Foster Morse; 
a, Arthur Little; b, C HI Bledgett, 


Whitten st, off Hampshire st (Rox), 6 fr 
dwells; cost, $18.G00; 0, Silas Pierce; a, 
G F Crosbie; b, Cassidy & Davis. 

Huntington av, nr W Chester pk, br club- 
house; cost, $65,000; 0, Elysium Club; a. 
L Weisbein & W H H Jones; b, W A & 
H A Root. 


6-8 Brookford st (Rox), double fr dwell; 
cost, $13,000; o, Edwin Frothingham; a 
and b, Marquis & Chapman. 

4to10 Elmore st (Rox), 4 fr dwells; cost, 
$26,000; 0, a and b, J J Johnson. 


Tufts, Essex and Lincoln sts, iron mer- 
cantile bldg; cost, $7,000; 0, U S Hotel 
Co; a, Fred Pope; b, J G Scott. 

2221 Dorchester ay (Dor), fr addn and 
alteration; cost. $5,000; o, Rev J J Wil- 
liams; b, G K Cavanagh. 

133 Dartmouth st, br addn and alteration; 
cost, $8,000; o, H R Merrill & Co; a, S D 
Kelley; b, Currier & McCoy. 


BRAINTREE, MASS.—Bldgs costing $15,- 
600 all. 


BRIDGEPORT, CONN.—Cor North av 
and Parallel st, br and stone dwell: cost, 
$60,000; 0, St Patrick’s R C Church; a, 
Murphy, of Providence, R I; b, P Garvey. 


CAMBRIDGE, MASS. — Valentine st, br 
dwell; cost, $8,020; 0, C L Jones & Co.; 
a, T Johnston; b, McDonald & Co. 


42 Harvard st, fr factory; cost, $6,000: 
o and b, F H Holton; a, W Williams. 


Orchard st, br and fr bldg; cost, $7.250; 
o, Wm C E Patch; a, F M Eaton; b, R H 
Callupy. 


CANTON, O.—S e cor Market and 4th sts, 
pressed br bus block; cost, $10,000; 0, 
Sharer Bros; a, Guy Tilden; b, not let. 


CHARLOTTE, N. C.—An auditorium bldg 
will be erected here at a cost of $15,000. 
Address George B Hanna, as above. 


CHICAGO, ILL.—1722-24 York place, br 
flats; cost, $10,000; 0, A Schneider; a, 
Frowano & Gebson; b, Jno Woodstrom. 

Terry av and 73d st, br dwell; cost, 
$8,000; o and b, Schields & Cooke; a, Rob- 
ert Rae. 

4346 Grand boulevard, br dwell; cost, 
$12,000; o, A Mendell; a, R G Pente- 
cost; b, O Anderson & Co. 

4921 Madison av, br dwell; cost, $10,000; 
o, A H Trotter; a, F W Perkins. 

5623 Drexel av, br dwell; cost, $10,000; 
o, E L Garlott; a, J A Miller. 

423 Cottage Grove av, br store and flats; 
cost, $11,0c0; 0, ldrs C F Johnson; a, CC 
Foote. 

265 W Indiana st, br store and flats; 
cost, $12,000; o, Pat Monihan. 

322-24 Hermitage av, br flats; 
~ $8,000; 0, Geo Turnbull; a, Elmslee. 

495-535 Washburn av, boiler shop; cost, 
$80,000, o and a, same as above. 

1904 Wabash av, br store and flats; cost, 
$10,000; o, Wm H Emerson; a, F L Char- 
ley; b, Wm M Crilly. 


cost, 


CLEVELAND, O. — Madison av. 
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CHICAGO, ILL.—Union and Mark sts, br 


flats; cost, $8,000; 0, Geo Tegtmoyer; a, 
F Ahlschlager. 

428-30 Cleveland av, br flats; cost, €15,- 
ooo; o, R Henderson; a, A F Hussander; 
b, J Olson & Son. 


Milwaukee av and Holburn st, br store 
and flats; cost, $35,000; o, M E ‘Tabor; a, 
J E O Pridmore; b, ] B Sweet. 


197 California av, br flats; cost, $8,000; 
o, Mrs AC De Luce; a, J M Haskins; b, 
H Hughes. 


114-16 Hoyne av, br factory; cost, $22,- 
000; o, Peter Fahrrey; a, C A Weary; b, 
W D Price. 


345-53 Michigan av, addn br story; cost, 
$8,000; 0, Manual Training School; a, S S 
Bowan; b, Barney & Rodatz. 

1077-79 W Harrison, br livery stable; 
cost, $10,000; o, Frank Warren; a, Ed- 
brooke & Burnham; b, C & A Price. 


270 Sedgwick, br store and flats; cost, 
$14,000; o, Mrs M A Smith; a, H Sierks; 
b, Rodgers & Koch. 

1267-1317 W 12th, br foundry; cost, 
$150,0c0; o, Fraser & Chalmers; a, Raeder 
& Coffin. 


3005 Indiana av, addn to church; cost, 
$20,000; 0, Fifth Presbytertan Church; a, 
J T Long; b, W &S Nelson. 


2968 Lake Park av. br dwell; cost, $14,- 
000; o, OS Lyford; a, J J Egan; b, Slat- 
tery & Sons. 

1552-62 Wilwaukee av, br store and flats; 
cost, $70,000; o, Mrs Marie Schueltler; a, 
H Sierks; b, O W Menke. 


194-202 Van Buren, br store and flats; 
cost, $80,000; o, E J Monaghan; a, Lam- 
son & Newman; b, Ed Lehman. 

552 Flalsted, br st, cost, $10,000; o, L 
Klein; a, Furst & Rudolph; b, T Nichol- 
son. 


11g Dearborn, additional stories; cost, 
50,000; o, Mrs Mary Jones; a, Burnham & 
Root. 

308 W Erie, br store and flats; cost, 
$10,000; 0, Martin Olson; a, Lutken & 
Thieslen, b, A Nelson & Son. 

3801-11 Prairie av, br dwells; cost, $35,- 
000; o, E A Springer; a, Pond Bros; b, 
Hammond & Chapman. 

866-70 W Madison, br store and flats; 
cost, $25,000; 0, Judge M F Tuley; a, 
Wm Strippelman. 

222-26 Campbell av, br flats; cost, $12.- 
000; o and b, Chapman Bros; a, F B 
Townsend. 

267 Franklin, br store and flats; cost, 
$15,000; o and b, H Tf Lundgren; a, Ost- 
ling Bros. 

N California av nr Kinzie, br foundry; 
cost, $30,000; o, Griffen Wheel and Foun- 
dry Co; a, E Lee Heidreich. 

177 buildings costing less than $7,000 
each. 


CHARLESTON, S. C.—Nothing over $7,- 


ooo in value to report. 


CINCINNATI, O—N w cor Horton and 


Saffron sts, 2-story br church; cost, $11,500; 
o, St. Martin’s Congregation; c, C F 
Meyers. 

Miami Canal and Dodsworth st, 3 and 5- 
story br warehouse; cost, $10,000; 0, Clif- 
ton Springs Distillery Co.; a, O H 
Meyers. 

Langland st, Cumminsville, 1 story pas- 
senger station; cost, $7,000; c, Walker 
Branch. 

4th and Race st, 7-story br addn to St. 
Nicholas Ilotel; cost, $50,000; 0, Carlisle 
Estate; a, AC Nash and H E Siter. 

S ecor Wheeler and Warner st, 2'4-story 
br dwell and ten; cost, $8,500; o, M Koths- 
child; a, Gand A Brink. 

Vine aod Mulberry sts, 4-story br store 
and flat bldg: cost, $16,000; 0, Louis F 
Ablers; a, as above. 


West 
Cleveland, br and s 8 room bldg; cost, 


$25,000; 0, Board of Education, West 
Cleveland; a and b, not let. 


COLUMBUS, O —Long st, s and br busi- 


ness block; cost, $30,000; o, M G Lilley 
Co. 


Long st, shops, etc., cost, $13,000; 0, 
same as above. 


Long st, 7 dwells; cost, $19,200; 0, 
same as above. 


~ <- (Le, oe | 
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DENVER, COL.—Sherman av, bet 12th and 
13th sts, br and stone dwell; cost, $15,000; 
o, W R Thompson; a, Varian & Sterner. 


Union Depot prop., br and stone addi- 
tion; cost, $30,000; 0, Union Depot Co; a, 
same as above. 

Highland st, pressed br dwell; cost, $8,- 
000; o, E W Ray; a, same as above. 


Capitol Hill, Roman br dwell: cost, 
$15,000; 0, F Miller; a, same as above. 


Arapahoe st, bet 21st and 22d sts, br 
store; cost, $8,000; o, F Garbarshy; a, 
same as above. 

Lincoln av, bet 2d and 3d sts, br dwell; 
cost, $7,000; 0, Geo K Speer. 


DETROIT, MICH.—S w cor Trumbull and 
Alexandrine avs, 2%-story br and stone 
res; cost, $12,000; o, Wm Northwood; a, 
Geo E Depew; b. individual contracts. 

N weor Trumbull and Alexandrine avs, 
2%-story br and stone res; cost, $10,000; 
o, Wm J Howard; a, same as above; b, 
not let. 


S s Montcalm st, bet Antoine and Hast- 
ings sts, 5 244 story br res; cost, $15,000; 
o, Theodore Gorenflo; a, P Dederichs, |r; 
b, not let. 

E s Mt Elliot and opposite Hendricks av, 
2%-story br res and barn; cost, $7,000; 0, 
G Burlage; a, same as above; b, not let. 


Kanter, Hamlin and Baltimore avs, 41 
2-stury fr dwells; cost. $82,000; o, R M 
Baham. 

151 E High st , 2-story br res; cost, $8,- 
000; o, Dr F D Wheeler. 


DULUTH, MINN.—Architects Palmer & 
Hall have prepared plans for the erection of 
a $250,000 high school building at this 
place. 


FINDLAY, O.—Mhite addition br school 
bldg; cost, $8 600; a, Wm Burge, Toledo, 
O; b, Brake & McMillan. 


FORT WORTH, TEX.—Frank W. Kane, 
architect, is preparing plans for a brewery 
to cost $95,000; plans will be out in a few 
days. Also one large business house to cost 
$37,500, 


GALVESTON, TEX.—Wharf front, ware- 
house, N Y & Texas Steamship Co; cost, 
$t1,000; 0, C EI Mallory & Co; a, N J 
Clayton & Co; b, not let yet. 


GROSSE POINTE, MICH.—2¥% story fr 
and br res; cost, $7,000; o, John Villoran, 
Detroit; a, L M Smith & Son, Detroit; b, 
not let. 


HOLYOKE, MASS —Br addition, 4 stories, 
60x100; 0, Connecticut River Paper Co; a, 
E A Ellsworth. 


KNOXVILLE, TENN.—S B Luttrell has 
prepared plans for the erection of a $25,- 
ooo residence at this place. 


MARSHALL, TEX.—A §10,000 church will 
be erected here. Address J] B Carter, as 
above. 


MILWAUKEE, WIS.—S e cor ryth and 
Vliet sts, stockhouse: cost, $5,000; 0, 
Thos Given; a, Chas Kirchhoff: b, Haus- 
mann Bros. 


Eastwater and Huron sts, stockhouse; 
cost, $13.000; 0, H Ludington; a, H C 
Koch & Co; b, A Wendt. ; 

Cor Eastwater and Huron sts, stock- 
house, cost, $65,000; o, D Adler; a, same 
as above, b, Kiesen Bros. 


MINNEAPOLIS, MINN.—S e cor Main 
and Bank sts, 5-story br piano factory, 
cost, $50,000; 0, Century Piano Co; a, A 
'F Struch, 

88-98 Central ay, 3-story br stores and 
flats; cost, $20,000; o and b, A Gagnon; a, 
J H Record. 

S Wash av, bet 10th and rith avs, 2- 
story br stores and flats; cost, $13,000; 0, 
y . Robertson; a, Orff Bros; b, Pike & 

ook. 


employment. 
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MINNEAPOLIS, MINN.—A police station, 


to cost $15,000, will be built at 35th st and 
20th av. 


1815 Kenwood boulevard, br dwell, 
cost, $8,000; o. C S Brockett; a, Geo Ber- 
trand, b, J H McClay. 


1101-3-§ n 20th av, br stores and flats; 
cost. $15,000: o, E B Hubbard; a, F B 
Hart; b, Seymour & Hart. 


MT. CLEMENS, MICH. — A §1g0,000 


hotel will be crected here. 


Address N J 
Gibbs, as above. 


PEORIA, ILL.—Plans have been prepared 


for the erection of a $90,000 hotel at this 
place. Address Architect N J Gibbs, Mt 
Clemens, Mich. | 


PHILADELPHIA, PA. — Holmesburgh 


Junction, administration building; o, W 
R Dougherty. 


PORTLAND, ORE.—Stone city hall; cost, 


$500,000; 0, city of Portland; a, H J 
Hefty; b, not let. 


READING, PA.—3th and Elm sts, 2-story 


Queen Anne bldg; cost, $10,000;0, A Hoff; 
a, Smith Bros. 


sthand Exeter sts, 2-story s church: cost, 
$12,000; o, Rev Stoner. 


SHOLES, IND.—M. Q. Wilson, architect, 


Louisville, Ky., has prepared plans for a 
hotel near here, to cost $30,000, also for 
another hotel in an Indiana town. 


SOUTHERLAND, FLA.-—A hotel will be 


erected here at a cost of $109,000. Address 
C T Taylor, Barker Block, Omaha, Neb. 


ST. LOUIS, MO.—Vandeventer place and 


Grand av, addition to br dwell; cost, $7,000; 
o, Chas Clark; b, | W Givens. 


Wabash and Boyle avs, br power house; 
cost, $15.000; 0, Missouri R R Co; b, 
Milburn & Rich. 

Easton and Ewing avs, br store and 
dwell; cost. $7,900; 0, J A Scudder; b, 
same as above. 

Rauschenbach av and Benton st, br 
dwell; cost, $8,000; o, F H Schlingman; 
b, H Schulte. 

Clemens and (Goodfellow avs, fr dwell; 
cost, $7,000; o, P A Wilcox; b, E Marlatt. 

Cabanne and Goodfellow avs, fr dwell: 
cost, $9,000; o, Mary Hausman; b, subiet. 

N w cor 2d st and Clark av, br store; 
cost, $30,000; o, M Forster; b, A H Haes- 
sler. 


ST. PAUL, MINN.—lglehart st, near Mil- 


ton st; 7 fr dwells; cost, $17,150, 0, John 
Elms. 

Mound st, near Earl, 2-story br dwell; 
cost, $28,000; o, J F Eisemmenger. 

Dayton st, near Kent st, 2-story br dwell; 
cost, $8,000; o, J W Miller. 

Rice st, near Front, 2-story br store; 
cost, $8,000; o, Frank Haines. 


WHEELING, W. VA.—Store bidg, granite 


front; cost, $25,000; 0, Geo E Stifel & Co; 
a, Jos Leina; b, not givea out. 

Cor 17th and Eoff sts, store and dwell, 
br, s and pressed br trimmings; cost, 
$8.000; o, Leop Schafer; a, same as above; 
b, Wittkuhn & Karcher Bros. 

Mt Fulton nr Wheeling, 5 fr residences; 
cost, $5,000: 0, F Schafer; a, same as 
above; b, not given out. 


WILKES BARRE, PA.—Butler alley, br 


tens and stabies, cost, $12,500; o, L C 
Paine estate; b, P R Raife. 


WAVERLY, N. Y.—A $15,000 church will 


be erected here. Address Rev L E Wheeler, 
as above. 


POSITIONS VACANT. 


TOO LATE FOR CLASSIFICATION. 


WANTED—A FITTER WHO CAN WORK 


both lead and iron pipe. Good wages and steady 
Address S. & H., Box 44, this Office. 


AN 


MACKITE 


IMPROVEMENT | 
METHOD OF ROUGH rLASTERING. Manufactured in any length 
slabs from 1-2 to 6 inches thick. Plastering done in one-tenth the 
time of old way, winter or summer. 


ON THE PRESENT 


No waiting for walls to 


dry out. No dirt as in case of plasterer’s mortar. Less weight, less conductivity of 


cold or heat. 
partitions, furring, floors, roofs, etc. 


Can be used for deafening, back-plastering, non-conducting or isolating 


FIRE-PROOF, EASILY TRANSPORTABLE. 


EASTERN PLASTER BOARD CO., 52 Broad Street, New York. 
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THE WESTERN UNION BUILDING 
FIRE. 


THE recent fire in the Western Union Tele- 
graph Company’s building in New York City 
has attracted unusual attention, partly because 
it resulted in widespread inconvenience to the 
public and partly because so furious a confla- 
gration occurred in a structure intended to be 
fire-proof. Very large and high buildings, in- 
tended chiefly for business offices and con- 
structed with special reference to resisting fire, 
have multiplied in the principal cities of the 
country in recent years, and this case is full of 
interest. A portion of the daily press in various 
parts of the country has jumped to the con- 
clusion that the building was not properly con- 
structed and condemned almost everybody 
concerned without discrimination. To get at 
the real facts of the case, especially as to the 
structure itself, a member of the editorial staff 
of this journal has made an investigation as 
complete as the circumstances would permit, 
and his report is given in another column. 

Some facts with regard to the fire are hard to 
establish, and precisely wat injury was sustained 
by the building cannot be known until the walls 
and floors are taken down, but it is at least true 
that the catastrophe does not show the method 
of construction adopted a failure as against fire. 
The upper floors of the building had wires 
numbered by thousands, mostly insulated, and 
with paraffine and other highly inflammable sub- 
stances largely used as insulating material, be- 
sides which there were a large number of wooden 
tables, quantities of paper, etc, in the rooms. 
All this burned like tinder; so fiercely, in fact, 
as to imperil the lives of some of the persons in 
the building, but the structure itself did not 
collapse. That, in a nutshell, is the whole case. 
The upper stories of the building are to be re- 
constructed, but, so far as appears, this course 
is taken rather to improve the interior arrange- 
ment than from any fear that the walls and floors 
are seriously injured. 


ROPE TRANSMISSION OF POWER. 


SysTEMs of rope transmission of power in 
manufacturing establishments have been in use 
for many years, but it is only quite recently that 
they have given promise of becoming more 
widely recognized as convenient and efficient 
means of accomplishing the ends for which they 
were designed. ‘The results which have been 
obtained with them, it is true, have not in all 
cases been of uniform excellence, but this has 
been mainly due to the fact that, designers have 
occasionally failed to properly appreciate the 
requirements of good workings. Where rope 
driving has been tried and has failed, examina- 
tion has almost invariably revealed a disregard 
of correct principles of construction, and has 
shown nothing calculated to detract from the 
favor with which the system is regarded, espe- 
cially where continuous high speed is required. 

As regards the comparative cost of rope and 
other systems of transmission, and the average 
life of a rope of the kind ordinarily used in 
manufacturing establishments, it is difficult to 
get any precise data. As compared with leather 
belting, however, we have seen figures making a 
very favorable showing for rope, the relative 
cost having been in the ratio of about 8 to 1. 
As to the life of a rope, it has been roughly esti- 
mated that, with proper usage, it should not be 


less than about seven years. Cases where ropes 
have suddenly broken are few in number, the 
risk in this respect being reduced by the 
fact that any defects in a rope, arising from 
wear or other causes, will show themselves long 
before the point of danger is reached. In 
mill districts, particularly, engineers have not 
been slow to avail themselves of these advan- 
tages, and with the cotton rope, which is there 
chiefly used, most satisfactory performances 
have been recorded. It is but natural that, un- 
der these circumstances, the field of practical 
usefulness of rope driving is gradually being ex- 
tended. The system has already spread from 
general mill practice to various kinds of manu- 
facturing establishments, and those who have 
adopted it have had little cause for regret. 

With wire rope transmissions for out-door use, 
and with long spans, running upas high as about 
1,000 feet, serious trouble had been found to 
arise from excessive vibrations of the rope. 
Careful management, however, has had the effect 
of almost entirely eliminating these disturbing 
influences, and instances are now not rare where 
such long spans are used with perfect satisfac- 
tion,—that at Sibley College, Ithaca, N. Y., af- 
fording a good example. The span there, we 
believe, amounts to fully 1,100 feet, and, with 
some modifications in the plan as originally put 
into practice, no difficulty has been encountered 
in obtaining good results. 


CARE OF HEATING BOILERS. 


THE question of what should be done with a 
boiler when out of use and laid up for some 
time—a house-heating boiler during the warmer 
months of the year, for example—so as to best 
protect it against corrosion and general deterio- 
ration, has been frequently asked. The answers 
have, in the main, concerned themselves with the 
matter of internal corrosion, and various more 
or less effective methods of guarding against 
this have been suggested. One very important 
source of trouble and expense—external cor- 
rosion—has, however, been generally over- 
looked. With large boilers, used for power pur- 
poses, and under the care of trained attendants, 
this matter has received some attention, and 
proper measures are generally taken to protect 
the boilers on the outside as well as inside. The 
average house-heating boiler, on the other hand, 
is comparatively neglected in this respect, and 
to it, consequently, our remarks apply more par- 
ticularly. 

One of the principal causes of rapid destruc- 
tion of boiler plates from without, when boilers 
are out of use, is the presence of sulphur in its 
different forms, as evolved by the coal burnt on 
the grates. This sulphur, besides being brought 
into direct contact with the heating surfaces 
by sublimation, tending to cause red- 
shortness in the metal, acts also .in 
the forms of sulphurous and _ sulphuric 
acids which are held by soot deposits 
in flues and other convenient lodging places in 
the boiler. The sulphurous acid is formed 
directly by the combustion of coal, and rapidly 
changes to sulphuric acid in the presence of iron 
and of the moisture absorbed by the soot. The 
energy and rapidity with which sulphuric acid 
attacks iron is well shown by the familiar rapid 
rusting, as it is popularly termed, of stove pipes 
attached to stoves which are not used during 
the summer. This so-called rusting is brought 
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about in exactly the way just described, and is 
nothing more than sulphuric acid corrosion. 
Careful cleaning of the flues and other portions 
of the heating surface of a boiler is the only 
practicable means of guarding against this form 
of deterioration, and should be given careful 
attention, particularly at the end of the cold 
weather term, when a house-heating boiler is 
thrown out of use for a comparatively long 
period. Compared with the internal corrosion, 
or common rusting of a boiler, due to damp- 
ness, when empty, the external ravages of sul- 
phuric acid are accomplished with great rapidity 
and should be promptly met with suitable pre- 
ventive measures. 


FIRE IN A FIRE-PROOF BUILDING. 


THE recent disastrous fire—that barely escaped being 
fatal as well—in the upper part of the Western Union 
Telegraph Company’s building in New York City has 
excited especial comment and aftention on account of its 
rapidity, violence, and the destruction caused in broad 
daylight in a building of modern fire-proof construction 
prominently situated in the down-town business part of 
the metropolis, and where the best skill and efforts of ex- 
perienced firemen, with abundant water and apparatus, 
were immediately available. The building is on the 
corner of Broadway and Dey Street, is about 80x150 
feet, and eight stories high from the street to the roof, 
with floors in the roof as hereafter described, and a tower 
about 50 feet high; it was built of stone, brick and iron, 
and was occupied chiefly by the telegraph company. 

The rolled iron floor beams, 10 to 15 inches deep, were 
carried by the masonry walls and intermediate cast-iron 
tubular columns. Brick arches were turned between the 
floor beams, upon whose lower flanges they rested, and 
the floors were of cement or tiles on concrete bedding; 
the partitions and the wall linings were of plaster blocks. 
Some of the ceilings were formed by the floor arches them- 
selves, and others were flat plastered on iron tees or angles 
suspended from the floor beams. 

Air chambers were left between the brick piers and the 
brick facing walls. 

The roof was very steep and contained one nearly full 
story and two stories of lofts above that. The rafters 
were of rolled I beams in several sections, their depth 
diminishing to the tcp, where some of those at the valleys 
were trussed, king-post fashion. Angle-iron purlins, 
closely spaced, supported the slates, and the cornice, etc., 
was cast iron. The main stairways were cast iron, but 
the spiral stairway in the tower had a light wrought iron 
frame and wooden tread. The elevator shaft was of 
brick. 

The wooden door and window frames were about all the 
combustible material included in the real construction of 
that part of the building which was burned, although a 
gallery in the operating room had a wooden floor and 
railings supported on light uncased iron beams. The 
lower flanges of the floor beams and the columns were not 
sheathed or fireproofed. The seventh story was only 
seven feet high and was used asa battery and storage 
room, containing 50 battery stands, which consisted, es- 
sentially, of vertical wooden walls and horizontal wooden 
shelves built of pine, exceedingly dry, and stained and 
saturated with the oil that was used in the tops of the 
battery cells. A set of wardrobes was at one end of the 
room. The ceiling of this room was covered with multi- 
udes of insulated cables and wires connected with the 
switch-board, and the operators’ tables above. Part of 
these wrres were covered with gutta percha, which of course 
is very inflammable, but many of them were said to have 
been recently re-covered with an insulation considered 
fireproof, and which did burn off in this case. 

The eighth story was used for the operating room, and 
contained at one side the switch-board, beneath which, 
through a large hole in the floor, came the wires from 
the battery room, The operating room was filled with 
wooden tables, each accommodating four operators, placed 
in rows as close together as possible. Under each table 
was a small iron well, a few inches square, through which 
the wires came up to the instruments. 

On the ninth floor were the offices of the Associated 
Press, some private offices, and the restaurant. The 
lofts above were mainly used for storage, and contained 
great quantities of books and papers, in piles and in racks 
made of sheet iron and gas pipe. Considerable paper 


was of course contained in the operating rooms and of- 
fices, much of it being a fine, soft tissue paper, in loose 
sheets and bundles. 

The fire is supposed to have been caused by crossed 
electric light wires, and first broke out about 7 A. M., 
July 18, in the battery room, which was open on both 
sides with full opportunity for a draught through. The 
flames came up through the floor of the operating room 
and almost immediately set fire to the dry tables all over 
the room, then quickly reached the lofts and tower, 
barely allowing the fifty peopl¢ there time to escape, 
which they did, some through the elevator which was 
run from the fifth floor. 

The woodwork and contents of the battery and operat- 
ing rooms were wholly consumed with the most of that 
in the Associated Press and office rooms above. The 
restaurant and kitchen and some private rooms in the 
rear of the lofts were not much injured. The front of the 
lofts and the tower were thoroughly burned out as to 
woodwork, trimmings, etc., though not much of the solid 
paper and books was consumed. The fire did not go 
below the battery room, where it originated and apparently 
made its principal ravages on the inflammable contents of 
the building. A hasty examination by a member of the 
editorial staff of THE ENGINEERING AND BUILDING 
RECORD disclosed remarkably small injury to the build- 
ng. The floors appeared practically intact where visible 
or where cleared of the plaster, paper and other debris 
that was two feet deep in places. None of the columns 
examined were broken nor had apparent cracks. The 
main walis appeared sound and the most of their hullow 
brick facing was good. But few cracks were noticed in 
the cast-iron main stairway, which is in service now. 

The roof endured well, little or no damage or distortion 
being evident in the heavy lower sections of the rafters. 
Some of the upper sections were bent and warped, and 
one piece entirely crippled, but many pieces not bent at 
all. Some of the trussed @fters had their tie rods and 
struts broken, etc. Much of the light wrought-iron 
frame of the spiral stairs in the tower retained its shape 
and position, but the wooden steps were consumed. The 
sheet-iron shelves were destroyed, and the 6-inch rolled 
iron gallery beams in the operating room were badly bent 
and twisted. 

The roof and cornice trimmings were of cast iren and 
were not greatly damaged. 

The fire lasted an hour and burned until the fuel was 
about exhausted. Much of the damage was done by the 
water and it is estimated that the building, instruments | 
etc., could be restored to the same condition as before the 
fire tor about $100,000. The condition of the building is 
considered suitable and safe for such a restoration but the 
Western Union Company has decided to improve the 
opportunity to make some desired alterations and will 
rebuild the upper part of the building at a cost of about 
$500,000. 

The lower stories of the old building are still occu- 
pied. The building was finished in 1871 at a cost of 
about $2,000,000. George B. Post, of New York, was 
the architect; J. T. Smith and J. B.& J. M. Cornell, 
also of New York, were the principal contractors; the 
former for the masonry and the latter for the iron work. 


PLANS FOR IMPROVING BROOKLYN BRIDGE 
WANTED. 

A NOTICE is issued by the Brooklyn Bridge Company 
as follows: 

‘* Notice is hereby given that the Board of Experts appointed to 
prepare plans for the improvement of the termini of the New York 
and Brooklyn Bridge in the two cities will receive plans for the im- 
provement of the termini from any person who may choose to submit 
them. Plans must be in wiiting, and must be accompanied by draw- 
ings. No compensation will be given to any person for plans or 
drawings submitted unless such plans or drawings, or some portion 
thereof, shall be adopted, and in such case the compensation for 
such plan and drawing will be fixed and determined by the Board of 
Trustees, 

‘The decision of the Board of Trustees upon all the questions 
relating to compensation shall be final and not subject to question or 
review. The plans must be submitted to the Board of Experts 
addressed to C. W. Buckholz, Secretary, at the office of the bridge 
trustees, on or before September 1. Due notice will be given here- 
after of the time and place where oral explanations will be heard. 

** Any information concerning the subject matter can be obtained 
at any time at the office of the trustees of the bridge.” 


SYDNEY, Australia, is to have an hydraulic power system, 
modelled, in the main, after that in successful operation at 
London, England. The undertaking is in the hands of 
the Sydney and Suburban Hydraulic Power Company. 


OBITUARY. 


J. ROLAND SMITH, assistant in the City Engineer's 
office, Albany, N. Y., died July 20, at the age of 22 years. 


HENRY J. Davison, M. Am. Soc. M. E., died suddenly 
at Liverpool, July 22, on the steamer ‘* Majestic,”’ on 
which he was about to sail for America. He was 
born in New York City in 1835, where he had 
always lived. He was prominent as a mechanical engi- 
neer and manufacturer, and was connected with many 
business enterprises. He became superintendent of the 
Novelty Iron Works in New York City when only 20 
years old, a year later went to New Orleans and built the 
two Bogardus baking ovens, which cost $400,000, then 
directed the taking down of the tower of the Crystal Palace 
in New York, for which the Common Council gave him 
a vote of thanks, and afterward built steamboats and 
machinery to be shipped to South America in sections. 
Inu recent years Mr. Davison gave his attention chiefly to 
gas-works, of which he erected a considerable number, 
introducing a water-gas system. 


PERSONAL. 


W. A. SomerS has been elected Assistant City Engi- 
neer of St. Paul, Minn. 


F. L. Sizer and J. S. Keerl have opened a general en- 
gineering office at Helena, Mont. 


D. BontTicou has been appointed Engineer of the 
Kansas City, Fort Scott and Memphis Railroad. 


J. K. Sroure has been appointed Engineer of Main- 
tenance of Way of the Kentucky U nion Railway. 


RICHARD E. GANNON has been appointed Superintend- 
ent of the new Water-Works at Murphysborough, III. 


JoHN Bocart, New York State Engineer, with Mrs. 
Bogart, Sailed, July rg, on the Etruria, for atwo months’ 
vacation in Europe. 


THOMAS W. GANNON, who has had charge of the Cairo, 
Ill., Water-Works for the past four years, has been ap- 
pointed Superintendent. 


RupoOLPH MEYER, civil engineer, San Antonia and 
Aransas Pass Railroad, has moved from San Antonio, 
Tex., to Monterey, Nuevo Leon, Mexico. 


A. E. ALBY, C. E., has resigned his position as Assistant 
Engineer of the Elmira Bridge Company, to become Gen- 
eral Manager of The Fire Proof Flooring Company, with 
main offices at 18 Broadway, New York City. 


F.W WHuHITLockK, Assistant City Engineer of Water- 
bury, Conn., is acting as City Engineer, by order of the 
Board of Sewer Commissioners, pending the filling of the 
vacancy caused by the death of City Engineer F. F. 
Weld. 


Henry H. KENDALL and Edward F. Stevens, archi - 
tects, have opened an office at 8 Oliver Street, Boston, 
Mass. Mr. Kendall was recently at 40 State Street, and 
Mr. Stevens was clerk of the works at the new public 
library. 
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ENGINEERING SOCIETIES. 


THE ENGINEERS’ CLUB OF CINCINNATI held a meet- 
ing July 17, and W. B. Ruggles read a paper on the 
history and construction of the Ohio and Mississippi 
Railway. 

Dr. P. H. Dudley, the inventor of the dynagraph car, 
gave a description of his apparatus and the diagrams 
taken by it, which illustrate the condition of the surface 
of the rails, gauge, alignment, elevation of outer rail on 
curves, etc., of railroad tracks. 


GRANITE PAVING BLOCK INSPECTION IN 
NEW YORK. 

AS THRE has been complaint that the granite blocks 
with which a large number of streets in New York City 
are being paved in many cases exceeded the size per- 
mitted by the specifications, a member of the editorial 
staff of THE ENGINEERING AND BUILDING RECORD, on 
Monday of this week, investigated the matter. He 
visited seven streets where work is in progress or has just 
been completed, and in each measured ten blocks taken at 
random from different points in each street, intending to 
get an average of the whole. The specifications provide 
that the blocks shall be not less than 334 nor more than 
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Fifty-third Street, Between Tenth and Eleventh Ave- 
nues, Pavement Laid, and the Street Given Over 


to Traffic. 
I.—I2 X 4 2—11 x4 
3.—12 X 5% 4-12 X4 
5.—12 xX 3% 6.—10% X 4K 
7.—12% X 4% 8.—12 X4 
Q.—I1I X4 10.—I2 xX 4 


Sixty-fifth Street, Befween Tenth Avenue and the Boule- 
vari, Pavement Laid and the Street Given 
Over to Traffic. 


I1.—144% X 4 2.—134 X 3% 
3-13 X 4% 4.—1346 X 4K 
5-13 X5 6.—12 X65 

7-—134 X 4 8.—1r xX 4% 
Q:-—124% X 4% 10.—124 X 4% 


Sixty-sixth Street, Between Eighth and Ninth Avenues ; 
Pavement Laid and the Street Given Over to Traffic. 


1.—15% X 436 2.—10 XxX 4% 
3-—I24% X4 4.—10% X 4K 
5.—I13 xX 4% —10% X 4% 
7.—12 X4% 8.—12% X 4% 
9:-—13% X 4% 10.—11% X 4 
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$35,724.09. In the disbursements is included the sum 
of $10,422.62 for extensions. In the report of the Super- 
intendent, R. M. Saup, a brief review is given of the 
power houses and reservoirs, pumping record, fire protec- 
tion and allied subjects, and a larger and higher stand- 
pipe, to be located on the most elevated site procurable, 
is recommended. The extensions, noted above, included 
450 feet of ten, 1,gQ04 feet of eight. 4,266 feet of six, 7,946 
feet of four, and 733 feet of twoinch mains. Eleven 
new fire hydrants were added to the works, and five new 
fire hydrants put in place of old Troy plugs taken out. 


There are now 46 miles and 4,865 feet of city mains 
in use. 

A detailed statement of the cost of the extensions is 
given. A further detailed exhibit of expenditures from 
April 1, 1889, to April 1, 1890, is embraced in the secre- 
tary’s report. 


NEW ENGLAND WATER-WORKS ASSOCIATION 
EXCURSION. 


A JOINT excursion of the New England Water- Works 
Association and the Boston Society of Civil Engineers 
has been arranged, to be about the middle of September. 
The trip will include four days in the White Mountains, 
and the whole cost is put at not over $25. Details will 
be published hereafter. 
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44 inches wide, nor less than 8 nor more than 12 inches 
long. There were no blocks found among the 70 measured 
below the limit in either direction, but over 10 per cent. 
were above the limit as to width, and nearly one-half as 
tolength. In three cases, as appears below, where the 
laying of the pavement had not begun, blocks piled on the 
sidewalk were measured, but in all other cases stones 
laid in the street were taken. The measurements in de- 
tail, the dimensions given being inches, were as fol- 
lows : 


Fifteenth Street, Between Tenth Avenue and Hudson 
River ; Blocks Piled on the Sidewalk. 


1.—13% X 4% 2.—11% X 5§ 
3.—12 X4 4.—13 X4 
S.—Ir XxX 4% 6.—13 X 4% 
7-114 .X 4 8.—Ir 4 
9-—1344 X4 10.—12% X 3 


Twentieth Street, Between Tenth Avenue and Hudson 
River; Blocks Piled on the Sidewaik. 


1—13 xX4% 2—15 4% 
3.—10% X 4% 4.—114% X 4 
8.—12K% X4 6.—12 X4% 
7.—12K% X3 8.—1r xX 3% 
9.—1246 X4 10.—14% X 3K 


Lexingion Avenue, Between Sixty-ninth and Eighty-third 
Streets , Blocks Piled on the Sidewalk. 


I.—1l% xX 4 2—12 4 
3-13 X 3% 4-—I2 X 4K 
5-12 X 3% 6—12 X4 
7-—124% X4% 8.—144% X 4 
9-—144% X 4% 10.—13  X § 
Whitehall Street; Pavement Partially Laid at South 
Ferry. 
I1—I12 X4 2—12 X4 
3.—-13 X 4% 4.—12% X 5 
§.—I5 X4 6.—14 X 4K 
7-—15K X 4% 8-13 x4% 
9—I1% xX 4% 10.—1334 X 4 


These figures speak for themselves and call for no com- 


ment on what ought to be a conscientious and competent 
inspection service. 


ANNUAL REPORTS. 


ANNUAL Report oF THE Trustags oF WATER-WORKS OF THE 
City or Zangsvitie, O., forthe year ending March 31, 1890, 
together with the reportsof the Secretary and the Superintend- 
ent; also By-Lawsand Rules, and Schedule of Water Rates. 


The trustees’ report shows the total receipts for the year 
to have been $37,345.04, and the total disbursements 


THE WORLD'S FAIR SITE FIXED. 


THE Chicago Common Council adopted an ordinance 
Wednesday night, which is accepted as fixing the site of 
the World's Fair on the ‘* lake front,” with perhaps cer- 
tain parts of the exhibition in Jackson Park, about eight 
miles south of the city, on the Illinois Central Railroad. 
The ‘‘lake front” leoeation is opposite the heart of the 
city and very near it, where the reported plan is to add to 
the existing strip of land by filling in to the Government 
breakwater, making perhaps 250 or 300 acres in all. 


SOME particulars on the valuation of coal-tar pitch are 
given in a German paper by F. Muck. He considers the 
test of placing a sample between the teeth a good one 
as to consistency. To test the softening point a cylin- 
drical piece of the pitch of 4 mm. diameter and 100 mm. 
long is bent round the bulb of a thermometer, so that 
there is a length of 20 mm. on the one side of the bulb 
and of 80 mm. on the other. The longer limb is fixed 
parallel with the stem of the thermometer, and the whole 
placed in a beaker filled with water, and provided with 
an agitator. The water is then gently heated till the 
longer limb of the little rod of pitch bends round; this is 
taken as the '‘ softening temperature " of the sample. 
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TRANSPORTATION OF CRUDE PETROLEUM 
IN THE UNITED STATES. 

AS BEARING On an inquiry recently received regarding 
the pipe-line method of oil transportation in the United 
States, the following extract from a paper entitled ‘* The 
Different Methods of Transporting Crude Petroleum in 
the United States,” read before the British Association 
for the Advancement of Science, by John H. Harris, of 
New York, will prove interesting. The details of pipe- 
line operation, given in this paper, are as comprehensive 
as they can be made. 

Mr. Harris said that the only method of getting oil to 
market in the early days was by putting it into oaken bar- 
rels at the wells, each barrel of a capacity of 40 to 45 
gallons. One or more of these barrels only could be 
drawn by teams (on account of the nature of the roads) 
from the wells in the wilderness to Oil Creek, where they 
were emptied into bulk -arges, holding about 2,000 bar- 
rels. As Oil Creek was not navigable, these barges were 
floated down the creek on what were termed ‘' Pond 
Freshets.” At different points in Oil Creek dams were 
erected, which set back the water, and ponds were formed. 
When a sufficiency of water had accumulated, a wing in 
the dam was opened, and these barges were floated on the 
flood to the next dam, and the operation repeated until 
they reached the mouth of Oil Creek at its junction with 
the Allegheny River, from which point there was good 
flat-boat navigation to Pittsburg, the head waters of 
steamboat navigation in the Ohio and Mississippi valleys. 
This method of transportation was accompanied by great 
expense, incident to the loss of many of the boats, with 
their contents, in these drives, as well as the great labor 
and cost attending the building of the dams. The boats 
sold for what they would bring, on their arrival at Pitts- 
burg. So late as 1862, the cost of sending one barrel of 
oil to New York was about $7,50, and the cost of trans- 
porting one barrel from Oil City, at the mouth of Oil 
Creek, to Pittsburg, about $2.30; the cost of transporta- 
tion being so high as to break the market, oil at the time 
being sold at the wells at 50 cents per barrel. 

In the latter part of 1862, a branch of the Atlantic and 
Great Western Railway was projected into the oil regions. 
Later, a line of railway was built up Oil Creek to Corry, 
a station on the Atlantic and Great Western, making con- 
tinuous and direct railway connection to New York and 
the West. Still later, the Allegheny Valley Railway was 
opened up from Oil City, at the mouth of Oil Creek, to 
Pittsburg, Pa., thus perfecting the railway system from 
the regions to the large cities. A number of narrow-gauge 
railways were also built as feeders to the main lines. The 
lowest cost of moving oil by rail from the regions to the 
seaboard on the completion of these railways was about 
$1.04. Cylindrical tanks, 26 feet by 66 inches, made of 
light boiler plate, and mounted on eight-wheeled platform 
cars, and holding about 2,000 gallons, were used for its 
transportation. Bulk was broken several times, and the 
losses from leakage and evaporation were serious. In 
March, 1862, a bill was introduced in the Pennsylvania 
State Legislature at Harrisburg, for a franchise to carry 
oil in pipes from Oil Creek to Kittanning, Pa., with the 
privilege of extending the line to Philadelphia. Nothing, 
however, came of this bill. Later on, in 1864, a scheme 
was outlined for laying a pipe line down the Allegheny 
River to Pittsburg, for the transportation of oil. A large 
proportion of the people in the oil country, teamsters, oil 
producers, and railway corporations, opposed this as a 
blow to their prosperity, and, like the former scheme, it 
came to nothing. 

In 1865, the first pipe line was built from Pithole, Pa., 
toward Oil Creek, and oil was pumped through it, the 
distance being 3,200 feet. Three pumps were used, and 
81 barrels of oil per day forced through from Pithole to 
Miller Farm, a station on Oil Creek. This pipe was ma- 
liciously cut from time to time by teamsters, whose 
monopoly promised to be destroyed by this new method 
of transportation, and it was kept from utter destruction 
by constant patrol of armed guards. 

Later on in the same year a pipe line was laid from 
Pithole Creek to the Island Well, a distance of seven 
miles. In November, 1865, still another pipe line was laid 
from Pithole to Titusville, which latter point was then 
the center of the oil-producing districts, and also a great 
refining point. ‘Ihe cost of transportation so late as 
December 1, 1865, from Pithole to New York, was $5.75 
per barrel. 

Gradually the collection of oil was made by means of 
pipe lines running from the different wells to central sta- 


tions, and thence to loading racks at the railway stations. 
Much opposition was encountered from teamsters, but 
finally overcome, and in 1876 there were no less than eight 
or nine different pipe-line companies in the oil regions, 
whose lines radiated from the loading racks and storage 
tanks at the railway stations to the different wells in the 
interior. The business of these companies was collecting, 
storing and insuring oil at a stated price. They also 
issued storage certificates which were negotiable and used 
in commercial transactions as collateral. In 1875 a 4- 
inch pipe line was laid from the lower oil country to 
Pittsburg, Pa., a distance of about 60 miles. This, the 
pioneer trunk line, as in the case of the early local lines, 
at first had to be guarded by armed men to protect it 
from disturbance from those whose interests it antago- 
nized. 

In the latter part of 1875, the great oil field of McKean 
County, Pa., known as the Bradford Oil Field, was opened 
up, and its production has steadily increased, until at the 
present time probably three-fourths of the oil production 
of America is in and near the Bradford field. 

The total pipe deliveries from 1876 to 1884, were: 


T9896 kets euesey, Buds eaeeas 9,068,376 barrels 
1877. Samege ~ (heater 13,012,713, ** 
TO IB ok eid. we See see Veateeiss 15,011,425 -, 
187q..... ES Seite disc, Ree eier 20,085,716 ‘* 
1080. cndiats axieiewiny esieGates 24.7%8,950 i 
1881 - 29,674,458 as 
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Up to 1876 the refining of petroleum was carried on 
very largely in the oil country adjacent to the wells, and 
along the line of Oil Creek. 

Meanwhile large refineries had been built at Cleveland, 
O., at Pittsburg, Pa., at Buffalo, N. Y., and on the sea- 
board at Boston, New York, Philadelphia and Baltimore. 
The increase in the price of the products of petroleum, 
naphtha, paraffine and the residuum, for which there was 
no market obtainable in the oil regions, led to the greater 
development of refining at the lake ports and on the sea- 
board, where these products could be disposed of at a 
profit. This led to greater shipments of crude petroleum 
to these points, and as the business developed, the matter 
of transportation assumed such formidable proportions as 
to engage the attention of the refiners, who, under the 
lead of the Standard Oil Company, of Cleveland, O., 
associated with the principal local pipe-lines, known as 
the United Pipe Company, and the American Transfer 
Company, surveyed and laid down pipe-lines from the 
regions to Cleveland, Buffalo, New York, Philadelphia 
and Baltimore. They also purchased the pipe line, already 
in operation, to Pittsburg, Pennsylvania. 

The pipe-lines of America, with but a single exception, 
are all amalgamated in one company, known as the 
National Transit Company. The length of the New 
York line is about 300 miles. There are two lap-welded 
wrought-iron tubes, 6 inches in diameter the entire dis- 
tance, while a portion of the way a third 6-inch pipe is 
laid. The number of pumping stations is 11, they are 
about 28 miles apart, and are equipped with duplicate 
compound condensing pressure pumping engines, and the 
greatest elevation between stations above tide-water is 
2,490 feet. The Philadelphia line is 280 miles in length; 
diameter of pipe, 6 inches; number of stations, six. The 
Baltimore line covers 70 miles of direct pumping through 
a 5-inch pipe. The Cleveland line is 100 mules long; 
diameter of pipe, 5 inches, with four pump stations. The 
Buffalo line, 70 miles long; diameter of pipe, 4 inches, 
and has two stations. The length of the Pittsburg line is 
60 miles; diameter of pipe, 4 inches, with two pump 
stations. The entire length of these lines, including the 
duplicate pipes, is upwards of 1,300 miles, while the 
length of the collecting lines of 2-inch diameter in the oil 
region is estimated to be from 8,000 to 10,000 miles. 

In projecting these lines the experience of pumping oil 
through the short collecting lines of the oil country was of 
course available, but beyond that everything was simply 
conjecture. There were theoretical tables showing the resist- 
ance to be overcome in liquids passing through tubes for 
short distances, which, with a multiplier, would presum- 
ably give the friction for longer distances; yet there were 
no tables based on practical results, and certainly it was 
entirely experimental to attempt to force oil through bun- 
dreds of miles of pipes, over a very broken country, cross- 
ing two ranges of mountains, with rivers and creeks in- 
numerable. The engineering difficulties were novel, yet 
were uniformly and successfully met and overcome. 
Forcing oil through the smajler pipes and shorter dis- 


tances of the oil country had been hitherto accomplished 
by means of single cylinder pumps, sometimes called 
donkey pumps. The limit of their usefulness had been 
found in the extension of the various lecal lines, by the 
bursting of the pipes, the stripping of threads at pipe 
joints, and the frequent breaking down of the pumps, in- 
cident to the constant shock and jar upon pumps, pipes 
and connections, at the change of stroke, under the heavy 
pressure due to enormous frictional resistance, as well as 
exceptional head, due to elevation. 

Pumps were frequently put in on these local lines (most 
of which were 2 inches in diameter and 15 miles in 
length), where the frictional resistance was equivalent to 
a pressure of 1,500 to 2,000 pounds per square inch. 

The steam cylinders on these pumps were in some cases 
of a diameter of 30 inches, moving a ram of only 4 or § 
inches, and the concussion at each change of stroke under 
these pressures resembled the report of a rifled gun. Of 
course these conditions were preposterous, and in fact 
prohibitory, no pipes or material being found equal to the 
excessive and intermittent strain. 

After mature consideration, a committee was appointed 
to wait upon the late Mr. Henry R. Worthington, of 
New York City, who in his lifetime was undoubtedly 
at the head of hydraulic engineers in America, and 
asked him to consider the conditions of the service, and 
give his opinion as to the type of pumping engine best 
adapted to meet these severe conditions. The result was 
that an engine was designed and constructed by Mr. 
Worthington, sent to the oil country, located near Brad- 
ford, set up, and connected to a section of pipe line of 4 
inches diameter, 16 miles in length, reaching from Brad- 
ford to Carrollton, an oil station on the Erie Railway, 
which line had been laid for some time, but was in a con- 
stant state of rupture from the causes hereinbefore men- 
tioned. 

The result of the working of this machine was to revo- 
lutionize the entire transportation of petroleum. It ex- 
ceeded even the maker’s anticipations. The actioa of this 
pumping engine under these severe conditions was as 
quiet and as free from harshness of motion as could be 
desired. The movement of the column of oil through the 
pipe was uniform and constant, and whereas under the 
old system of single cylinder pump the column of oil 
came to a stop at the end of each stroke, with a variation 
of pressure on the gauge of several hundred pounds, with 
the Worthington type there was no stoppage, but a con- 
stant flow from the starting to the stopping of the engine, 
and an almost uniform pressure on the gauge. 

From 1878 to 1881-82 the building of the trunk lines 
to the seaboard was continuous, and refining of oil in the 
oil regions proper either remained stationary, or, as the 
different refineries were destroyed by fire (a fate which 
overtakes them all sooner or later), refining was discon- 
tinued, while on the seaboard and lakes large and exten- 
sive refineries were erected. 

The Worthington type of pumping engine is used ex- 
clusively on the pipe-lines of the National Transit Com- 
pany. The engines vary in size according to the condi- 
tion of service under which they are placed. On the New 
York and Pennsylvania lines, the most refined type of 
compound condensing engines are in use. On the Buffalo, 
Cleveland and Pittsburg lines, compound non-condens- 
ing engines are employed, while for the local lines a 
plain high-pressure pump is adopted. The average 
amount pumped per day through the New York lines is 
about 28,000 barrels, and the average head due to friction 
and elevation is about goo pounds, sometimes rising to 
1,200 and 1,500 pounds, depending, of course, on the 
piston speed of the pump. 

At the different pumping stations are located one or 
more receiving tanks made of light boiler plate, dimen- 
sions 90 feet diameter by 30 feet high, and the oil is 
pumped from tanks at one station to tanks at the next, 
though there have been cases where loops have been laid 
around stations, and oi! has been fcrced a distance of 110 
miles with one pumping engine. Duplicate pumping en- 
gines are located in each station, so that there may be no 
cessation in pumping, one engine being in constant ser- 
vice. 

The engines on the main 6-inch lines are from 600 to 
800 horse-power, while those on the 4-inch and 5-inch 
lines are from 150 to 200 horse-power, and the local !ines 
from 25 to 30 horse-power. The pipe is made especially 
for the service, is lap-welded wrought iron of selected 
material, tested critically before leaving the mills, and is 
known to the trade as oil-line pipe. The lengths of 18 
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feet are fitted at each end with coarse and sharp-cut taper 
threads nine to the inch, and with long sleeve couplings 
also screwed taper. The taper is usually 3 inch to the 
foot for 4-inch pipe. 

The usual way of threading iron pipe is to cut the 
threads straight or parallel; as a consequence only three 
or four threads come in contact with the thread of the 
socket, or help in any way to assist in making the joint. 

With a taper socket, the contact is perfect throughout 
the whole length of the thread on the pipe, thus making a 
tight joint. 

The lines are usually laid 2 or 3 feet below the surface 
of the ground, and from time to time bends are made in 
the pipe to allow for expansion and contraction, thus dis- 
pensing with expansion joints. 

Numberless creeks and rivers are crossed by the differ- 
ent lines, some on trestle bridges, others by laying the 
Pipe at the bottom of the river, with a bend up-stream. 
In crossing the Hudson and East Rivers at New York 
City, quite an engineering feat was performed, as both 


rivers are very deep at this point, and the tide very rapid. . 


The lines have become obstructed from time to time by 
the precipitation of paraffine, which, adhering to the 
pipe. reduced its area, and consequently the delivery of 
oil materially. A novel device is used for removing the 
paraffine or other obstruction. 
ployees as a ‘‘ Go Devil,” as it travels through the pipe 
at the same speed as the oil, being propelled by the press- 
ure transmitted from the pumps, and as its position can 
Only be located by its noise in motion, it has to be fol- 
lowed by relays of men, for should it stop unnoticed, the 
pipe would have to be cut to locate it. 

The reduction in cost of transportation of oil by pipe is 


not known absolutely, as the system is in the hands of a. 


close corporation, whose financial statements are not pub- 
lic property, but, having the particulars as to engines em- 
ployed, miles of pipe, and conditions of service, it is easy 
to see that a vast reduction in the cost of transportation 
of oil has been effected. Certainly among other benefits 
that arise from this change of methods of transportation, 
one great danger to the traveling public has been avoided 
—t#. ¢., the constant liability of railway trains and barges 
containing crude petroleum being destroyed by fire in 
transit, thereby endangering the lives of passengers on 
passing traias and boats, with consequent loss of prop- 
erty, as well as b'ocking for a time the most important 
trunk lines of railway. 


PROPOSED BRIDGE OVER THE SHIP CANAL 
AT DULUTH. 


THE third annual report of the Board of Public Works 
of Duluth, Minn., includes a plan for a combined rail- 
road and highway bridge over the Ship Canal through 
Minnesota Point, submitted by Alfred P. Boller, civil 
engineer, of New York City, at the invitation of the 
Board. 

The structure proposed is a single span swinging draw, 
475 feet over all, affording a clear water way of 200 feet 
between fenders, and 20 feet 6 inches clear height 
above mean water. Only two drawbridges in the world, 
those over Staten Island Sound, and the Thames River, 
at New London, exceed this in length and width of water- 
way, the former being 500 feet and the latter about 210 
feet in each case. 

The drawings which accompany the report show a cen- 
tral tower 25 feet square and 70 feet high, supporting 
two arms each 225 feet long, divided into nine panels of 
25 feet each, diminishing in depth from the full height of 
the tower at the center to 25 feet at the ends, with end 
posts inclined at an angle of 45 degrees. Thetopchords 
appear to be designed to resist compression for only 5 
panels from the ends, the 4 inner panels being supported, 
cantilever-wise, from the tuwer. 

The trusses are 24 feet to centers and between them is 
placed a single track railway with footways on either side. 
‘The roadways, 9 feet 6 inches in the clear, are supported 
by cantilevers outside of the trusses. Theturn-table will 
have a rim bearing and run on 58 cast-steel wheels 20 
inches in diameter, with 10 inch faces. ‘Ihe free ends of 
the draw will be supported on pedestal feet with vertical 
screw moyement operated from the center of the bridge, 
which will be swung by steam go degrees in go seconds, 
15 seconds more being required to unlock the ends and 
raise the rails. 

The structure is proportioned to carry in addition to its 
own weight a moving load of two 86-ton consolidation 


It is known to the em- 


engines, followed by a train load of 3,000 pounds per 
lineal foot, and a load of 500 pounds per lineal foot of 
the whole length of each roadway with stresses of 10,000 
pounds per square inch for live load and 20,000 pounds 
per square inch for dead load, moditied by the formulz 
forcolumns and shear. The material is to be a soft steel 
of 62,000 to 68,000 pounds ultimate strength, and 36,000 
pounds elastic limit. 

To form the foundation of the central pier it is proposed 
to dredge by pumping about 6 feet below the bed of the 
tanal, which is here about 30 feet deep, and then drive 
piles by the water jet and cut them off 1 foot above the 
dredged bottom. Coarse sand will then be 4lled in to 
the level of the pile heads, on which will be placed an 
open caisson of wood, whose bottom will be composed of 
a grillage of solid timber 6 feet thick, on which the ma- 
sonry will be built of coursed ashlar with concrete back- 
ing and granite coping. 

The estimated cost of substructure and masonry is 
$112,079 and for the superstructure $1 14,290, which, with 
Io per cent. for contingencies, engineering, etc., amounts 
to a total of $249,005. 

There will be 1,200 feet of iron trestle in the highway 
approaches, costing, at $100 per foot, $120,000, and 1,500 
feet of timber trestle on each side in the railway ap- 
proaches, to be eventually replaced by embankment. This 
at $10 per foot would cost $30,000, or a total of $400,000 
for the whole work exclusive of right of way and dam- 
ages, 


CURIOUS UPHEAVAL OF BRIDGE FOUNDA- 
TIONS IN HOLLAND, 


In building a three-span railway skew arch bridge over 
the Poldewaart, in Kettrel, Holland, J. Wuckelback 
writes in the London Architect, the proceedings were 
commenced in the usual manner, with the intention of 
having separate foundations for each pier. This was by 
shooting in large quantities of sand, to form dams within 
which, when pumped dry, the foundations would have 
been excavated. After a length of about 7o feet of sand- 
dam, 10 feet deep, had been filled in without exhibiting 
any signs of sinking, a heavy thunderstorm occurred, dur- 
ing which the whole mass was suddenly engulfed to a 
depth of 29 feet, whilst there arose simultaneously, at a 
short distance déwn the canal. to above tne water level, a 
mass of bog earth of an area of 4,489 square feet. This 
mass increased at subsequent periods of the proceedings 
to the area of 9,628 square feet, and there was reason to 
fear tor the safety of the adjacent dykes and other works. 
Piles 70 feet in length, when driven and tied together by 
waling pieces, severed bodily from their position and be- 
came useless. Fascines equally failed in producing sta- 
bility. The engineer, therefore, after directing the canal 
water into a side cut, surrounded the site of the intended 
foundation with mounds of sand, and the foundation pit 
was pumped dry. It then became necessary to remove 
all the bog earth from within the space for the founda- 
tion, which was accomplished by digging out spaces of a 
yard square and filling them in with sand as they pro- 
ceeded, until. by commencing at the exterior and working 
inwards to the center, all the bog earth was removed and 
a bed of sand had been formed in its place. The piles 
for the ordinary foundation used in Holland were then 
driven through the made ground, and the structure was 
completed with perfect success, the sand dam and the 
masses of upraised bog earth outside being subsequently 
dredged up in the ordinary manner to restore the canal to 
its original bed. The sudden rising of the bog earth during 
a thunderstorm is of frequent occurrence in Holland, and 
it would appear as if the adhesion of the masses of bog 
earth to the bottom was so slight that the vibration com- 
municated to the water by the thunder sufficed to destroy 
the equilibrium, and the bog turf, which from its slight 
specific gravity will float even .when wet, instantly rose to 
the surface. 


ELECTRICAL CHAIN-HAULING IN A COAL 
MINE. 


AN account of an electrical chain-hauling system in a 
coal mine near Beuthen, Silesia, Germany, is given in a 
recent issue of the Zettschrift fur das Berg-HAiittenund 
Salinen- Wesen. 

According to the abstract given in the Excerpt Minutes 
of the Proceedings of the British Institution of Civil Engi- 
neers, the gallery in which chain-hauling is employed is 
about 500 yards long, having a double line of rails, of 25- 


inch gauge. The numberof wagons dealt with per shift of 
ten hours is 800, weighing 440 tons. 

In a continuation of the gallery is situated the driving 
drum, 6.55 feet in diameter, mounted on a vertical axis, 
around which the chain is wound one and a half times. 
The chain having been conducted over a system of tight- 
ening pulleys, it is guided into the center of each line of 
rails, one for the full and one for the empty wagons. At 
the opposite end of the gallery it passes around a vertical 
pulley 4.8 feet in diameter, equal to the distance from 
center to center of the rails. The bearings of this pulley 
rest in a channel iron so as to admit of tightening. The 
links of the chain are 0.80 inch in diameter, and it weighs 
15 pounds to the yard. It rests on the top of the wagons, 
and is kept in that position by two vertical projecting 
pieces. ‘he wagons are placed at intervals of 20 yards 
on the chain. 

The current is supplied from the surface Schuckert 
dynamo, driven by a 60 horse-power twin-engine. Run- 
ning at 680 revolutions per minute, this machine gives a 
current equal to 35.9 horse-power. The current is con- 


ducted down the shaft to the motor by a copper cable 320 
yards in length, consisting of 19 stands of wire each 0.064 
inch in diameter, giving a total metallic section of 0.059 
square inch. ‘The cable is insulated with gutta-percha 
and inclosed in a lead pipe. ‘lhe motor in the mine is 
also a Schuckert machine, developing a maximum horse- 
power of 28.8 when running at 700 revolutions per minute. 
Between the motor and the chain drum intervenes a sys- 
tem of geared wheels, which reduces the speed down to 
10.5 revolutions per minute, giving the chain a velocity 
of 3.5 feet per second. The dynamo and the motor are 
both provided with ampere meters having a range of 80 
amperes and resistance coils, by means of which starting 
is effected gradually, and the current afterwards main- 
tained at the working rate. - 


THE WATER SUPPLY OF VIENNA.*® 


THE authorities of Vienna, who have to face a defi- 
ciency in the drinking water supply every winter, have 
determined to reinforce the existing supply, which falls 
short of the minimum daily volume needed of 5,100 cubic 
meters} by 1,130 cubic meters; the joint capacity of the 
Hochquellen and the Pottschach Springs being only 3,970 
cubic meters per diem. The author gives an account of 
the attempts made in the past to obtain pure supplies of 
spring water in the Vienna Neustadt district, and de- 
scribes the new project to secure deep spring water from 
the Neustddter Steinfeld. This district, which is a por- 
tion of the Vienna inner-alpine tertiary basin, extends for 
about 57 kilometers in length by 11 kilometers in average 
breadth. The soil isa diluvial limestone breccia, which 
rests upon a very deep lying impervious stratum. Into 
this breccia soaks the rainfall of an area of 1,413.9 square 
kilometers, and finds for the most part a subterrancan 
discharge, as only a small portion is accounted for in the 
waters of the Pitten, Schwarza and Leitha and the Hoch- 
quelle Springs. Generals Sonnklar and Streffleur, as far 
back as 1859, drew attention to this district, and in 1864 
a prize of 100 ducats was adjudged to Mr. Karlitschek for 
a scheme prepared in 1861 dealing with this source of 
supply. The quality of the water, which has been many 
times investigated, is very good, varying as it does in 
hardness from 13 degrees to 15 degrees, and having an 
average temperature of 9° to 11° Cent. The water com- 
pany has acquired an area of 230 hectares. The subsoil 
water, which flows at a mean velocity of 3 millimeters 
per second, attains a maximum daily volume of 3 millions 
of cubic meters, the minimum volume being 0.56 million 
cubic meters. Of this only 1.2 cubic meter per second, 
or 103.680 cubic meters per diem, is to be diverted. The 
water is to be collected in a concrete gallery or adit 7,050 
meters in length (7,710 yards), ending about 2 kilometers 
to the southward of Wiener Neustadt. ‘lhe adit is 
formed at a depth of from 15 to 28 meters below the 
surface, and 4 meters beneath the lowest subsoil water 
level. The internal dimensions of the adit are 4.5 meters 
high, 3 meters wide, fall 0.157 meter per thousand 
meters. For the purpose of inspection and maintenance 
there will be 17 manholes. At the end of the gallery 
there is to be a collecting reservoir formed of concrete in 
two compartments. The discharge of the water from the 
gallery into this reservoir is regulated by sluices, and the 
water in it will be kept at a nearly uniform level. Krom 
the first compartment of the reservoir the water flows into 
the second at an adjusted rate of 1.2 cubic meter per 
second. The sill of this reservoir is 262.5 meters above 
datum. By reference to a plan, the course of the main 
and the position of the various subsidiary reservoirs is 
explained. he latter, 18 in number, vary in capacity 
from 49,500 to 50,000 cubic meters. The pipe system 
extends to a total length of about 520 kilometers varying 
in diameter from 1,000 to 80 millimeters. The price for 
water supplied by gravitation is to be 1 kreutzer per 
hectoliter (gd. per 1,000 gallons), or for high-pressure 
service water I 2 kreutzer per hectoliter (11¢. per 1,000 
gallons). The works have been put in hand, and will, it 
is expected, be in operation in 1892. 


* A paper by A. Frank in Gesuadherts Inmeenteur abstiacted in 
Excerpt Minutes of Proceedings of the lustitution of Civil Engi- 
neers. 


+ One cubic meter equals 270 gallons. 
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THE HULL SEWAGE WORKS AND PUMPING 
ENGINES. ‘ 


THE Sewage Works of Hull, England, including the 
pumping station and pumping engines, are described in 
the London Eagineer, trom information received from 
A, E. White, Assoc. M. Inst. C. E., the Borough En- 
gineer of Hull, as follows: 


The estimated population is 208,000; rateable value, 
£700,000; and land area, since the extension of the 
boundary in 1883, 7,got acres. Previous to the exten- 
sion the population was 154,000 ; rateable value, £587,- 
ooo ; and area, 3,621 acres. The entire borough is very 
flat and low-lying, and the average level of the streets, 
which are almost without exception somewhat above the 
natural surface level, is only about g feet above Ordnance 
Datum, and, as arule, the ground nearer the Humber is 
higher than that farther inland. The subsoil consists of 
a stiff yellow clay to an average depth of about 6 feet, 
below which are strata of silt varying more or less in 
character ; also in most places a thin stratum of peat, and 
often a quantity of running sand. Boulder clay is met 
with at depths varying from 14 feet to 35 feet or more in 
different parts of the borough. The upper clay forms a 
good foundation for ordinary buildings, but for structures 
of a heavier character it is usually necessary to go to the 
boulder clay. ‘The berough is divided by the river Hull, 
and a line of docks, into three districts—(1) The Old 
‘Town, which was the portion formerly fortified, bounded 
on the south by the Hlumber, on the east by the river 
Hull, and on the north and west by docks, which portion 
contains a population of about 12,000; (2) the west dis- 
trict, west of the river Hull, and of the line of docks re- 
ferred to, containing a population of about 152,000; (3) 
the east district, east of the river Hull, containing a 
population of about 44,000. ‘The borough is further 
severed by five large open agricultural drains, flowing to 
the river Hull or the Humber, from extensive low lying 
districts, north of the town. 

From these facts it will be gathered that considerable 
difficulties have had to be contended with in the sewerage 
of Hull. The average level of the streets, as stated, is 
about 9 feet above Ordnance Datum, while in the Hum- 
ber, to which the sewage flows, the level of high water of 
ordinary spring tides is 12.37 feet above Ordnance Datum, 
and the level of low water of ordinary spring tides 10.10 
feet below Ordnance Datum; and under such conditions 
the inclinations of the main sewers are necessarily very 
flat, and the outfalls, where pumping is not adopted, are, 
of course, closed for a considerable period each tide. As 
a rule the sewers are at least of sufficient size to enable 
men to enter tor the purpose of brushing them out, where 
the inclination and flow of sewage are insufficient to 
render them self cleansing ; and their large size assists in 
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a rapid discharge during the short periods that the out- 
falls are not tide-locked ; and also enables the sewers, 
when tbe outfalls are closed, to act as a reservoir, if 
pumping is not available, or if the quantity of water dur- 
tag excessively heavy rains is more than the pumps for the 
time being can deal with. 

A main sewerage syste for the east district was 
carried out in 1854 and subsequent years, and for the 
west district in 1863 and subsequent years. Considerable 
additions have since been made from time to time to such 
systems. During the past ten years the Corporation have 
expended the sum of £40,000 upon new sewers which 
have been constructed under various contracts, exclusive 
of sewers included in the works specially mentioned 
herein, and of works of minor importance executed by 
the Corporation workmen: and the Corporation are now 
applying to the Local Government Board for sanction to 
horrow a sum of £7,950 for the construction of further 
works of sewerage. ‘Ihe whole of the west district within 
the old borough boundary is drained to one outfall, ex- 
cepting a small area which, although connected to the 
main sewerage system, has also a separate outfall. ‘The 
main outfall sewer, which discharges into the Humber 
between the William Wright Dock and St. Andrew's 
Dock, is 6 feet 6 inches diameter for a distance of 1.900 
yards, and although laid to an inclination of only 1 in 
3,000, it keeps itself clear of any deposit of sewage 
matter. The area added to the borough on the west side 
in 1883, which included the Local Board district of New- 
ington and a part of the Local Board district of Cotting- 
ham, is drained to an outfall 4 feet in diameter, discharg- 
ing intothe Humber within 33 yards of the main west 
district outfall; and since the borough extension a pump- 
ing station, hereinafter described, has been established to 
deal with the sewage of the main west district sewer and 
the Newington and Cottingham sewer, including the 
sewage of the portion of the Cottingham district not 
added tu the borough. 

The present sewerage system of the east district, with 
the exception of a short length of sewer, all falls to one 
point and discharges into the Humber by an outfall 4 feet 
in diameter ; a new system of sewers, however, which is 
usually described as the East District and Stoneferry 
Drainage, is now in course of construction, and will, when 
completed and connected to the existing system, not only 
drain portions of the borough which cannot be drained by 
gravitation to the present sewers, but will also provide an 
improved outfall for the entire district. The new outfall 
will be to the east of the Alexandria Dock of the Hull and 
Barnsley Railway Company, in the face of a river embank- 
ment constructed by the company a few years since; and 
its level will be 10 feet below Ordnance Datum, or practi- 
cally the same level as the three existing ontfalls already 
mentioned. The outfall sewer is 6 fect 6 inches diame- 
ter, with an inclination of 1 in 3,000 for a distance of 700 
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ards from the Humber, and almost the whole of such 
ength—being through made ground, or through what 
was until recently the foreshore of the Humber—is in- 
tended to be constructed of cast-iron pipes. supported 
upon piles. The pipes are flanged and jointed. A 
strip is cast upon the face of each flange at the outer edge, 
so that a space of ¥%-inch is left between each pair of 
flanges, when bolted together, and such space is calked 
from the inside with iron cement. In laying the iron 
pipes considerable difficulties have been encountered in 
consequence of the nature of the ground and of the water 
finding its way into the trench each tide; about half the 
intended length of pipe has, however, now been success- 
fully laid. The remainder of the sewers, excepting two 
syphons under agricultural drains, are all of brickwork, 
varying in size frem 6 feet diameter to 3'3°x2'2", egg- 
shaped, with inclinations varying from I in 3,000 to I io 
450. The length of sewer from the outfall to the most 
distant point is four miles, and the total length, including 
branch sewers, six miles, of which about four miles have 
now been constructed. The brick sewers, 6 fect 6 inches 
diameter and 6 feet diameter, are in 14 inch work. ‘Those 
5 feet diameter and the egg-shaped sewers, from 5'6"x3'8", 
down to 3'6"x2'4", were all intended to have been in 9-inch 
work, but in constructing some lengths of the larger sizes 
through bad ground it has been found necessary to use an 
additional half-brick ring on the invert. The sewers of 
the smallest size. 3'3°x2'2", are in 44-inch work. Cra- 
dling composed of 1-inch deal boards on elm ribs, as shown 
by sections of 6-foot brick sewer, has been largely used 
under some of the deeper sewers ; and in the case of these 
works, as well as in previous works in the borough, such 
cradling has been found a cheap and efficient means of 
supporting the brickwork, where the nature of the ground 
has rendered some support necessary. One tidal gate is 
provided at the outfall, and a pen-stock and two further 
tidal gates 670 yards from the outfall. where it is intended 
ultimately to erect a pumping-station. Manholes with 
ventilating gratings are constructed at intervals of 100 
yards, and provision for flushing the main sewer will be 
made near the highest point. 

The sewage pumping station provided for the west dis- 
trict of the borough, for dealing with the sewage of the 
main west district sewer and the Newington and Cotting- 
ham sewer, is about 370 yards from the outfalls into the 
tiumber. At low tide the sewage flows to the Elumber 
by gravitation as before, and when pumping is necessary, 
the sewage is still discharged by one or both of the old 
outfalls. ‘wo tidal gates and a pen-stock have been 
fixed on each of the old sewers, between the points of 
connection of the sewer leading to the station and the 
return sewer from the pumps; and while pumping is pro- 
ceeding, the tidal gates are of course closed, and the 
length of sewer outside them is under pressure, varying 
with the rise and fall of the tide in the Humber. When 
the tide is low enough to allow of a discharge by gravita- 
tion, the tidal gates are open, permitting the sewage to 
flow direct to the Humber without passing the pumping 
station. There are three compound pumping engines of 
the vertical, inverted, direct-acting type, each capable of 
discharging 10,000 gallons per minute, or 14,400,000 gal- 
lons per 24 hours, when working at the maximum speed 
of 20 revolutions per minute. ‘lhe cylinders are 18 inches 
and 30 inches diameter respectively, with 4 foot stroke. 
and the high-pressure cylinders are fitted with variable 
expansion gear. Each engine works two double-acting 
pumps, 30 inches diameter and 4 foot stroke, one pump 
being placed beneath each cylinder. The maximum lift 
is 20 feet; but as the pumps have only to work against 
whatever head of water there may be in the Humber, the 
lift varies with the state of the tide. A surface condenser 
is fixed on the delivery pipe from each pair of pumps, so 
that the whole of the sewage pumped is passed through 
the condenser. ‘The boilers are of the Cornish type, four 
in number, each 26 feet long and 6 fet diameter, with 3 
feet flue. Steam is supplied at a pressure of 80 pounds 
aad each boiler is capable of working one engine. A 
Green’s economizer, for heating the feed-water, is fixed on 
the line of the flue, between the boilers and the chimney 

The foundations of the pump chamber are carried into 
the boulder clay to a depth of 32 feet below the ground 
level, and formed of cement concrete 6to1. ‘The walls of 
the chamber are of brickwork inf cement up to the level of 
the engine-house floor, and are supported against the lat- 
eral pressure of the earth by a heavy frame-work of cast. 
iron girders and struts, fixed at a level about midway be- 
tween the base of the wall and the surface of the ground. 
The buildings are faced with white stock bricks, with 
Pateley Bridge stone dressings. A tell-tale, designed by 
Mr. White, and manufactured by Messrs. W. H. Bailey 
& Co., Salford, is placed in the engine-house. This teli- 
tale is worked by gearing and spindles from the engines 
and by floats and platinum wires from the sump and de- 
livery well, and shows at a glance the level of the sewage 
in the sump. which is the same as that in the adjoining 
sewers, the level of the sewage in the delivery well, which 
practically corresponds with that of the Humber, and also 
the head against which the pumps are working. The tell- 
tale further automatically records the above levels on a roll 
of paper driven by a clock throughout the day, and indi- 
cates the time at which each engine is started and stopped 
and the number of revolutions worked. To make the instru. 
ment more perfect, it is intended to attach to it a rain 
gauge, which will automatically record not only the daily 
rainfall, but also the quantity falling within any given 
time. 

The engines, pumps, boilers. etc., were supplied under 
a contract with Messrs. James Watt & Co., Birmingham, 
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who, together with a number of other firms, submitted 
their own designs in accordance with a genera] plan and 
specification supplied to them. The foundations, build- 
ings and sewers were executed by Mr. A. W. Stanley, 
Hull. ‘he cost of the pumping station was as follows: 
Engines, pumps, boilers, etc., £8,229; foundations, 
buildings and sewers, £8.873 ; other sundry works, £1,243: 
cost of site, £3,085; total, 421.430. The pumping station 
was commenced in February, 1883, and formally opened in 
June, 1884, and has worked very successfully since that 
time. The average volume of sewage pumped in dry 
weather is about 7,000 gallons per minute, or at the rate 
of 10,080,000 gallons per day, which is well within the 
power of one engine ; on rare occasions, however, during 
excessive rains, the volume is considerably greater than 
all three engines can properly deal with. As a rule the 
pumps are worked for eight hours each tide, but during 
heavy rain the time is extended. The working staff con- 
sists of six men, three of whom are on duty each tide. 

In a paper which Mr. White read before the Association 
of Municipal and Sanitary Engineers in June last, he gave 
the annual working expenses, exclusive of repairs, approxi- 
mately as follows: Wages of staff, £515; coal, 650 tons 
best South Yorkshire, at ros. 2d., £330; oil, stores, water, 
gas, etc., £130; total, £975. 


REQUIREMENTS OF SPECIFICATIONS FOR 
STEEL AND IRON.* 


THIS subject is one which could be discussed at great 
length, but would occupy too much space and time for the 
limits of this paper. The writer has endeavored to show 
a few of the points which should be included in specifica- 
tions for quality of material only, and to give a few rea- 
sons for the use of such requirements. 

Engineers have gradually made their specifications, 
especially for steel, more rigid and more comprehensive 
in their requirements ; they call for higher grades with 
each new specification, and as the engineers increase their 
demands, the manufacturers put in the necessary ma- 
chinery to comply with them. Engineers should bear in 
mind that the strain a piece of iron or steel will bear de- 
pends on the amount of rolling or forging which it re- 
ceives. A fair quality of iron is that specified in the 
Bridge Builders’ Standard Specifications, which make the 
ultimate tensile strength depend upon the area of section 
and the circumference of the piece, as indicated by their 
formula for ultimate strength in pounds per square inch--— 
7,000 X area 
circumference 
all iron except plates over 8 inches wide and shaped iron. 
Plates between 8 and 24 inches are required to have an 
ultimate strength of 45,000 pounds, and over 24 inches 
wide of 46,000 pounds per square inch. All shaped iron 
is specified to have an ultimate strength represented by 

7,000 X area 
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50,000 — circumference. 


viz., 52,000 — for tension members and 


The results of these formulz 


give quantities in conformity with the class of material 
manufactured by the best rolling mills of the country. 

Great care must be taken in determining the elastic 
limit and elongation of the material—the qualities which 
should be regarded as determining the allowable strain on 
tension members: 26,000 pounds per square inch is gen- 
erally taken as the lowest elastic limit allowed by the best 
authorities. The allowable elongation varies from 12 to 
25 per cent., according to the section from which tests 
are taken. One of the most important points to look 
after for surface defects 1s the inspection, which is the 
most difficult to thoroughly accomplish. 

Rolling mills usually have very little spare yard room 

for inspection of material], thus making it necessary to 

hurry the surface inspection in order to clear the yard, 
but with proper care the surface inspection can be done 
very satisfactorily. 

A very important test of steel and iron is the cold bend 
test, which should be required for all specimen tests. In 
the tensile tests wrought iron should show a strictly 
fibrous fracture, and in general must be tough and easily 
welded, and should show no weld marks after being 
cooled. . 

A sufficient number of tests should be made to fairly 
represent the sizes of the material ordered and the num- 
ber of full size tests should be sufficient to represent the 
eye-bars or tension rods; usually about one bar in 15 or 
20 is considered a fair proportion. 

Steel should have much more rigid inspection than iron, 
and should be rejected for much less important appearing 
defects. <A steel eye-var having any defects within 3 feet 
of either end before the heads are made, should be re- 
jected, as the upsetting of the same will tend to increase 
the size of the defects, while in iron bars the piling and 
forging of the heads will be more likely to remove them. 
It is customary to require two tests from each heat or 
blow of steel, one being a 3-inch round rolled from a 
small test ingot, which is poured as nearly as possible 
from the middle of the melt. and the second is cut from 
finished material, so as to represent as nearly as possible 
the different sizes of the same. These specimens are 
tested for elastic limit, ultimate tensile strength, elonga- 
tion, reduction of area and bending cold. 

The elastic limit of steel should be not less than 40,000 
pounds per square inch for high grade steel, 36,000 
pounds for medium steel and 30,000 pounds for soft 
steel. 


*A paper read by James Ritchie before the Civil Engineers’ Club 


of Cleveland, and published ia the Journal of the Association of 


Engineering Societies. 


The ultimate tensile strength of high grade steel should 
range between 70,000 and 80,000 pounds per square inch: 
of medium, between 60,000 and 70,000, and of soft, be- 
tween §2,000 and 60,000 pounds per square inch. 

The elongation in 8-inch length should be not less than 
18 per cent. for high grade, 22 per cent. for medium and 
25 per cent. for soft steel. The reduction of area at point 
of fracture should be not less than 35 per cent. of the 
original area. High-grade steel should be used for com- 
pression, bolsters, bearing plates, pins and rollers. 

Medium steel should be used for tension members, floor 
system, laterals, bracing, portals and, unless high-grade 
steel is specified, should be used for all steel members 
except rivets. 

Soft steel should be used in rivets onl¥, and should be 
tested by actually making up into rivets, riveting two 
plates together, and upon being nicked and cut out, should 
show a good, tough, silky structure with no crystalline 
appearance. Rivet steel should not have over 0.78, per. 
cent. carbon. 

Steel made by the Bessemer process should not have 
over 0.08 per cent. of phosphorus and open hearth steel 
not over yy of rt per cent. The amount of phosphorus 
allowed should always be stated in the specifications, as 
this determines the price of the pig iron required to make 
the steel. 

About 0.04 per cent. of sulphur is allowable and some- 
times more. Excessive sulphur in steel or iron causes the 
same to be ‘‘red short;’’ that is, it cannot be hammered 
or forged at or above a red heat, but can be worked below 
that heat, while excess of phosphorus causes the metal to 
be ‘‘ cold short” or incapable of being worked at or below 
the temperature of dull red heat. 

Analysis should be required of each melt showing the 
amount of carbon, manganese, phosphorus and sulphur 
in the steel, and these analyses would better be made from 
drillings taken from the finished material. 

The writer hopes to see the specifications of bridge 
engineers made of a uniform character, which can be 
easily complied with, and which will be based upon a 
thorough knowledge of the physical metallurgical and 
chemical qualities of the material. 


PROPOSED SEWERAGE FOR QUINCY, MASS. 


THE annual municipal reports of Quincy, Mass., for 
1889, John P. Prichard, Commissioner of Public Works, 
includes reports by Percy M. Blake, C. E., of Hyde Park, 
Mass., on a sewerage system for the city. The plan 
recommended by Mr. Blake, to include the larger part of 
Quincy, contemplates a system of sewers to collect the 
sewage by gravity at a point near the town farm, where it 
is to be pumped to a discharge pipe, which will run to an 
outlet in deeper sea water, either 12,000 feet to Gul 
Point or 16,000 feet to Nut Island. The main trunk 
sewer would be 30 inches in diameter at the pumping 
station, and the outfall pipe 16 inches or larger, of cast 
iron, laid level. The cost of the disposal works, with 
brick pumping station, two boilers, two pumps each with 
a capacity of 2,000 gallons per minute, with pine to Gull 
Point and protection of outfall, is put at $98,600, or, with 
reservoir at Gull Point to permit discharging at ebb tide 
only, $110,600. The cost with the outlet at Nut Island 
is given at $124,300 in one case and $140,300 in the 
other. 

With regard to a part of the city called Atlantic, which 
is so situated that its sewage could not be collected by 
gravity at the town farrh, Mr. Blake makes a separate 
report advocating separate collection by gravity and 
pumping to the main system. ‘ The cost of this, with 
pumping plant, he estimates at $72,320, 
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A FOOT BRIDGE IN INDIA. 


A VERY light foot bridge for moderate spans has been 
designed by J. H. Apjohn, C. E., of the Orissa Coast 
Canal Company, and used to cross the ‘* drainages ” 
along. the canalized portions of the Surpai River, India. 
The details of its construction are shown by the accom- 
panying illustrations prepared from sketches in the 
Indian Engineer. 

Evidently this footwalk must be very flexible, but that 
might be admissible for a temporary or little-used struc- 
ture, and various modifications, such as the use of floor 
guys, a trussed hand-rail, braced towers, etc., will readily 
suggest themselves. 


The suspension cables are adjustable at A, and are 
anchored at B to an old rail 20 feet long. From the 
appearance of the floor beam hooks it seems probable 
that it was intended to make portability a feature of the 
structure. 


A PECULIAR WROUGHT-IRON CHIMNEY. 


THE following particulars have recently been published 
of the construction of a wrought-iron factory chimney of 
somewhat novel character, built at Creusét, France. The 
total height of the chimney is 279 feet, the diameter 23 
feet at the base and 7 feet 6 inches at the top, the total 
weight being 80 tons, exclusive of masonry foundations. 
The latter are carried 3 feet 3 inches above the ground, 
and weigh about 300 tons. The shaft was built in suc- 
cessive rings, each 4 feet 1 inch high, the thickness vary- 
ing from ys inch at the base to} inch at the top. The 
nine lower rings were formed of eight plates each, the 
upper ones of four plates each. The base was encircled 
by a massive angle iron bolted to the foundation. The 
eight lower rings were lined with fire brick. The erec- 
tion of the chimney occupied seventy days, including 
taking down the flying scaffold. The latter was of a 
somewhat novel character. I[t consisted of a central 
wrought-iron tube 7 inches in diameter, and provided at 
the bottom with four wooden crossbars or arms, so 
clamped that their length could be adjusted to suit the 
varying diameter of the chimney, and carrying the internal 
platform. ‘hese arms rested on angle brackets refitted 
to the interior of the plates. The upper part of the cen- 
tral tube carried four crossarms or jibs, each consisting of 
a pair of timbers stiffened by raking struts from the cen- 
tral tube. From their outer ends was slung the exterior 
circular platform. The latter consisted ot a pair of angle 
iron rings, to the outer part of which was riveted a plate- 
iron fence, while the inner was provided with T iron 
stanchions. Radial bearing timbers, resting on these 
rings, and adjustable endwise to suit the varying diameter 
of the chimney. carried the platform, an annular space 
being left just sufficient for hoisting the plates. The 
latter operation was effected by a rope passing over an 
adjustable pulley fixed to each jib in turn, and carried 
down a central tube to a snatch block fixed at the bottom 
of the chimney. As each successive ring was riveted up, 
two pairs of bars were laid across, by which the scaffold 
was slung by four jack screws furnished with ratchet col- 


lars, and thus raised high enough to take a bearing on 
the next set of angle brackets. 

The complete scaffold weighed about four tons, and the 
heaviest plate about eight hundred weight. The total 


cost of the chimney, without foundations, was about 
$8,000. 
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NEW ENGLAND WATER-WORKS ASSOCIA- 
TION SKETCHES. 


No. XV. 
(Continued from page 104.) 
FORTY-FIVE DEGREE KNUCKLE JOINT FOR WATER 
PIPE. 


THE accompanying illustration, showing a knuckle 
joint admitting of 45 degrees movement, formed one of 
the several sketches submitted at the Portland meeting of 
the New Enyland Water-works Association. It was pre- 


HNUCHLE SOINT 
ADMITTING OF 44° 
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sented by F. H. Crandall, Superintendent of the Burling- 
ton, Vt., water-works. The joint is in use on the dis- 
tributing pipe of the lower service reservoirs at that place. 
The construction is clearly shown in the cut. 


THE PLANNING OF EARLY CITIES. 


A DISSERTATION on ‘‘ The New Town of Edinburgh, 
and on the Planning of Early Cities,” formed the subjeet 
of Prof. G. Baldwin Brown’s recent presidential address 
before the Edinburgh Architectural Association. Pro- 
fessor Brown, in the course of his remarks, pointed out 
the fact that the rectangular planning was a prominent 
feature in ancient Greece, whither it seems to have been 
imported from the seats of older civilization in the East. 
Wherever cities have to be laid out afresh on level ground, 
where no natural features are present to suggest a varied 
direction, the straight line and the right angle present 
themselves naturally, and would be delighted in by a 
people mathematically inclined. This was accordingly 
the scheme adopted by the old Egyptians and the Babylo- 
nians, who built upon flat alluvial plains, and who had, 
besices, a special reason for favoring a square or rectan- 
gular plan. This was Orientation. Among both these 
peoples, East and West, North and South had religious 
significance, and buildings or groups of buildings were 
commonly turned with their sides or their corners facing 
the points of the compass. The Egyptian tombs and the 
Babylonian temple mounds followed this law, which was 
strikingly exemplified also in the city of Khorsabad, built 
by Sargon II. of Assyria, near Ninevah. This city was 
foursquare, each side a mile in length, and provided with 
gates, the corners being turned towards the cardinal 
points. So much were the people of these regions ena- 
mored of this regularity, that in the case of Babylon 
itself, rebuilt by Nebuchadnezzar on each side of the Eu- 
phrates, which has naturally a winding eourse, the engi- 
neers first straightened the river-bed, and gave it a 
perfectly even line through the city, and then laid out 
their streets, the main ones parallel to the river quay, and 
the cross streets joining them at right angles. 

The scheme of street planning thus established was 
transported to the West under the following circumstances. 
When the epoch of magnificence in public wo1ks came to 
Athens, after the defeat of the Persiars, the Peirzeus, the 
sea-front of the city, which was to Athens as Leith to 
Edinburgh, came to be laid out anew under the adminis- 
tration of Pericles, and his adviser plannedit all in straight 
streets crossing each other at right angles. This adviser 
was one Hippodamus of Miletus, in Asia Minor. As 
native of a city on the eastern side of the Greek world, 
and one famous for its foreign trade and colonizing 
activity, Hippodamus would be familiar, through travel 
or report, with the old cities of Mesopotamia, and we may 
regard the plan be adopted at the Peirzeus as derived from 
this more ancient source. From this time onward the 
scheme of Hippodamus was regularly adopted in laying 
out new cities throughout the Grecian world, as in the 
cases of Thurii in Southern Italy, Rhodes and Megalopolis 
jo Peloponnesus. Still more remarkable was the adoption 
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of this scheme in the magnificent cities laid out by Alex- 
ander the Great and his sucessors throughout their 
extended dominions. In the most splendid of these, 
Alexandria and Antioch, the whole length of the city was 
traversed in a straight line by a broad street some four 
miles in length, bordered by colonnades, and this was in- 
tersected at right angles by a second principal thorough- 
fare, the spot where the two crossed being marked by a 
circus or a public monument. Lines of trees in the cen- 
ter turned some of these streets into boulevards. Parallel 
to these great guiding lines ran the subsidiary streets, all 
measured out with the rule and set square. So far was 
this passion for regularity carried, that in one of these 
post-Alexandrine cities—Nicza in Bithynia—the seat of 
the famous Council of the early Cburch that issued the 
Nicene Creed, we learn from Strabo [xii, 14, 7] that its 
shape was quadrangular, eleven furlongs in circuit. It 
had four gates, one on each side; and four main streets, 
running from these, met at right angles in the center, so 
that all four gates could be seen from a single stone set 
up in the exact middle point of the city. 

Now it is a remarkable fact about city-planning that 
this rectangular arrangement could not have presented 
itself naturally in the case of these Greek cities, for it 
contradicted in nearly every case the actual lie of the 
ground. There were here no flat alluvial plains ; but, on 
the contrary, marked natural features. The Peirzeus was 
a seaport occupying a bold rocky headland stretching out 
into the sea, and almost cut in half midway by deep bays 
indenting it on each side. The highest point of the 
headland rose to 300 feet. There were natural features 
of the most prominent and picturesque character, yet this 
very spot was chosen for the adoption of an artificial 
geometrical scheme, completely ignoring the configura- 
tion of the site. In the same way with Alexandria. We 
are especially told that the chief public buildings of the 
city were grouped together so as to face the great bay 
which formed the principal port; but it was not the 
sweeping line of the coast or the boldly projecting 
Lochias promontory which bounded the bay that gave the 
guiding line to the streets, but again the geometrical 
right angle and straight edge. Antioch was built on a 
hilly site, and it cost the engineers some trouble to secure, 
by means of substructures, a level line for.its principal 
thoroughfare. ‘The constant adoption of this rectangular 
scheme for cities situated upon broken ground or by 
natural harbors naturally provokes comment, and the 
following may, to some extent, explain it. Hippodamus 
of Miletus, who set the fashion, was not so much an 
architect, as a sophist, or amateur philosopher and 
moralist. Every intelligent citizen of the more ad- 
vanced Greek States was in his way a political philoso- 
pher, and had his own views of the manner in which a 
city should be organized, and of the proper relations of 
the various classes of its inhabitants. Just as naturally 
would he think out the ordering of the material streets 
and houses in which these were to dwell, and this 
the more readily because the professed architect in 
one sense of the term hardly then existed. Hip- 
podamus, therefore, -only followed the normal course. 
Aristotle tells us that he was a thinker who busied 
himself greatly about the constitution and internal order- 
ing of States, and to lay out streets and squares was 
merely to him a part of the same work. While he prob- 
ably obtained the first idea of rectangular planning from 
the older Oriental cities, he worked it in, doubtless, with 
his ideas for dividing the classes of citizens and regulating 
their moral and social life. The persistent use of the 
scheme in Greece is in this way a testimony to the strength 
of the principle of order and regularity so binding on the 
Hellenic intelligence, which they would emphasize in the 
plans of their cities as one means of inculcating the prin- 
ciple in its moral aspects upon the minds of the inhab- 
itants. A similar moral idea may underlie the conception 
of the New Jerusalem in the Book of Revelation, which 
was to lie ‘* foursquare”’ like Babylon and like Nicsea, and 
the scheme of which had as much affinity with the New 
Town of Edinburgh as the old historical Jerusalem had 
with the ‘‘ Auld Reekie” of the High Street and the 
Closes. 

There was, however, another way in which this feeling 
for regularity in city planning might be gratified without 
adopting the rectangular scheme. This was by working 
ou the principle of radiation, and running the streets in 
every direction outwards from a central point like the 
spokes of awheel. I am not aware that any Greek architect 
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actually carried out such a plan for a city, but that it was 
contemplated as possible is proved by a passage in the 
Birds of Aristophanes, where the town built by the birds 
in the air is to be circular, with a market- place in the center, 
and roads branching in every direction like the rays of the 
sup. 

After the Greek period had passed we find Roman 
practice greatly strengthening the tradition of rectangular 
planning. Rome itself, like Athens and all the older 
cities of Greece and Italy, was of the type of the Old 
Town of Ediaburgh, and remained il!-built, with narrow, 
crooked streets, bordered by immensely tall houses, till 
after the great fire. under Nero; but the rectangular 
scheme was always adopted in the arrangement of the 
Roman camp of the late Republican and early Imperial 
times. This was of a square, and sometimes oblong 
form, with four gates, and was intersected by two or 
three principal streets, parallel to which ran the sub- 
sidiary alleys. As many of the new cities founded by 
Rome were at first merely military stations, and grew up 
out of permanent camps of the kind just described, rect- 
angular planning was in this way extended over the 
regions conquered by the Roman arms. 

It would be an interesting task to endeavor to authenti- 
cate in Western towns, which had such a beginning, the 
traces of this original arrangement of the camp; but, 
speaking generally, we may say of all the cities of the 
medizval period following on the breaking up of the 
Romano Empire, that there was little thought of regular 
planning, but that they all reverted to the old fortified 
type, and squeezed themselves in within walls at the 
foot of their citadels to secure for the inhabitants 
the utmost possible protection in times of violence and 
disorder. It is very noteworthy, however, to find the 
regular rectangular scheme coming forward again into 
prominence at a more settled period of history. Edward 
I. of England had a delight in founding new cities both 
in France and Britain, and adopted the arrangement in 
every case of a rectangle, with a market-place in the 
center, and straight streets crossing each other at tight 
angles. Winchelsea, in Sussex, is the best example of 
his work in the British Islands. ‘he once busy town 
is now almost deserted, but the broad roads marking out 
the rectangular plots are still conspicuous, and where the 
houses which lined them have disappeared their course 
can be traced by the ranges of finely vaulted cellars which 
still exist, and give some idea of the former magnificence 
of the place. 

If, now, it be sought to determine in the abstract what 
is the most effective and convenient scheme to adopt in 
the laying out of new quarters or new cities, the follow- 
ing points would have to be borne in mind. Unquestion- 
ably, where pronounced natural features exist, such as the 
lines of hills, or of the sea coast, these should be allowed 
to furnish the main outline of the scheme, and it is curious 
to find the Greeks, of all people in the world, ignoring 
the directions thus given by nature. 

In the case of more purely artificial schemes, there can 
be little question of the superiority of the rectangular over 
the radiating plan. The latter may give scope for a few 
fine avenues, as in the case of those that converge to the 
Arc de Triomphe at Paris: but the subsidiary streets 
have no definite place or plan, while in the parts near to 
the center, where the ground is most valuable, the plots 
of land are angular aod awkward in shape, and offer per- 
plexing problems to the builder. 

In cases where a city or a quarter has to be laid out 
afresh in a frankly artificial manner, it is probably the 
soundest taste not to try for picturesqueness and variety, 
which, after all, will never have the genuine charm of 
what comes by happy accident, but to aim at stateliness 
of effect and at an air of calculated unity embracing the 
whole complexus of buildings dealt with. A rectangular 
scheme, accordicg to which the space laid out must be 
definitely bounded on each side, and the whole have com- 
pactness and clearness of outline, secures this far better 
than any radiating scheme, and has the further advantage 
of giving a natural place for open squares, which come 
easily and effectively into the composition. 

SE 


WATER in the city reservoirs at Rochester, N. Y., re- 
cently fell so fast as to cause apprehension, and attempts 
were made to dimioish the consumption by stopping the 
use of garden hose, etc., and by diminishing the press- 
ure. A saving of about 1,000,000 gallons a day seems to 
have been made by these means. 
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Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 
As the subjects are seiected for their supposed novelty and 


interest merely, it will, of course, be understood that the 
sclection does not imply indorsement. 


FURNACE FOR USE IN LAYING WATER 
MAINS. 


SEVERAL months ago this journal had an inquiry from 
a subscriber asking where he could obtain a furnace for 
melting lead to use in laying water pipe. There is given 
herewith a cut showing one form of such a furnace which, 
with slight variations, may be made to do duty for almost 
any occasion. The long carrying handles may be re- 
placed by hooks on the side of the furnace into which the 
woikmen may insert bars or pieces of pipe with which 
to carry it. The grate is made in one piece and 
rests on angle irons without any fastening, so that it is 
easily removed. The notched supports which carry the 


kettle are of great convenience in regulating the tempera- 
ture of the lead. No door is furnished for firing because 
there is ample room between the kettle and the sides of 
the furnace to throw fuel upon the grate. The ash door 
can be closed, if one wishes to shut off the draught, by a 
piece of sheet iron. This furnace is manufactured by the 
Taunton Locomotive Manufacturing Company, of Taun- 
ton, Mass., and was designed by the Treasurer, William 
R. Billings, who isthe author of ‘‘ Some Details of Water- 
Works Construction,” published by this journal. This 
design grew out of Mr. Billings’ practical experience in 
laying water mains. 
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Correspondence. 


a 

Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


THE PROPOSED WATER-WORKS CRIB IN 
CHICAGO. 


Vicrori<A, B. C., July 16, 1890. 
To the Editor of THE ENGINEERING AND BUILDING RECORD: 


Sir: In reference to the inquiry of a correspondent in 
your last issue, I can give you a few facts and some 
opinions. 

In January, 1887, the undersigned, together with Mr. 
B. Williams and Mr. S. G. Artingstall, reported to the 
Mayor and City Council of Chicago, among other matters, 
the plan of increasing the water supply of the city. The 
new pumping station was recommended to be built in the 
central part of the city and a new tunnel from it to the 
lake. The report further said : 

*' We believe that a submerged intake will afford a more 
reliable and safer structure so far as injury from passing 
vessels and stoppage by ice are concerned, thana structure 
projecting above the water. 

** With the sewage kept out of the lake there is no need 
of locating the intake further than two miles from the 
shore, where water can be obtained sufficiently free from 
suspended earthy matter, and where a depth of about 30 
feet is generally found, which is the least depth desirable 
for a submerged inlet.” 

The main recommendations of this report were adopted, 
except the suggestion of a submerged intake and limiting 
the length of the tunnel to two miles beyond the shore, 


I myself have never been able to hear of any good reasons 
why these exceptions were made, and I am not aware that 
any other engineer was ever publicly consulted with refer- 
ence thereto. nor do I know who is responsible for advis- 
ing this remarkable engineering. 

The reasons which led us to recommend the submerged 
intake were about as follows: In 30 feet of water, about 
two miles from shore, there would be no danger to a sub- 
merged structure, either from vessels during storms or 
from ice. If the area of the intake is made large enough 
to reduce the velocity of the inflowing water to but a few 
inches per second, no drift will tend to obstruct the grat- 
ing. 
In addition to the great economy of a submerged intake, 
the large structure reaching above the surface of the lake 
is a decided disadvantage in several respects. The unde- 
sirability of banishing human beings for the cold winter 
months to a desolate spot among fields of ice did not in- 
fluence our opinion, because if necessary this hardship 
should and could be endured for the benefit of a large 
community. But we considered that the structure in the 
lake would prevent the free movement of ice and therefore 
be exposed to unknown but enormous strains. If no 
injury resulted therefrom directly, the ice would probably 
be forced both up and down the face of the crib and tend 
to obstruct some of the ports, which trouble has occurred 
at the present crib. The stone and iron at the ports, and 
of the structure itself, when cooled by radiation would 
cause the formation of slush and anchor ice about them, 
which, as in the case of the previous crib, tend to obstruct 
the ports. Regarding this question of anchor ice, Sir 
William Dawson, in a discussion at the Canadian Society 
of Civil Engineers stated: ** The fact that it forms most 
readily in open water without any covering of ice, and in 
clear, cold weather, indicates that radiation from the 
bottom has an important influence in its formation ; but 
where the water is sufficiently cold it may crystallize on 
any nucleus presented to it, and more especially, it would 
seem, on metallic bodies and stones which are good con- 
ductors of heat.” Wooden gratings of a submerged in- 
take will probably be free from the danger of anchor ice. 

All these reasons seem to indicate that such a structure 
as proposed is objectionable, and I am not able to dis- 
cover for it any advantages (except as a terminus for ex- 
cursion boats), much less any justification for an outlay of 
over a quarter of a million dollars. 

We have, moreover, some positive evidence to confirm 
these views, as a number of submerged intakes have been 
successfully used in different lake cities. The largest one 
is in front of the city of Toronto. It stands in about 26 
feet of water, and is about 2,000 feet from shore. The 
crib is go feet square and covered with an oak grating 
consisting of 2-inch bars and 3-inch openings. It was 

ut into use in 1882, was examined for the writer in the 
fall of 1888, and found to be perfectly clean. It had 
never required cleaning. Nor has there been any ob- 
struction from floating ice, as this can readily float over 
the crib: nor from anchor ice, because of the oak grating. 
But even in Chicago the present intake for the old Hyde 
Park Water-Works is submerged, and, although com- 
paratively near shore, it has been working for several 
years without interruption. 

This subject is certainly of interest to engineers, and I 


hope you have received, or will receive, further communi- 


cations, giving actual facts and representing different 
sides of the question. RUDOLPH HERING. 


Questions and Answers. 


All questions relating to building construction, aving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 
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Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as i 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to aclerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, So that it may be prompcly sent to 
the Editor. 


AIR IN WATER. 


G. F. Cooper, Superintendent of the Xenia, O., Water 
Company, writes: ‘* The water here during the summer 
time is full of small bubbles of air, which makes it look 
milky when first drawn, but after jt has been standing a 
few minutes the air rises and the water is then clear. Is 
there any way to remedy it? 

We have splendid water, but some people think because 
it looks milky when first drawn it isn't good ?”’ 

[Charles B. Brush, Chief Engineer and Superintendent 
of the Hackensack Water Company, of Hoboken, N. J., 
to whom the above inquiry was submitted, writes: 

‘* I do not understand the anxiety of your correspond- 
ent in relation to the air bubbles in his water mains. He 
states that he has splendid water, but that when it is 

drawn from the mains it looks milky, but after standing 
for a moment the air rises and the water becomes clear. 
The condition which gives so much anxiety is one which 
1 have spent a great deal of money to obtain. 1 have no 


doubt that the good condition of his water is largely due 

to the amount of air in it. Nothing pleases our c on- 
sumers so much as to obtain their water in this condit ion. 
If he really wants to get rid of the air he can do so Ly put- 
ting some air cocks in the summits of his mains and blow- 
ing the air off. ‘his may be necessary, if there is suci 

an excess of air as to interfere with the operations of his 

plant. As soon as his customers understand, however, 

that this zration of the water indicates a high degree of 

purity and vitality, I believe that further complaint on 

their part will cease.”] 


HIGH RANGE PYROMETER. 

RuFForD & Co., of Stourbridge, England, write: ‘‘Do 
you happen to know any makers of pyrometers? We 
want to have one to register at least from 2,000° to 3,000° 
Fahr., but cannot find one. 

‘Our old pyrcmeter was marked on its face, ‘A. Krauss, 
Paris.’ We wrote to Paris to Krauss, but the letter was 
sent back through the dead letter office. Ours was like a 
gun barrel with a circular indicator at one end and regis- 
tered to upwards of 2,000, but it is now worn out.” 

[We have been unable to find out anything about the 
firm, ‘‘A. Krauss, Paris.” Generally speaking pyro- 
meters registering to between 2,000 and 3,000 degrees are 
not called for owing to their ucreliability at such high 
temperatures, which approach and even pass the melting 
points of some of the metals used in their consti uction. 
Manufacturers frequently state in their catalogues that 
their pyrometers will indicate correctly only up to 1,000 
degrees, tough the instruments are graduated up to I,500 
and 1,600 degrees. Such pyrometers can be bought from 
almost any large dealer in, or maker of, temperature and 
pressure indicators and appliances. Temperatures be- 
yond their range can, however, easily be determined by a 
calorimetric method, which consists in exposing a known 
weight of metal, say iron, to the temperature to be de- 
termined, and then cooling it in a known weight of water, 
noting the initial and final temperatures of the water. 
The following simple calculation will, with these data, 
give the desired temperature: 

Let T = temperature to be determined = temperature 

of exposed weight of metal; 
== initial temperature of water; 
= final - es, 

‘* W — weight of amount of water used; 

‘* qw == weight of metal; 

‘* 5 == specific heat of metal. 
ne To 

w Ss 

For temperatures above 3,000 degrees platinum may be 
substituted for iron. The specific heat of iron may be 
taken as .1138, and that for platinum as .038 2. | 
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FILTERING SEWAGE IN BERLIN. 


IN a recent paper discussing sewage disposal for Lon- 
don, England, Crawford Barlow, M. Inst. C. E., said of 
Berlin, that, with a population of 1,400,000, located on 
15,266 acres of a flat, sandy plain, there is a total of 30.- 
800,000 gallons of sewage per diem from the 12 drainage 
districts. This is pumped to several irrigation farms 
where 6,780 acres of land are in use, of which 3,719 acres 
are drained. 

Mr. Barlow continued, ‘‘ with sewage five times more 
charged with facal matter than that of Paris, the health 
of the cultivators and of the inhabitants of the domain is 
perfect. ‘here is notypboid fever. The city of Berlin has 
already established two convalescent homes in the houses of 
its domains: it is about to found two others in the very mid- 
dle of its irrigation fields. Typhoid fever has diminished at 
Berlin till it represents only one-third of what exists in 
Paris. The towns and villages which are close to the 
sewage farms make n» complaint, and their sanitary state 
is excellent. Part of the effluent from the sewage farms 
of Berlin is collected in an ornamental lake in which fish 
breed freely. This fact alune suffices to show how 
thoroughly all putrescible matter is removed from the 
sewage in a well-a:ranged, well-managed irrigation farm. 
The chemical analysis of the effluent water from the farms 
tell the same tale 

* * * ** We drank of it, for we knew before- 


hand that chemical analysis showed it to be destitute of 
organic matter, and to contain fewer microbes than spring 
water does. 

*# * * £ s * *£ 


** There are no bad odors, and no complaints are made 
by the convalescents. In the fields of Malchow the mea- 
dows of rye grass especially struck our attention. The 
fourth cutting was being made of grass as green, as thick, 
and as straight and high, as can be imagined. Seven cut- 
tings are annually made of the same value.” | 


PLUMBING IN A SEVENTY-FOURTH STREET 
HOUSE. 


TN a new block of five 4-story houses on West Seventy- 
Fourth Street, New York City, the plumbing in each 
comprises a servants’ bath-room and slop-sink on the 
fourth floor, two wash-bowls and a toilet-room on both 
the second and third floors, a butler’s pantry on the first 
floor, and kitchen sink, boiler and Jaundry tubs in the 
basement. 

The second and third floor toilet-rooms are finished in 
ceramic tiles and oiled wood-work. Each contains a 
water-closet, wash-bowl, and a full-length porcelain bath- 
tub, and that on the second floor contains also a sitz bath. 

The water-pipes in these rooms are brass, silver- 
plated; elsewhere throughout the house they are A A A 
lead; everywhere exposed. The basement fixtures are 
polished brass ; above they are silver-plated. 

City water is delivered by a gas-engine pump in the 
basement to a tank T Fig. 1, built in an alcove of a 
fourth story room. This tank is about 7 feet by 2 feet 
6 inches by 4 feet deep, copper lined, and neatly cased 
in wood. The space under it is occupied by a large 
cupboard, A, affording access to the pipes, and an 
alcove B that contains a planished copper bath-tub. The 
tank is filled through a 1%{-inch pump pipe C, and over- 
flows through the pipe D. E is a tell-tale to the basement. 
F is the emptying pipe, and G is the house service pipe. 
with a check valve H that opens upwards only to prevent 
water from rising and overflowing the tank when the city 
pressure is high. TI isatrap vent-pipe. J and K are hot 
and cold water pipes, respectively, to the servants’ bath- 
tub L, and M M arc lead safes. 

Figure 2 shows the hot and cold water distribution sys- 
tem in the kitchen. A is an 80-gallon double boiler, the 
inside portion of which, under tank pressure, is supplied 
by the pipe G, and delivers hot water to the upper floors 
through the pipe C with branches D and E to the second 
floor basins and bath-rooms, and F to the third and fourth 
floors. Cold water is supplied to the second story bath- 
rooms and basins through the branches II and I, and to 
the third and fourth floors through the branch J. The 
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outside boiler is supplied with water under street pressure 
through the pipe B, and delivers hot water through a 
pipe N, with branches O and P, to the second story basins 
and bath-room, and a branch Q to the basement fixtures. 
Cold water from the street is delivered through branches 
K and L tothe second story bath-room and basins, and 
through a branch M to the basement fixtures. R andS 
are hot-water pipes to the laundry tubs, where they are 
both connected to the same branch. ‘Their check valves 
T T close against an upward current, and prevent the 
water from one boiler escaping into the other. The pipes 
B and C are connected by a special branch with a valve V 
(not shown) which is generally closed, but may be opened 
to admit tank water to the street boiler, or vice wrisa. 
U U are check valves opening upwards. This arrange- 
ment gives separate supplies under street and tank press- 
ure, respectively, to the second floor and to the laundry. 
All the hot water cocks are above and all the cold below; 
all those at the left hand control the tank pressure system 
and those at the right the street pressure system, so that 
their operation becomes very simple, and is facilitated by 
a brass label on each cock. W W, etc., are marble slabs 
to which the lead tacks are attached before they are put 
on the wall. Z is the tack, and X X are common screws 
that enter the countersunk holes Y Y, which are then 
poured full of lead. 

Figure 3 shows the arrangement of hot and cold water 
pipes in the laundry, where the cocks are in the same 
horizontal line, and set at the lowest parts of the pipes so 
as to completely drain them. 

This plumbing was done by Faulkner & Blackburn, of 
New York. 


THE WATER SUPPLY OF BUILDINGS IN A 
COLD CLIMATE. 


J. C. ADAMSON, of St. Paul, Minn., read at the recent 
convention of the National Association of Master 
Plumbers, at Denver, a paper on the water supply of 
buildings in a cold climate, in which he said: ‘*' As a 
first proposition, I would say that in a properly con- 
structed steam heated building the controlling of the 
water supply is little or no more-difficult in a cold climate 
than ina warm one. ‘The only mistake that is liable to 
occur in such a building is the patting of the pipes in ex 
posed parts of the building; in a recess of an outside 
wall, or crossing an attic with nothing but the roof to 
protect from the weather. I have in my mind a very 
prominent buildiog in St. Paul where the pipes froze last 
winter in a recess of a stone wall three feet thick, and 
were only kept from bursting by 
the diligence of the engineer in 
charge, by putting steam up 
through the rain conductors, 
which are in the same box. This 
dificuky. aleng with many others, 
will be avoided when the archi. 
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tect will recognize the importance of having a place pro- 
vided in a building for the plumbing pipes. 

‘* As a second proposition, I would say that in a poorly 
constructed, poorly heated building, it is next to impos- 
sible to keep your water supply in order in such a climate 
asours. In an ordinary self-contained dwelling in a cli- 
mate where the thermometer takes an occasional dip to 
40 degrees below zero, with your water pipes of extra 
strong lead, seven feet below the surface on the outside. 
and two feet below the basement floor on the inside of the 
house, with stop and waste at same depth at foot of each 
riser, with a rod fur convenience reaching to kitchen sink 
with proper drainage for said wastes, your pipes that are 
above ground throughout the house graded to empty 
when shut off, and all placed on inside walls, not under 
floors, if possible, exposed to view or easily accessible, 
and vou have done all you reasonably can do for the suc- 
cessful working of the job. 

** There is a third class of buildings which is commonly 
met with and uncommonly difficult to handle in the mat- 
ter of water supply, that is, the unheated tenement, or 
block of stores with flats over, often well built, but each 
tenant to furnish his own heat, and probably one-third of 
the store, or apartments unoccupied. ‘his is where 
your troubles are at an end, as the Quaker preacher told 
the young man when he married the shrew, but forgot to 
mention which end, as the young man soon discovered to 
his sorrow. 

‘* Now let us see what is commonly done, what is oc- 
casionally done, and what ought to be done to get this 
job to run with sume degree of comfort and credit to all 
concerned, more especially to the man who gets blamed 
for all the mischief arising from having executed the 
cheapest kind of a contract, taken under the keenest 
competition. 

‘‘ It is not a common occurrence to see a joo of the kind 
with a single line of pipe run up along the stack to supply 
every fixture from cellar to garret, and under the condi- 
tions above mentioned, that is partly occupied. and, of 
course, partly heated with the mercury meandering among 
the twenties, how is it possible under such circumstances 
to control the water supply? Well, very often the water 
is allowed to run a good stream night and day. That is, 
doubtless, occasionally effective, but entirely inadmissi- 
ble for reasons so apparent I need not mention them 
here. 

‘* Then let us consider the best method of fitting up such 
a building, and the first important consideration in this 
connection is, to run a separate riser from a point two feet 
underground of basement to each and every flat or store 
or apartment that is to be occupied as a separate tenement; 
next, to have each line controlled by the occupant at a 
convenient point in their apartment, by means of the usual 
rod for stop and waste, or slide with chain and cranks for 
three-way valves or cock placed, as before stated, below 
the freezing point, and, lastly, all pipes to be exposed to 
view, and away from outside walls. You will readily ob- 
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serve the advantages of the separate supply, as in the case 
of a vacant apartment, the water is drained off completely, 
all fixtures emptied and the traps filled with salt, when all 
danger from freezing is avoided in that quarter, with the 
exception of the supply pipe, which may be passing up 
through for the floor above. This will have to be taken 
care of. Many details suggest themselves as to the best 
method of arranging the shut-offs, etc., but I draw this 
paper to a close by emphasizing my last proposition; that 
the pipes be exposed to view, and would recommend that 
the riser be of galvanized iron, standing out from the wall 
in the same manner as you would run a steam pine. You 
will find on reflection much in favor of this system. For 
example, they can be made to look well, no breaking of 
walls or ceiling in case of a freeze up, and they are in 
position for being thawed out, or for large rough tem- 
porary boxing, or packing, if thought desirable, in an 
unoccupied flat.” 


EXPERIMENTS on cable propulsion for street cars made 
on the Chicago City Railway some time ago showed that 
at an average speed of about 7 miles per hour one horse- 
power was required for each ton of cable and machinery, 
and 0.2 horse-power for each ton of car and passengers. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 

In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 

As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


PORTER & CO.'S HOT-WATER BOILER. 


In the accompanying illustrations is shown a modified 
design of the Page boiler, adapted for hot water heating 
by W. F. Porter & Co., hot water and steam heating 
engineers, of Minneapolis, Minn. 

It will be noticed that the general character of the 
boiler has not been changed. The front, however, is 
cast in one piece, giving a more substantial appearance. 
Clean-out doors are used at the sides (S), to get at the 
sections instead of having handholes as formerly. The 
check draught D lifts iastead of revolving and trouble from 
sticking, due to corrosion, is thus avoided. Openings are 
left in the top section and on the body of tbe fire-pot in 
case it is required to run a separate pipe to a radiator. 
The grate is made in two sections; one is a round center 
piece, C, which rotates and can be dumped for cleaning 
out clinkers, while the other, R, forms an outer ring 
which rests upon rollers and can be revolved. 

The grates are made in two styles, one permitting 
operation by a lever outside with connecting rods to the 
grates, and the other being worked by a handle over the 
ash-pit door. The latter is higher than in the older de- 
sign, enabling easier inspection of the grate. 

In the illustrations Fig. 1 represents a vertical cross 
section of the boiler and setting; Fig. 2, a vertical longi- 
tudinal section, and Fig. 3, a perspective. Figure 4 
shows, in greater detail, the screw joint between the 
boiler sections. 
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THE ENGINEERING AND BUILDING RECORD. 


Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbin 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must alwaya 
be given, but an assumed name may be used for publica- 
tion if preferred. 


LEAD OR GALVANIZED IRON PIPE. 


G. S. APPLETON, of Helena, Mont., writes: ‘‘ I am 
exceedingly anxious to get an opinion from good authority 


——— 


upon the relative value of lead and galvanized iron to be 


used as hot and cold water service pipes in ordinary house 
plumbing, where pipes are completely covered in build- 
ing. 

‘“‘ If anything has been written upon this subject please 
refer me to it; otherwise I would suggest that it might 
be a profitable subject to discuss briefly in the columns of 
your paper. 

‘*In the case now in question pressure is from tank in 
the attic; boiler, 60-galion, heated with an ordinary fire- 
back in a range; water, soft: the exposed portions of 
pipe are to be of polished brass.” 


[We do not know that any comprehensive and author- 
itative comparison of these pipes has ever been published, 
and their relative value in any particular case must de- 
pend largely upon special conditions not indicated by our 
correspondent. The fact that elaborate and expensive 
systems of plumbing are now sometimes put in under 
similar circumstances with lead and sometimes with gal- 
vanized iron throughout, however, indicates either that 
those doing the work are divided in opinion or regard the 
choice as immaterial. Illustrated descriptions of plumb- 
ing in New York houses recently published by this journal 
embrace examples of the use of both kinds of pipe. 

The relative advantages of lead, tin, brass, iron and 
galvanized iron pipes, are discussed iu the ‘* Catechism of 
the New York Trade School,” as printed in Vol. XV. of 
this journal, as follows: 


1, What size should the pipe from the street-main to 
the house be ? 

Should be as large as possible, according to amount 
of pressure and size of building. 

2. What material is used for this pipe in New York? 

Generally lead pipe. 

3. What other materials besides lead are used for 
supply- pipe ? 

Galvanized iron, black iron, tin-lined lead pipe, brass, 
and occasionally cast-iron pipe. 

4. How is iron used ? 

Galvanized and black—sometimes lined with block-tin 
or glass. 

5. What are the advantages and disadvantages of lead 

ipe ? 

: Advantages—Pliability, strength, and durability. 
Disadvantages— Danger of poisoning and of corrosion. 
6. What are the advantages and disadvantages of plain 

iron pipe? 

Advantages—Cheapness, ease of putting together, and 
safety from poisoning. 

Disadvantages—Want of durability, owing to rust eat- 
ing holes in it, and of filling it up. : 

7. What are the advantages and disadvantages of tin- 
lined pipe? 

But little used. Difficulty of preventing water from 
getting between lining and pipe. 

8. What are the advantages and disadvantages of glass- 
lined pipe ? 

An excellent pipe in many respects, but liable to have 
lining broken from bending and from frost. 

g. What are the advantayes and disadvantages of gal- 
vanized iron pipe? 

Advantages—Cheapness and freedom from rust, dura- 
bility, etc. 

Disadvantayes—Some waters decompose zinc, and the 
salts are poisonous. 
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10. What are the advantages and disadvantages of 
brass pipe? 

When well tinned it is light, strong, and durable; ob- 
jection is that it is supposed to be poisonous when not 
tinned. 

11, What are the advantages and disadvantages of 
block-tin pipes ? 

Perfectly safe; but expensive and difficult to work. 
Iiot water affects its durability seriously. 

12. What are the advantages and disadvantages of tin- 
lined lead pipe ? 

it is a safe and durable pipe for cold water. Hot 
water produces an unequal expansion in the two metals 
and soon destroys it. Lime also affects the tin. 

13. In using tin-lined pipe what must be guarded 
against ? 

The lining should be carefully preserved in making the 
joints, either by using the proper kind of solder, or using 
tinned-brass ferrules. 


As regards danger to health from using galvanized iron 
pipe, as we have before said (page 342, Vol. XVII), with 


ordinarily pure water, there need be no fear. All drink- 
ing water will dissolve zinc on galvanized pipes, but un- 
der no circumstances can there be enough dissolved to 
harm the human body without making the water so milky 
and giving it such a strong metallic taste that no one 
would use it. We should be glad to have turther cor- 
respondence in regard to this matter. ] 


DEFECTIVE DRIP CONNECTIONS IN A STEAM 
HEATING SYSTEM. 


A CORRESPONDENT writes as follows: ‘‘ In overhaul- 
ing a steam-heating plant which could not be made to 
perform satisfactorily the peculiar arrangement of drip 
connections, shown in the annexed cut, was found. 

‘* From the q-inch main steam-pipe S, a riser S extended 
upward to supply the radiators, and a drip-pipe D, ex- 
tended downward, connecting with the return main R. 
From this, again, a pipe Q led upward and into a tank. 
Ordinarily, exhaust steam was used for heating, the 
pressure in the steam mains being about five pounds. 
Provision was made, however. for using live steam for 
heating wher the engine was not running, the valve V in 
that case being closed, and the water of condensation re- 
turning to the boiler through the pipe L, with suitable 
trap connection. 


from Bother 
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‘* It will be seen that, when using exhaust steam, there 
was thus an open circuit from the pipes S and S’ through 
the drip-pipe D and returns R into the tank and out 
through the pipe P, which was designed for an overflow- 
pipe, intothesewer. While the vertical pipe Q helps to 
form a water seal, in this case about five feet deep, the 
water was blown out with a slight increase above about 
2% pounds pressure. As a consequence, a large portion 
of the steam which ought to have been available for heat- 
ing, took the more direct course into the tank and thence 
into the sewer. When turning steam into the system, 
the tank invariably heated up long before any heat could 
be secured inthe radiators. Will not a steam trap, inter- 
posed between the steam and return mains, remedy the 
difficulty?” 

[The interposition of a trap between a steam and re- 
turn main will prevent a serious loss of steam in that par- 
ticular direction or pipe, but in cases where there are 
many connections between the main and return, each 


would require a trap, and the number might make the 
remedy impracticable. A trap of the proper kind in the 
pipe Q will stop the loss of steam through the tank. Of 
course the pipe Q will be closed when live steam at boiler 
pressure is used, and the water is being returned 
directly to the water. 

We do not see the necessity for a tank unless it is for a 
receiving or blow-off tank, to comply with city ordinance. ] 


TEXAS PLUMBERS’ ASSOCIATION ORGANIZED. 
TEXAS plumbers held a meeting at Waco, July 15, and 


organized a State association, with officers as follows : 


F. J. Maddin, of Sherman, President. 
_ A. McWhirk, of Dallas, Vice-President. 
. S. Brazleton, of Waco, Secretary. 
G. W. Preuit, of Waco, Sergeant-at-Arms. 
Frank Pettit, of Denison, Treasurer. 
D. J. Sullivan, of Dallas; D. J. May, of Galveston, and F. A. 
Campbell, ot Dallas, Executive Committee. 


The next meeting will be held in October, at Dallas. 


CONTRACTING 


A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DBPARTMENT. 


ARCHITECTURAL COMPETITIONS. 


CINCINNATI, O.—The Board of Education 
are asking for plans for school buildings, one 
to cost $70,000, and one to cost $40,000. 
They will pay $500 for plans accepted for 
first building, and $300 for second. 


LoulIsvILLe, Ky.—Mayor Lyons_ invites 
plans for remodeling the present City Hos- 
pital Building, and also for a new building. 
The sum of $70,000 must cover the cost of 
remodeling, and $70,000 for the first section 
of the new building. Plans must be sent to 
the Mayor by August 2. 


CONTRACTING INTELLIGENCE. 


eS 
Vor works for which proposals are requested see also 
the ** Proposal Columns,”’ pages i-ii-126-127. 


WATER. 
For Additional Water Items see Proposal Columns 
ASHEVILLE, N. C.—There is some talk of 
establishing a storage system in connection 
with the local water-works supply of this 
place. 


RoxBury VILLAGE, N. Y.—Steps will very 
soon be taken towards constructing the pro- 
jected water-works system at this place. 


CHAMBERSBURG, PA.—The sum of $35,000 
has been voted to make improvements to the 
local water-works plant. 


WAVERLEY, ITOWA.—The people of this 
place will hold a public election, August 1, to 
settle the water-works question. 


HILL City, TENN.—There isa project be- 
ing discussed to supply this place with water 
from the plant at Chattanooga. Water- 
Works Superintendent Wingfield, of the lat- 
ter place, can furnish details. 


DAYTON, WASH.—At the recent city elec- 
tion the water-works proposition to bond the 
city for $55,000 was carried by a majority of 
6 to 1, and only 45 votes were cast against it. 


Keyport, N. J.—A special election will be 
held here on July 29, when there will be voted 
upon a resolution empowering the Board of 
Commissioners to raise by special tax the sum 
of $600, to be expended for experimental pur- 
poses, in order to ascertain whether or not a 
suitable water supply can be secured for the 
use of the people of the town. 


Tovepo, lowa.—The question of issuing 
bonds for the purpose of establishing a system 
of water-works isto be submitted to the peo- 
ple of this place at an early day. 


Houston, TEx.—It is probable that im. 
provements will soon be made to the plant of 
the Hlouston Water-Works Company. 


LAMAR, ILL.—A water-works plant is to 
be established at this place by the Lamar 
Water Company. For particulars address J. 
Guinney, as above. 


SALEM, Mass.—Complaint is made of a 
shortage in the water supply of this city, and 
steps will probably be taken to remedy the 
difficulty. 


MORGANTOWN, N. C.—It is probable that 
the sum of $20,000 will be expended on 
establishing a system of water-works for this 
place. For particulars, address S. R. Collett, 
as above. 


BABYYLON, L. J.—The question of ob- 
taining a water supply is now agitating the 
people of this place, and it would appear that 
determined steps in this direction are to be 
taken. Ata public meeting of citizens, held 
a few days ago, the Board of ‘own Officers 
were present and the question was thoroughly 
discussed, the outcome being that a commit- 
tee of three was appointed to investigate the 
matter. At the meeting a petition was 
offered from the Bay Shore Water Company 
offering to put water through the village for 
$750. The fact of a franchise having been 
awarded to the Long Island Water Supply 
Company, John Lockwood, President, a few 
years ago, prevented any decisive action, but 
as the opinion prevails that the franchise 
previously granted has become invalid on ac- 
count of the said company’s negligence to 
fulfill its contract, the committee was ap- 
pointed to settle the matter. Dr. Arnold is 
one of the committee, and L. H. Fishel can 
also give information. 


CREWE, Va.—The Crewe Land and Im.- 
rovement Company has been incorporated 
ere, with a capital of $100,000. Objects: 
to construct water-works, electric light plants, 
and gas works. 


QuEBEC, CAN.—It is reported that the wa- 
ter supply of this place is to be filtered and 
that an extensive plant for that purpose is to 
be established. 


MARENGO, IND.—The ost, of this place, 
advocates establishing a system of water-works 
here. 


CARTHAGE, O.— Now that the preliminary 
steps have been taken it is probable that the 
construction of the proposed water-works sys- 
tem will commence. 


SEATTLE, WASH.—The City Trustees have 
decided to purchase a Worthington Pump, 
with capacity of 1,250,000 gallons per day. 


PETALUMA, CAL.—The Petaluma Water 
Company is to build a reservoir on Sonoma 
Mountain, to hold 50,000,000 gallons of water. 


LUMBER CITY, GA.—There is a project be- 
ing discussed to establish a system of water- 
works at this place. 


EAST AURORA, N. Y.—Town Clerk C. H. 
Luddington writes: ‘‘The vote on water- 
works has been had and stood 153 for and 6 
against. Expect to commence surveying and 
making maps this week.” 


CHICOPEE, MAss.—Regarding the report 
that the water supply at this place was to be 
increased, Town Clerk John D. White writes; 
‘‘Our water-works are owned by a private 
company, but as far as I can learn no steps 
have been taken to increase the facilities,” 


GATESVILLE, TEX.—Richard Potts writes 
from here as follows: ‘‘Our Water Company 
has just been permanently organized. We 
are waiting for our charter before going to 
work.”’ 


MonmMOUTH, ILL.—It is probable that an 
election will be held at this place at an early 
date to decide the question of expending the 
sum of $25,000 on a water-works system. 


KIMBALL, TENN.—This place is to have 
water-works. 


KNOXVILLE, TENN.—It is probable that 
immediate steps -will be taken towards im- 
proving the water—works system at this place. 


FAYETTEVILLE, N. C.—Reports say that 
the water-works committee is ready to re- 
ceive proposals for the construction of water- 
works. For details address J. D. Neill, 
Chairman, as above. 


UNIONVILLE, CONN.—The subject of build- 
ing a reservoir and water-works at this place 
is being agitated. 


GREENSBOROUGH, ALA.—Reports say that 
a system of water-works is to be established 
at this place at once. 


FLORENCE, ALA.—It is reported that the 
sum of $200,000 is to be issued in bonds for 
the purpose of establishing a system of water- 
works. 


ST. PETERSBURG, FLA.—Reports say that 
a system of water-works is to be established 
at this place. 


Quincy, ILL.—A 5,000,000 pumping en- 
gine is to be added to the local water-works 
plant. 


FuLton, Ky.—The people of this place 
will hold a pudlic election at an early day to 
decide for or against expending the sum of 
$25,000 on establishing a water-works plant. 
Edward Starks can furnish particulars. 


DuQuoin, ILL.—The people of this place 
held a public meeting recently to discuss the 
water-works question and the result was that 
a committee was appointed to look into the 
matter and report at another meeting to be 
held later. The clerk of the City Council can 
furnish particulars. 


AMSTERDAM, N. Y.—Reports say that the 
local water supply is getting short, and that 
measures towards a proper remedy will be 
taken at once by the Water Commissioners. 


Monroe, W1s.—Reports say that the water 
supply of this place is unfit to drink, and that 
a system.of filtration is being considered. 


HICKSVILLE, O.—The following propovals 
for the construction of a system of water- 
works were received July 16, by J. D. Cook, 
Engineer, of Toledo, O.: 
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Contracts awarded to Bourbon Copper and 
Brass Works for hydrants at $25 each. Rens- 
selaer Valve Mfg. Co. for valves at bid. Bing- 
ham & Taylor, Buffalo, N. Y., boxes, at bid. 


Machinery and Botlers.—Holly Manufact- 
uring Company, Lockport, N. Y.: No. rf, 
one C. N.C. HT. D., 1ox16x10x12, $2,850; 
two C. N. C. H. D., 1ox16x1oxr2, $5,455. 
No. 2, one C. N. C. H. D., 8x12x8 x12, 
$1,825: two C. N. C. H. D., 8x19x8% x12, 
$3,360. No. 3, one H. P., 16xtox12, $2,190; 
two H. P., 16x10x12, $4,130. No. 4, two 
boilers set up complete, 54°x12", $2,670, 

Hicksville Cart and Machine Company: 
No. 1, first engine C.-N. C. H. D, roxr6x 
10x12, $2,775; second engine C. N.C. H.D., 
TOx16x10x12, $2,365. No. 2, first engine C. 
N. C. H. D., 8x12x8 4x10, $2,375; second 
engine C. N.C. H. D., 8x12x8 xto, $1,875. 
No. 3, first engine H. P., 16xrox12, $1,975: 
second engine H. P., 16x10x12, $1,370. No. 
4, first engine H. P., r4x8%xto, $1,825; 
second engine H. P., 14x83x10, $1,190. 
No. 5, two boilers set complete, 54°x12’, 
$2, 2,40. 

Gordon Steam Pump Company: No. 1, one 
engine C. N. C. H. D., 1ox16xtox12, $2,815; 
two engines C. N. C. H. D., 10xr6x1oxr2, 
$5,180. No. 2, one engine C. N. C. H. D., 
8x12x8 4x10, $2,410; two engines C. N.C. 
H. D., 8x12x8%x10, $4,280. No. 3, one 
engine H. P., r6x10x12, $2,015; two engines 
It. P., r6x10x12, $3.385. No. 4, one engine 
H. P., 14x8 410, $1,821; two engines H. P., 
14x8 4x10, $3.01§. No. 5, one engine C. N. 
C. H. D., raxid&%xto¥ x12, $2,970; two 
engines C. N. C. H. D., 12x18 x10 x12, 
$5,490. No. 6, two boilers set complete, 


' 54°x12', $2,415. 


Hughes Steam Pump Company: No. 1, 
one engine, each 10x16x10x12, $2,410; No. 
2, one engine, each 8%x1gx8%x12, $2,050: 
No. 3, one engine, each 16x10x12, $t.71£0; 
No. 4, one engine, each 14x8%x12, $1 390; 
No. 5, two boilers set complete, 5§4°x12", 
$1,790. 

Michigan Pipe Company, Bay City, Mich.: 
No. 1, two boilers complete and two pumps, 
12x8 4x12 (Holly pumps). $4,540; No. 2, 
two boilers complete and two pumps, 14x84 
x12, (Hughes pumps), $4,670; No. 3, two 
boilers complete and two pumps, 14x8 4x1I0 
(Gordon pumps), $5,000. 

William B. Pollock, Youngstown, O., two 
boilers and fittings, ex. setting, $1,100. 

Mansfield Machine Works, Mansfield, O., 
two boilers and fittings, $1,284. 

N. B.—Contract awarded to Hughes Steam 
Pump Company for two 14x8%x12 pumps, 
at $1,390 each complete, and two boilers set 
up complete, $1,790 for two, complete. 

Pipe and Special Castings.—Lake Shore 
ee Cleveland, O., 4. - 8 ve r0-inch 
pipe, $25.55 per ton: specials, 2 cents 
pound; total, $9,085.70. Dennis pee 
Co., Louisville, Ky., pipe as above, 

9.75 per ton; specials, 3 cents; total, 

10,642.30. Addyston Pipe and Steel Works, 
Cincinnati, O., 4-inch pipe, $26.65 per ton; 
6, 8, and Ic-inch, $25.65 per ton; specials, 
2% cents; total, $9,285.92. Michigan Pipe 
Co., Bay City, Mich., total for all pipe laid, 
valves, bydrants and boxes, $13,426.65. 

Pipe Laying .—Hicksville Cart and Machine 
Works, Hicksville, O., 4-inch, 17 cents; 
6-inch, 19 cents; 8-inch, 23 cents; 10-inch, 
26 cents; total, $4,305.87. J. J. Rumsey, 
Findlay, O., as above, 16 cents, 18% cents, 
23 cents, 26 cents; total, $4,143.45. 

Building.—Daniel Weller, Hicksville, O., 
$1,386; Hicksville Cart and Machine Works, 
Hicksville, O., 18-inch foundation, $1,889; 
36-inch foundation, $1,989. 

Contract for pipe, etc., awarded to Lake 
Shore Foundry Co. ; laying pipe to J. J. Rum- 
sey; building to Daniel Weller. 


OPELIKA, ALA.—It now seems probable 
that the water-works system projected will 
soon be established. 


PIEDMONT SPRINGS, ALA.—A small system 
of water-works is to be established at this place. 


GALT, ONT.—It is proposed to add 86 hy- 
drants to the loca! water-works system. 


STATESVILLE, N. C.—The people of this 
place have voted for water-works. 


MALDEN, MAsSsS.—A new brick pumping 
station is to be erected at the water-works, 
and additional machinery is to be established. 


NORWALK, CONN.—Town Clerk L. Warner 
writes: ‘‘ We are about to lay a new iron 
pipe for a distance of 2 miles.” 


FuLton, Ky.—This town is agitating the 
subject of water-works. 


ELLsworTH, KAN.—A system of water- 
works is to be establisbed at this place by H. 
M. Hadley, of Topeka, Kan. 


LANSDALE, Pa.—It is probable that im. 
provements will be made to the pumping ma- 
chinery at the local water-works station, 


HARVARD, ILL.—Town Clerk P. E. Saund- 
ers writes : ‘‘An ordinance has been passed to 
grant a franchise to James H. Thompson, of 
Chicago, to erect and maintain a system of 
works in Harvard, and preparations are now 
making to complete contract and proceed with 
the work at once.”’ 


GARNETT, KAN.—The people of this pl 
have voted the sum of $30,000 for the purpose 
of establishing a system of water-works. 


Quincy, FLL.—The Quincy High-Water 
Pressure Company has been incorporated at 
this place to establish a system of water-works., 


AMERICUS, GA.—The people of this place 
have voted $25,000 for asystem of water-works, 


MavucH CHUNK, PA.—A new water com- 
pany is to be formed at this place. 


WATER-WorKS.—See our Proposal Col. 
umns for information ing water-works 
aod water-works furnishings at the followin 

laces: Huntington, Ind.; Poughkeepsie, Nn 

-+ Washington, D. C.; Hinton, W. Va.- 
Goshen, Ind. 
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SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 


LA SALLE, ILL.—The City Council has ap- 
propriated the sum of $30,500 to be ex- 
pended on sewers during the year 1890. A 
~ letting will take place about August sth. 


GRAND RAPIDS, MICH.—The Bovoard of 
Health bas ordered the establishing of nu- 
merous additional sewers. 


SALISBURY, N. C.—This city will soon 
hold an election to decide upon the issuance 
of $100,000 of bonds for a sewerage system. 


KIMBALL, TENN.—Plans are being pre- 
pared fora system of sewers for this place. 


Nokwoop, O.—Considerable sewer work 
is to be done at this place. For details ad- 
dress the Sewerage Commission, as above. 


BRIDGETOWN, N. S.—A sewerage system 
is soon to be established at this place. 


LOWELL, Mass.— The sum of $50,000 has 
been appropriated by the aldermen for the 
purpose of furthering the sewerage work. 


SOUTHBOROUGH, MAss.—A new system of 
sewerage by downward intermittent filtration 
is being constructed for St. Mark’s School, 
from plans furnished by the engineer, F. L. 
Fuller, of Boston. 


Troy, N. Y.—Numerous sewer extensions 
are to be established in this city. 


Marion, O.—The following proposals for 
furnishing 17,318 feet of 18-inch outfall 
sewers were opened July 18 by the Sewer 
Committee. The figures given are for the 
following quantities, respectively: Pipe, per 
foot; excavation asd trenching, per foot; 
masonry, per cubic yard; manholes; covers 
for manholes; total. Bidders—Baird & Cain, 
Dayton, O., 45 cents, 65 cents, $6, $12.50 
per M, $7.50 each; total, $19,179.80. Kelly 
Bros., Marion, O., 50 cents, 30 cents, $5, $25 
per M, $0.3734 each; total, $14,021.90. 
Corcoran & Cornell, Toronto, O., 45 cents, 
7o cents, no bid, $25 per M, $7.50 each; total, 
$20,055.70. Irvin & Maher, Greenville, O., 
40 cents, 38,4, cents, $5, $16 per M, $10 each; 
total, $13,683.88. Alexander C. Martin, 
Seneca Falls, N. Y.; §1 cents, 50 cents, $6, 
$15 per M, $12 each; total, $17,647.18. 
W.L. Porter, Lima, O., 40 cents, 39 cents, 
$3, $10 per M, $9.3734 each; total, $13.- 
780.72. The contract was awarded to Irvin 
& Maher, Greenville, O., at their bid. 


SEWERS.—See our Proposal Columns for 
information regarding sewers and sewer con- 


struction at the following places: Rogers. 


Park, Ill.; La Salle, Il.; Boston, Mass. ; 
Washington, D. C.; Key West, Fla.: Galion, 
O.; Gravesend, L. I.; Cleveland, O.; Para, 
Brazil. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge items soe Proposal Columns 


STOCKTON, CAL.—The sum of $25,co0 has 
been appropriated at this place for the con- 
struction of bridges. 


QUEBEC, CAN.—The Quebec Government 
has granted $510,000 towards the construc- 
tion of an iron bridge at Valleyfield, Beau- 
harnois County. 


New IBERIA, LA.—Ano iron bridge is to be 
erected across the Teche River, at this 
placa. 


BURLINGTON, IA.—The Chicago, Burling- 
ton & Quincy has completed plans for the 
erection of a railroad bridge over the Missis- 
sippi River at this place. 


DULUTH, MINN.—The letting of the con- 
tracts for the foundations and masonry for the 
drawbridge over Minnesota Point Canal, at 
Duluth, has been postponed on account of 
legal matters. 


ST. Louts, Mo.—Forest Park, this city, is 
to have two new bridges. 


LLANO, TEX.—Reports say that a bridge 
is to be erected over the Llano River, at this 
place. 


DAYTON, OrE.—The contract for a steel 
bridge over the Yamhill River, at this place, 
has been let to Hoffman & Bates, of Port- 
land, for $14,000. 


CALERA, ALA.—The Louisville and Nash- 
ville Railroad Company has awarded the con- 
tract for building the union bridge across the 
Coosa River, for $40,000. 


CoLumbus, 0.—City Engineer Kinnear 
has completed the plans and profile of the 
High Street Viaduct, and is now at work pre- 
paring his estimate. 
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Boston, Mass.—The following proposals 
for the construction of the Federal Street 
bridge were opened, July 21, by the Engineer- 
ing Department : Shaw & Miller, Somerville 
and Boston, $67,467; Alexander McInnis, 
Boston, $75,200; Jobn Cavanagh & Co., 
Braintree, $79,500; W. H. Keyes & Co,, 
Boston, $79,668; J. N. Hayes & Co., Boston, 

,000; Benjamin Young, Chelsea, $93,000. 
Awarded to Shaw & Miller. 


CoLumBus, GAa.—A $50,000 iron bridge is 
soon to be erected over the Chattaheochee 
River, by the Central of Georgia. 

t ) 


DARDANELLK, ARK.—The Dardanelle & 
Russellville Railroad will erect a pontoon 
bridge over the Arkansas River, at this place. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Mariette; ‘Ga.: Wheel- 
ing, W. Va.; Roanoke, Va.; Toledo, Wash.; 
Waxahachie, Tex. 


RAILROADS, CANALS, ETC. 


NEw YorkK.—A daily newspaper reports 
that the elevated railroad in New York City 
is to be extended ‘‘at one jump” from the 
present terminus of the Ninth Avenue line to 
Yonkers, 
has been made public. 


GAS AND ELECTRIC-LIGHTING. 


TOWANDA, PAa.—The Towanda Electric 
Illuminating Company will make extensive 
improvements to its plant. 


COLLINSVILLE, ILL.— An electric light 
plant is to be established at this place by 
Louis Lumaghi and others. Proposed out- 
lay, $25,000. 


MERRIMAC, MaAss.—The people of this 
place are still discussing the electric light 
question. 


SPRINGFIELD, MAss.—Improvements are 
to be made to the plant of the local electric 
light company. 


TICONDEROGA, N. Y.—An electric light 
plant is to be established at this place by the 
Ticonderoga Automatic Light Company. 
Estimated outlay, $14,000. Address John 
De Verennes, as above. 


BINGHAMTON, N. Y.—The movement to 
establish an electric lighting plant at this 
place will probably end successfully. A com- 
mittee of the Common Council now has the 
matter in charge. 


NEw BriTAin, CONN.—The Anglo-Ameri- 
can Electric Light Company at Kensington, 
whose plant was burned out, will rebuild at 
once. 


TOLEDO, IowA.-—There is talk of estab- 
lishing an electric light plant at this place. 


ATLANTIC, TowA.—An electric light plant 
is to be established at this place. 


WAYNESBORO, GA.—The question of elec- 
tric lights for this place has been decided in 
favor of establishing a plant at once. 


Winpsor Locks, CoNN.—The Directors 
of the Windsor Locks Electric Light Com- 
pany held a meeting recently and voted to 
double the capital stock, making it $20,000. 
Improvements are to be made in the plant. 


BEVERLY, MASs.—The poopie of this place 
are discussing the electric lighting question. 


RUTLAND, VT.—A plant is to be estab- 
lished at this place by the Marble City Elec- 
tric Light and Power Company. 


BALLSTON SPA, N. Y.—Improvements 
are to be made to the local electric lighting 
plant. 


SLATER, Mo.—The people of this place 
have voted the sum of $7,750 for the purpose 
of establishing an electric lighting plant. 


WARE, Mass.—The electric light station at 
this place, which was recently destroyed by 
fire at a loss of $12,000, is to be replaced im- 
mediately. 


CREWE, VA.—It is now settled that the 
Crewe Land and Improvement Company will 
establish an electric lighting plant at this 
place. 


BuRRELL, Pa.—The Burrell Gas, Water 
and Improvement Company has been incor- 
porated here. Incorporators, Joseph P. Cap- 
pen, W. C Stewart, and others. 


LAFAYETTE, IND.—The Lafayette Electri- 
cal Manufacturing Company has been incor- 
porated here with a capital stock of $50,000. 
Incorporators, Dr. E. A. Hutchins, H. A. 
Hutson, and others. 
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Nothing authoritative, however, 


OTTAWA, CAN.—Improvements will shortly 
be made to the plant of the Chaudiere Electric 
Light and Power Company at this place. 


ELECTRIC RAILWAYS.—New electric rail- 
ways will be established and improvements 
will be made to those already in operation at 
the following places: Whitinsville, Mass.; 
Littleton, N. H.; Cedar Rapids, Mich.: 
Asheville, N. C.; Albuquerque, N. M.; 
Duquoin, Ill.; St. John’s, Il.; Middletown, 
N. Y.; Tamah, Iowa; Toledo, Iowa; Cairo, 
Ill.; Naugatuck, Conn.; Waterbury, Conn.; 
Rockville, D. C.; Amsterdam, N. Y¥.: Brock- 
ton, Mass. 


STREET-WORK AND PAVING. 


SACRAMENTO, CAL.—The people of this 
city have voted to issue $100,000 worth of 5 
per cent. bonds for street improvements. 


Houston, Tkx.—Considerable street pav- 
ing is to be done in this city at an early date. 
For particulars address Mayor Scherffins, as 
above. 


CHATTANOOGA, TENN.—Numerous streets 
and avenues of this city are to be paved this 
season. Address the City Clerk for details. 


NEWARK, N. J.—Bonds in the sum of 
$100,000 will be issued here for paving pur- 


poses. 
HANNIBAL, Mo.—The street-paving ques- 
tion is still being agitated at this place. 


ALBANY, N. Y.—The following proposals 
for paving were opened by the Board of Con- 
tract and Apportionment, July 21: For 
paving Madison Avenue with Trinidad sheet 
asphalt from Lark Street to the intersection of 
Western Avenue. It will require 53,660 
yards of asphalt, 16,000 feet of new curb, 290 
feet of circular curb, 540 yards of repairing 
asphalt at street intersections, 120 elm trees, 
15,400 for the 21 feet of new flag, gravel 
and sod sidewalk; 280 feet of old flag trimmed 
to shape and relaid; the credit price of 52,260 
yards of cobble stone, and the credit price for 
$16,500 feet of old curb stone. The bids re- 
ceived were as follows: Barber Asphalt 
Company—Per yard for the first item, $3.25; 
second, 50 cents; third, 50 cents; fourth, go 
cents; fifth, $10 each; sixth, per foot, $2.45; 
seventh, $1.50 per square foot; eighth, 1 cent 
per yard; ninth, 1 cent. 

Trinidad Asphalt Paving Company—First 
item, $3.15; second. 80 cents; third, 80 cents; 
fourth, $1; fifth, $5; sixth, $2.19; seventh, 
$1.18; eighth, 3 cents; ninth, ro cents. 

The bid of the Barber Company aggregated 
about $221,000, that of the Trinidad Com- 
pany about $212,000. The contract was 
awarded to the Trinidad Company. 

For paving Swan Street. from Elm Street 
to Irving Street, was awarded to Jacob Hol- 
ler, whose bid aggregated 3,227.40. 


LEXINGTON, Ky.—The contract for paving 
Third Street has been awarded to the South. 
ern Construction Company, of Tennessee, 
which agrees to macadamize the street, fur- 
nish the brick and lay them for $2.35 asquare 


yard. 
INDUSTRIAL, 


THE Berlin Iron Bridge Company, East 
Berlin, Conn., has the contract for building 
the new foundry building for The Pratt & 
Cady Co. at Hartford, Conn. The side walls 
will be of brick, but the roof will be of iron 
and fire-proof boards designed by The Berlin 
Iron Bridge Company. The Pratt & Cady 
Co. will require three large cupolas, two large 
traveling cranes, and about 20 small jib 


cranes 
GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the work named were opened ont the 
given dates by the Supervising architect of 
the Treasury Department: 

New Orleans.—Alterations and foundations 
necessary to place a steel money vault in the 
west wing of the United States Mint Building 
at this place. Opened July 10. Advertise- 
ment of Juneg. Bidders: John McNally, 
$4,782; Thomas O'Neill, $5,475; Louis C. 
LeCorgne, $7,125. 

Denver, Col.—Wood sheathing, copper 
roof covering, gutter linings, skylights, etc., 
for the United States Court House, etc., at 
this place. Opened July 12. Advertisement 
of June 24. Bidders: J. J. Walters, $15.- 
073; W. H. Mullins, $16,225.93; Jas. A, 
Miller & Bro., $16,692; F. Stapp, $16,745; 
J. C. Hademan, $17,000. 

Washington, D. C.—Drafting materials for 
Supervising Architect’s office. Opened July 
18. Advertisement of July 3. Bidders: Fred. 
A. Schmidt, $1,099.40; Wm, Ballentynes & 
Son, $1,102.37; George Ryneal & Co., 
$1, 163.20. 


JULY 26 


ALBANY, N. Y.—The following bids for 
dredging Black Rock Harbor and the Erie 
Basin were received by Edward Hannan, 
Superintendent of Public Works, July 22: 
Black Rock Harbor—Louis P. & James A. 
Smith, Cleveland, O., 18 cents per cubic 
yard; Hingston & Wood, Buffalo, 9% cents 
per cubic yard; R. J. Cram, Detroit, Mich., 
17 cents per cubic yard. 

Erie Basin—Louis P. & James A. Smith, 
Cleveland, O., earth, 1§ cents per cubic yard; 
rock, $6 per cubic yard. Hingston & 
Wood, Buffalo, 15 cents; $2.74. R. J. Cram, 
Detroit, Mich., 14 cents; $7. 


PHILADELPHIA, PA.—The following bids 
for building a pile and stone dyke at Bulkhead 
Bar, in Delaware River were received by C. A. 
Raymond, Major of Engineers, U.S. A., 
July 17: 
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NEW CORPORATIONS, 


CoLumBus, IND.—The Louisville, Rich. 
mond and Dayton Railroad has been incor- 
porated, with a capital stock of $4,000,000, 
The line will be 140 miles long. 


——————————————————————— 
PROPOSALS. 


(Continued from page ii.) 


PROPOSALS FOR SERVICE CONNEC- 

tions.—Office of Post Quartermaster, Fort 
Keogh, Mont., July s, a a aled proposals in 
triplicate, subjec to the usual cenditions, will 
be received at this office until 12 o'clock noon, on 
the sth day of Augus 1890, and then opened, for 
Smehing. all the labor required in making 
SERVIC CONNECTIONS with water mains 
at this post. Specifications, instructions to bid- 
ders, and blank forms of proposals will be fur- 
nished on application to this Office. M. C. 
MARTIN, ist Lieut. & R. Q. M. 22d Infantry; 
A. A. Q. M., U. S. A. 9 


Oe 
PROPOSALS FOR PLUMBING, ETC.— 
Depot Quartermaster’s Office, David's Island, 

N. Y. H., July 1, 1890.—Sealed proposals, in tri 
licate, wi be received until rr.30 A. M., WED- 

NESDAY, July 30, 1890, and opened immediatel 
ereafter, for supplying an ting u - 
TUBS, WATER-CLOSETS ang URbaars 
in basement of 1888 Brick Barrack at this place. 
Plans, eg spear, general instructions to 
bidders and blank forms of proposals will be 
furnished to bidders on application to this office. 
The right to reject any or all bids is reserved to 
the United States. Captain J. MCE. HYDE, As- 
sistant Quartermaster, U. S. Army, Depot 
Quartermaster. 8 


S. LIFE- 


“TREASURY DEPARTMENT, U. 
on, D. cy July 23, 


Saving Service, Washin 
1890. — Sealed proposals will 
office until 2 o'clock P. M. of THURSDAY, 


August 1890, for the construction of a LIFE- 
SAVING STATION at Cold Spring, near Cape 


Construction, Life-Saving Stations, Atlantic and 

City, and licati tote’ fice. Sr 
ity, and upon application to this office. S. I. 

KIMBALL, General Superintendent. 


1890 
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PROPOSALS. 
SEW BRS.—GALION, OHIO. 


PROPOSALS ARE WANTED UNTIL NOON 
of August om for the construction of 
ro) 


about 9,000 feet of PI SEWERS. 
J.B. WEDDELL, . 
RY City Civil Engineer. 


BONTINGTON, IND., WATER-WORKS. 


SEALED PROPOSALS WILL BE RECEIVED 

until noon of TUESDAY, July a9, 1890, by 
“The Water-Works Manufacturing Company, of 
Huntington, Ind., for the following items for the 
Huntington WATER-WORKS : 

One thousand five hundred and seventy-seven 
$1577) tons of cast-iron water pipe, ranging from 

our (4: to sixteen (16) inches diameter. - 

Sixty-two thousand two hundred and seventy- 
Six (62,276) pounds of special castings. 

a Bight -four (84) six (6) inch double nozzle fire 
ydran 

Fifty (so) four (4) inch double nozzle fire hy- 
drants. 

Ninety-seven (97) stop valves, from four (4) to 
fourteen (14) inches diameter. 

Ninety-seven (97) stop boxes for above valves. 

mnt fer of above Bag Ss setting of above 
Special Castings, Fire Hydrants, Stop Valves 
and Stop Boxes. 

One brick Pumping Station. 

One brick-lined circular Pump Well. 

One timber Intake Pier. 

One or two systems of Driven Wells. 

_ Two (2) compound duplex thai vee 4 pump- 
ing engines, each of one million five hundred 
thousand (1,500,000) gallons daily capacity, to- 
gether with two (2) return tubular boilers, sheet- 
tron chimney and all appurtenances necessary 
to complete said machinery. 

Proposals must be made on the blank forms 
furnished by The Water-Works Manufacturing 
Company, and all legal formalities must be com- 
plied with to secure consideration of the pro- 
posals. 

Plans for above work may be examined and 
blank forms of proposal and specifications can 
be obtained at the office of the Water-Works 
Manufacturing Company, Huntington, Ind., or 
the office of the Consuiting Engineer, rooms a: 
and 22 Glenn Building, Cincinnati, O. 

‘The proposals must be sealed and addressed to 
The ater-Works Manufacturing Company, 
Huntington, Ind., and be indorsed withthe name 
of the person, firm or corporation which make the 
tender, and‘be accompanied by a certified check, 

yable to the order ef the Treasurer of The 
: ater-Works Manufacturing Company, as fol- 
Ows: 


Water pipe and special castings........ . +» $500 
Fire hydrants.... ..... sie atare, dette We atsoc: , OO 
Stop valved... ree eo Seni eee Sew ce Se 300 
Pipe laying.........-.. 0 see. Pere ses. 500 
Pumping station . ........ 0. cee. .eee eee ee JOO 
Pump Well .iccise S¢cee es deeeeious coches fey 160 
Tita: Diet ceeisses) cg espoee See’ ae ee ee 900 
Driven wells ..... .......200 cece eee ceceeees 250 
Pumping machinery....... ................ . 500 
The company reserves the right to reject any 
or all proposals. 
THE WATER-WORKS MANUFACTURING 
COMPANY 


WILLIAM McGREw, Pres't. 
JOHN W. HILL, Consulting Engineer, | 
Cincinnati, O. 
HUNTINGTON, IND., June 30. 1890. 


PROPOSALS 


FOR 


Key West Improvements. 


OFFICE OF CITY CLERK, t 
KEY WEST, FLA., June a, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
by the City Clerk of KEY WEST, FLA., un- 

til rst of September, 1890, for furnishing the nec- 
essary material and 1 potting in an underground 
system of SEWERAGE; also for GRADING 
and PAVING the streets of said city and fur- 
nishing the material for same; also for furnish- 
ing and rears of water mains. 

1st. All bids must be made upon the printed 
forms to be obtained from the City Clerk and in- 
closed in a sealed envelope, directed to the 
Board of City Commissioners, and marked on 
the outside of envelope, ‘Proposals for Key 
West Improvements.”’ 

2d. Each bid must be accompanied by a cash 
deposit or certified check of five hundred dol- 
lars, to be left in the hands of the City Clerk, 
subject to the conditions specified, as a guaran- 
tee of the good faith of the bidder. 

3d. The city reserves the right to reject any 
and all bids. | 

ath. Bidders are requested to be present at the 
opening of the bids. 

sth. Bidders are expected to bid separately on 
sewer system and material, on grading and pav- 
ing of streets, and on furnishing and laying 
water mains. 

6th. Plans and specifications can be seen at 
the office of the City Clerk, and at the office of 
gonnecs & Flad, Consulting Engineers, Laclede 

uilding, St. Louis, Mo. 
WM. L. DELANEY 

City Clerk. 


Proposals for Sewer Construction. 
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DEPT. OF WATER-WORKS AND SEWERS, 
COMMISSIONERS’ OFFICE, JULY 24, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
ry at this$ oC until pss ot. stale ote 

ugust s, 1 or constructing about 1,500 feet 
of SITELPLED PIPE SEW BRS in this city. 

Pians and profiles may be seen, and specifica- 
tions, contract and forms otf proposal, together 
with all necessary information, obtained on a 
plication at this office. All proposals must 
made upon forms obtained at this office. The 
right is reserved to reject any or all proposals. 

y order of Commissioners 
AS. E. FOWLER, 

9 Superintendent of Water-Works and Sewers. 


CITY OF POUGHKEEPSIE, N. Y., 


PROPOSALS. 
WATBR-WORKS BONDS. 


GEALED PROPOSALS ADDRESSED TO 
the City Clerk, will be received by the city 
of GALESBURG, ILL., until 6 o’clock P. M. 
August 4, 1890, for the purchase of CITY BONDS 
issued for water-works purposes in the sum of 
100,000, said bonds to be dated October 1, 1890; 
50,000 payable ten years after date, and $50,000 
payable twenty years after date, all bearing in- 
terest at the rate of 4% per cent. per annum, 
payable semi-annually. Both interest and prin- 
cipal payable at the Chemical National Bank in 
the dity of New York. ; 
Said bonds to be issued in denominations of 


$1,000 each. 

The right is reserved to reject any or all pro- 
posals. 
By order of the va Council. 


9 .C. STEVENS, City Clerk. 


STREET PAVING. 


GEALED PROPOSALS WILL BE RECEIVED 
for furnishing the materials and laying about 
.300 Square yards of GRANITE BLOCK PAV- 
ina and 170 square feet of crossing stone, at the 
office cf the Board of Road Commissioners of the 
city of Waterbury, ay Hall, until 2 P. M. July 
30, at which time and place they will be publicly 
opened and read. All bids must be upon proper 
blanks and must be accompanied by a bond for 
$200, with satisfactory sureties conditioned for 
the execution of the contract within five days 

after notice of its award. , 
A certified check for $200, payable to the city 
of Waterbury, to be deposited with the Board of 
Road Cemmissioners, will be received in place 
of the above bond. Specifications can be seen at 
the City Engineer’s office, at which place blank 
forms of proposal can be obtained as well as 

further information. 
y order of the Hoard of Road Commissioners. 
F W. WHITLOCK, 
Acting City Engineer. 


PROPOSALS FOR CEMENT FOR THE DIS- 

trict of Colum bia.—Office of the Commission- 
ers, Washington, D. C.. July 15, 1890.—Sealed pro- 
posals will be received at this office until 12 0’clock 
M., on TUESDAY, July 29, 1890, for furnish- 
ing CEMENT for the Public Works of the Dis- 
trict of Columbia. Blank forms of proposals and 


_specifications can be obtained at this office upon 


application therefor, together with all necessar 
information, and only bids upon these forms will 
be considered. The right is reserved to reject 


any and all bids, or parts of bids. 


. W. DOUGLASS, 
G. HINE 
H. M. ROBERT, 
8 Commissioners, D. C. 


PROPOSALS FOR THE CONSTRUCTION OF 
Sewers. — Office of the Commissioners, Wash- 

ington, D. C., Julv 14, 1890.—Sealed proposals 
will be received at this office until 1:2 o clock M., 
on THURSDAY, July 31, 1890, for constructing in 
the District of Columbia, TERRA COTTA 
PIPE SEWERS, Brick Sewers and Receiving 
Basins. Blank forms of proposals and specifica- 
tions can be obtained at this office upon applica- 
tion therefor, together with all necessary infor- 
mation, and only bids upon these forms will be 
considered. The right is reserved to reject any 
and all bids, or parts of bids. 

1. W. DOUGLASS, 

.G. HINE 

H. M. ROBERT, 

8 Commissioners, D. C. 


Division of the Atlantic, Governor's Island, 

. Y. H., July 12, 1890. Sealed proposals, in 
triplicate, subject to usual conditions, will be 
received here until 12 o’clock noon, August 1a, 
1890, and then opened for construction, at Gov- 
ernor’s Island, N. Y. H., of one (1) douole set of 
officers’ quarters. All information can be ob- 
tained at the office of the undersigned. The 
Government reserves the right to reject any or 
all bids. Envelopes containing proposals should 
be marked “Proposals for Construction of Build- 
ing at Governor’s Island, N. Y. H., and ad- 
dressed to CHAS. H. TOMPKINS, Assistant 
Quartermaster General, U.S. Army. 9 


OFFICE OF CHIEF QUARTERMASTER, 
N 


een 22 ses pe 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 

Treasury Department, Washington, D. C., unti 
2 o’clock P. M. on the 16th re: of August, 1890, for 
all the LABOR AND MATERIALS required 
for the approaches to the U. S. Post-Office, Cus- 
tom-House, etc., building at WILMINGTON, 
N.C., in accordance with the drawings and spe- 
cification, copies of which may be had on applica- 
tion at this office or the office of the Superintend- 
ent. Each bid must be accompanied by a certified 
check for $200. The Department will reject all 
bids received after the time fixed for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be sealed and indorsed “Pro 
sals for the Approachestothe U. S. Post-Office, 
Custom-House, etc., er at ne ons 
N. C.,” and addressed to JAS. H. WINDRIM 
Supervising Architect. 


JULY 24, 1890. 
GEALED PROPOSALS WILL BE RECEIVED 

“" at the office of the Supervising Archite 
Treasury Department, Washington, D. C., unti 
2o’clock P. M., on the 7th dey of August, 1890, 
for all the LABOR AND ATERIALS re- 
quired to complete the plumbing for the U. S. 
Court-House and Post-Office at CHARLOTTE 
N. C., in accordance with the drawings and 
specification. Each bid must be  accom- 
nied by a certified check for $r00. The 
partment will reject all bids received after 
the time fixed for opening the same; also, bids 
which do not comply strictly with all the re- 
quirements of this invitation. Proposals must 
be sealed and indorsed, ‘*‘ Proposal for Plumbing 
for the U. S. Court-House and Post-Office at 
Charlette, N. C.,” and addressed to JAS. H. 
WINDRIM, Supervising Architect. 9 


PROPOSALS. 
HAST RIVER BRIDGE. 


Proposals for Plans for Improved Termini. 


N OTICE IS HEREBY GIVEN THAT THE 
Board of Experts appointed to prepare 
lans for the improvement of the termini of the 
ew York and Brooklyn Bridge in the two cities, 
will receive plans for the improvement of the 
termini from any person who may choose to sub- 
mitthem. Plans must be in writing and must 
be accompanied by drawings. No compensation 
will be made to any person for plans or drawings 
submitted, unless such plans or drawings, or 
some portion thereof, shall be adopted, and in 
such case the compensation for such P ig or 
drawing will be fixed and determined by the 
Board of Trustees, The decision of the Board of 
Trustees upon all questions relating to compen- 
sation shall be final, and not subject to question 
or review. 

Plans must be submitted to the Board of Ex- 
perts addressed to C. W. Buckholz, Secretary, 
at the office of the Bridge Trustees, on or before 
September :. Due notice will be given hereafter 
of the time and place where oral explanations 
will be heard. 

Any information concerning the subject matter 
can be obtained at any time atthe office of the 
Trustees of the Bridge. 

JAMES HOWELL, 
President, 


JULY 19, 18g0. 

SEALED PROPOSALS WILL BE RECEIVED 

at the office of the puper vein Architec 
Treasury Department, Washington, D.C., unti 
2 o’clock P. M., on the rsth day of August, r for 
all the labor and material putes for the EX- 
CAVATION CONCRETE FOUNDATIONS, 
STONE AND BRICK WORK of the basement 
and area walls of the United States Custom 
House and Post Office building at EASTPORT, 
MAINE, in accordance with the etawinee and 
specification, copies of which may be had on 
application at this office or the office of the 
Superintendent, at Eastport, Maine. Each bid 
must be accompanied by a certified check 
for ser The Department will reject all bids 
received after the time fixed for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be sealed and indorsed ‘‘Propo- 
salfor Stone and Brick Work, etc., for Basement 
and Area Walls of U. S. Custom House and 
Post-Office at Eastport, Maine,’ and addressed 
to JAS. H. WINDRIM, Supervising Architect. 9 


JULY 15, 1890, 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the 8th Jaye August, 1890, for 
allthe LABOR AND MATERIA required 
for the extension of the U. S. Post-Office, etc., 
building at HOUSTON, TEXAS, in accordance 
with the drawings and specification, copies of 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certitied check for $100. 
The Department will reject all bids received 
after the time fixed for opening the same ; also, 
bids which do not comply strictly with all the 
requirements of thisinvitation. Proposals must 
be sealed and indorsed, ‘‘ Proposal for the exten- 
sion of the U. S. Post-Office, etc., tree at 
Houston. Tex.,’”’ and addressed to JAS. H. WIN- 
DRIM, Supervising Architect. 8 


SEWERS, Cleveland, O.—Proposals are wanted un- 
til July 3x, tor the construction of certain sewers. 
Address C. G. Force, City Civil Engineer, as above. 


SEWERS, Gravesend, L. I. —Proposals are wanted 
until July 28, for the construction of certain sewers, 
also setting hydrants, etc. Address fohn L. Voor- 
hies, Town Clerk, as above. 


BRIDGE, Warahachie, Tex.—Proposals are wanted 
until August 1, for the construction of a bridge over 
Roger’s Spring Branch. Address J. C. Woodlief, as 
above. 

BRIDGE, Des Moines, Iowa.—Proposals are 
wanted until July 31, for the erection of an iron 
bridge over the Des Moines River, at this place. Ad- 
par S. Finkbine, of the Board of Public Works, 
as above. 


BRIDGE WORK, Roanoke, Va.—Proposals are 
wanted until August 4, for doing certain bridge work. 
Address James A. McConnell, as above. 


PAVING, ETC., Washington, Pa.—Proposals are 
wanted until July 3, for doing certain street work at 
this place. Address A. M. Linn, Secretary to the 
Council, as above. 


PUMPING ENGINE, Goshen, Ind. — Proposals 
are waoted until August 4, for furnishing, etc., a 
pumping engine. Address W. R. Ellis, as above. 


LIGHTING, Columbia, Pa.—Proposals are wanted 
until August r2, for lighting the public streets, etc,, 
ot this place by gasor electricity fora term of one or 
three years. Address Frank H. Gileen, as above. 


BRIDGE, Montgomery, Ala.—Proposals are wanted 
uotil August 18, for the erection of a bridge over 
Catoma Creek, at this piace. Address the Board of 
Revenue of Montgomery County, as above. 


SEWERS, New York City.—Proposals are wanted 
until August rs for the construction of certain sewers. 
Address the Department of Public Works, as above. 


BOILERS, Philadelphia, Pa.—Proposals are wanted 
uatil July 29, for furnishing four tubular stee! boilers. 

ddress P Harrington, Commander, U.S.N., 
Lighthouse Inspector, Fourth District, as above. 


HEATING PLANT, West Troy, N. Y.—Pro- 
posals are wanted until August 7, for tarnishing, etc., 
a heating plaot in the Army Gun Factory at Water- 
vliet Arsenal, Address Lieut.-Col. Ff. H. Parker, 
U.S. A., as above. 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION. 


DRAUGHTSMAN, THOROUGHLY UNDER- 

standing perspective drawing, well up ina arcli- 
tectural work and some koowledge of surveying, 
desires position where he can be sure of advancement 
for hard work. Address C. S., Box 8, this office. 9 


POSITIONS VACANT. 


ANTED.—A GOOD SOBER PLUMBER WHO 

understands his business. Address THOMAS 

a oe Superintendent of Water-Works, 
airo, Ill. 


PARTNERSHIP NOTICE. 


AN ESTABLISHED ARCHITECT, WITH a2 
years’ experience in co.struction and about 11 
years in continued office practice, desires to effect a 
partnership with a rel able builder. Has been prin- 
cipal of the largest draughting night school in the 
United States for nine years, and entirely free from all 
vices. Nocapital to :ovest but possessed ot thorough 
and energetic habits. Address ARCHITECT, Box 7, 
this office. 9 


Building [ntelligence. 


NEW YORK. 


Ss 116th st, 500 e 8th av, 2 br flats; cost, 
$56,000 all; o, W Eisenberg; a, J C Burne. 

213-215 E 44th st, br shop; cost, $22 000; 
o, J Murphy; a, B E Lowe. 

N w cor Allen and Stanton sts, br flats; 
cost, $60,000; o, P Herter: a, Herter Bros. 

408 W 3oth st, br flats; cost, $19,000; 0, 
J Weil & B Meyer; a, G F Pelham. 

N wor Broome and Tompkins sts, 5 br 


flats; cost, $97,000 all; o, A F Schwaizler; a, 
E Wenz. 


Ss 124th st, 87 e gthav, 4 br flats; cost, 
$100,000 all; o, J Smith; a, E E Grandolph. 

236 Greenwich av, br store; cost, $17,000; 
o, Eliza L Edgar; a, H Edgar. 

S w cor Hudson and Franklin sts, br office 
bldg; cost, $220,000; 0, H L Pearce; a, 
Carrere & Hastings. 

51 Broome st, or flats; cost, $18,000; o, F 
Stacom; a, C Rentz. 

3022 Third av; br store; cost, $22,500; 0, 
J D Thees & Sons; a, J C Babcock. 

W s Forest av, 299 n r6rst st, 4 fr dwells; 
cost, $12,000 all; o, J Corbett; a, C C 
Churchill. 

17-19 Greenwich av, 2 br flats; cost, $44,- 
ooo all; o, J Goerlitz; a, F Baylies. 


S$ 121st st, 260 w Lenox av, 7 br dwells; 
cost, $140,000 all; o, S O Wright: a, Clever- 
don & Putzel. 

5 Cornelia st, br ands flat; cost, $15,000; 
o, W Duffy; a, Geo Keister; m, W Rankin. 


215 Madison st, br, s and terra cotta flat; 


‘cost, $23,000; o, J L Buttenweiser; a, R S 


Pollock; m and c, J V Campbell. 


Monroe st, e s, 316 s Jackson st, br flat; 
cost, $50,000; 0, W Broadbelt; a, | C Burne. 


540-44 E 17th st, 3 br flats; cost, $18,000 
each; o, T E Tripler; a, C Rentz. 


78th st, ss, 150 w 3d av, 4 br flats: cost, 
$21,000 each; o, WC Burne; a, J C Burne. 

402 E 8oth st, br and s dwell; cost, $20,- 
000; o, St Monica Roman Catholic Church; 
a. M J Fitz-Mahoney; m, M J Daly; c,J A 
O'Connor. 


438-42 E 89th st, 2s flats; cost, $17,000 
each; 0, Bertha Von Barber; a, F Wenne- 
mer. 


70th st, ns, 180 e oth av, 2 brands dwells; 
cost, $26,000 each; o and a, Buek & Co. 


95th st, n s, 100 w Central Park West; s 
dwell; cost, $28,000; 0, C Hanfeld; a, J 
Stroud; b, J Harney. 


252-254 W 125th st br and iron store; cost, 
$10,000; 0, J Kahn; a and b, Doud & 
Masten. 


8th av, es, 24.7 S$ 112th st, 3 br flats; cost, 
$20,000 each, o, Mrs D Tragman; a J C 
Burne 


13Ist st, n Ss, 235 w Sth av, 4 br and s flats; 
= $20,000 each; o, HH Hawkes; a, same as 
above. 


Boston road, s e cor 164th st, 4 br flats; 
cost, $15,000 each; 0, Mrs M Johnson; a, J 
E Kerby. 


Jackson av, s w cor 166th st, 3 fr dwells; 
cost, $3,500 each; o, J A Knox. 


Riverdale av, n w cor Church st, 3 fr 
dwells and stores; cost, $4,500 each; o, I M 
Dyckman; a, m and c, S L Berrian. 
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BUILDING INTELLIGENCE. 
BROOKLYN. 


Saratoga av, ws, 40 n Atlantic av, 5 fr 
(br filled) dwells; cost, $10,000; 0, a and b, 
W D Bogart. 

Ellery st, ns, 250 e Marcy av, 4 fr (br 
filled) tens; cost, $28,000 all; o, L Beer and 
Mr Schaffner; a, B Holmburg. 

Decatur st, s s, 22 e Patchen av, and 
Patchen av, es. 82 s Decatur st, 5 br dwells; 
cost, $3,000 each; o, J B Booth; a, F W 
Ames; b, J N Booth. 

Sumpter st, n s, 125 e Saratoga av, 6 fr 
(br filled) dwells; cost, $2,500; 0 and b, Wm 
H Booth; a J E Dwyer. 

Covert st, ns, 275 e Evergreen av, 6 fr (br 
filled) dwells; cost, $2,500 each; o and b, 
Wm H Barton; a, same as above. 

Van Voorhis st, ns, 270 w Evergreen av, 
sfr(br filled) dwells; cost, $3,000 each; 0, 
Mary N McLean; a, G Nichols; b, E L J 
Bedell. 

Bedford av, n e cor N 11th st, br bakery 
and storage: cost, $15,000; 0, Christian 
Friedmann; a, C Rentz. 

Broadway, n e cor Covert st, 4 br Stores 
and tens; cost, total, $50,000; 0, P Johnson; 
a, F Holmberg. 

Adams st, w s, 75 Ss Myrtle av, br theater; 
cost, $40,000; 0, tlyde & Behman; a, J De 
La Hayse. 

Hamburg av, s w cor Harman st, 5 brick- 
filled tens; cost, total, $180,000; 0, George 
Covert; a, Schrempf & Loeffler; b, H Loef- 
fler. 

Atlantic basin, South pier, near William st, 
fr storehouse; cost, $20,000; 0, and b, At- 
lantic Dock Co; a, E W Perry. 

Vernon av, n s, 165 e Lewis av, 4 brown 
and Euclid stone dwells; cost, each, $6,000; 
o, J B Booth; a, F W Ames; b, J N Booth. 

McDonough st, ns, 300 e Stuyvesant av, 4 
b s:dwells; total cost, $15.000; o andb, Jas 
Cummisky; a, E Dennis. 

N s Van Cott av. 25 e Eckford st, 2 br 
dwells; cost, $9,500 all; o, L Michael; a, H 
Vollweiler. 

N w cor Bushwick and DeKalb avs, br 
Sunday School; cost, $32,000; 0, Epworth 
M E Church; a, B L Gilbert. 

149-51 Navy st, 2 br dwells; cost. $24.- 
ooo all; o, Henrietta Fisk; a C Lincoln. 

Ss Nelson st, 144 e Hicks st, br dwells; 
cost, $9,000; 0, Catherine Leaves; a, J W 
Bailey. 

Secor Broadway and Siegel st, fr dwell; 
cost, $7,000; o, M Heisberg; a, D Acker & 
Son. 

W s Washington av, 28 n Gates av, br 
dwells; cost, $18,000; o, D H Fowler & Co; 
a, H Olmsted & Sons. 

Ss Van Voorhees st, 100 w Bushwick av, 3 
fr dwells; cost, $12,000 all; o, F Ammonna; 
a, A D Vreeland. 

N s roth st, 197 w 8th av, 5 br dwells; 
cost, $32,500 all; o, J F Ranson; a, I D Rey- 
nolds. 

Ne cor Park and Nostrand avs: 2 fr dwells, 
cost, $14,000 all; o, Mr Sinson; a, EI Voll- 
weiller, 

W s Saratoga av, 40 n Atlantic av, 5 fr 
dwells; cost, $10,000 all; o and a, W S Bo- 
gart. 

S s Dean st, 165 w Brooklyn av, 4 br dwells 
cost, $24,000 all; o, J A Bliss; a, A E White. 

N ecor Underhill av and Park pl, br dwell; 
cost, 9,900; 0, City of Brooklyn; a, F Free- 
man. 

507 Myrtle av, br dwell; cost, $7,000; 0, S 
L Keeney; a, E Van Voorhees. 

N s Joraleman, 111 e Henry st, br dwell; 
cost, $45,000; 0, D Chauncey; a, C PC Gil- 
bert. 

N w cor Green and Flushing avs, 3 fr 
dwells; cost, $11,000 all; o, G Covert; a, 
Schrempf & Loeffler. 

N s Sterling pl, 100 e Flatbush av, 4 br 
dwells; cost, $22,000 all; o, J Kowalinka; a, 
R Dixon. 

E s Shepard av, 175 n Liberty av, 7 fr 
dwells; cost, $17,500 all; o, E D Yarber; a, 
C A Covie. 

N s Woodbine st, 125 e Central av, 2 fr 
dwells; cost, $10,c00 all; 0, G Schwab; a, 
Wishert & Copeland. 

N e cor Saratoga av and Hancock st, br 
dwell; cost, $10,000; 0, J Crawley; a, D T 
Atwood. 

N s 1sth st, 97 ¢ 7th av, br dwell; cost, 
$7,000; 0, J J Ferry; a, J L Young. 
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BUILDING INTELLIGENCE. 
BROOKLYN .—Continued. 

N w cor Willoughby and Grand avs, br 
flats; cost, $12,000; o, E Judson; a, W M 
Coots. 

W s Wythe av, 25s N 11th st, 3 fr dwells; 
cost, $t8,000 all; o, A Huesdadt; a, H Voll- 
weiler. 


E s Bedford av, 125 n Willoughby av, fr 
dwell: cost, $8,000; o, H F Burrough; a, W 
H Gaylor. 

S s N 2d st, 125 e Graha:n av, 2 fr dwells; 
cost, $10,500 ail; o, Estate of J Joerger; a, 
T Engelhardt. 

Ne cor Knickerbocker av and Hannan st, 
4 fr dwells; cost, $18,000 all; 0, J Bossert; a, 
J Platte. 


Ss Bergen st, 200 w Hopkinson av, 2 br 
dwells; cost, $8,000 all; o, F Kuchunk; a, 
F Holmberg. 


Ns Hancock st. 25 e Marcy av, br dwell; 
cost, $20,000; 0o, W G Randolph; a, P J 
Lauritzen, 


MISCELLANEOUS. 


ALBANY, ORE.—-A hotel, to cost $50,000, 
is to be erected at this place by Charles 
Pfeiffer and others. 


BALTIMORE, MD.—Charles nr North, 4 
3-story br bidgs; o, D E Potter. 


Maryland av nr 3d, 3 3-story br bidgs; o, 
same as above. 


sth st nr Oak st, 7 3-story br bidgs; o, 
Chas A Flaggs. 


BEATTYVILLE, KY.—M. Q. Wilson. 
architect, of Louisville, Ky., will make 
plans for a $15,000 hotel here. 


BINGHAMTON, N. Y.—Cor High and S 
Water sts, br church; cost, $10,000; 0, 
Methodist Society; a, J C Perry, supt; b, 
Chas Van Orden. 


CANTON, O.—N ecor Court and Seventh 
sts, br bus block; cost, $8,000; oanda, J R 
Poyser; b, P Hahn & Wm Shoop. 


CAMBRIDGE, MASS.—Brattle cor Mason, 
stone chapel; cost, $10,000; o, St John 
Memorial; a, Henry Vaughn; b, F L 
Whitcomb. 

282 Broadway, fr addn; cost, $4,000; 0, 
S J Davis; a, W E Clarke; b, EJ Packard. 


CHICAGO, ILL.—1-5 Emma st, br store 
and warehouse; cost, $10,000; 0, Robert J 
Walsh; a, C Nelson; b, Jas Oliver. 


318 Breill st, br flats; cost, $8,000; 0, 
Mrs S J Grubbs; b, Jos Hodgson. 


2-6 Colorado av, br store, offices, etc; 
cost, $65,000; o, Lowthers Hall; a, S M 
Randolph. 


268 Racine av, br flats; cost. $8,000; 0, 
E T Dodson; a and b, F W Thomson. 


85 Fowler st, br flats; cost, $10,000; 0, 
A B Wait; a, W Ohlhaber. 


Adams and Dearborn sts, remodeling 
and addition to office bldg; cost, $350,000; 
o, Marquette Building Company: a, Hola- 
boid & Roche; b, Geo A Fuller & Co. 

131-37 w Erie st, br flats; cost, $25,- 
000; o, J} Cook; a, J F and J P Doerr; b, 
E Bushner. 

422~—24 s Paulina st, br flats; cost, $8,000; 
o, Andrew Wenigar. 

1250 Washington boul, br dwell; cost, 
$8,000; o, Agner Bros; a, C A Weary. 

Sherman and 66th sts, br flats; cost, 
$50,000; 0, McCauley & Swartout; a, J 
Eighton; b, C A Lake. 


4624 Emerald av, br dwell; cost, $8,000; 
o, D E Hartwell; a, Beman & Parmentier. 


Peoria and 56th sts, br dwell; cost, $t4,- 
ooo; o, J L Swan. 

367 Cleveland st, br flats; cost, $12,000; 
o, M Vogalgerang; a, Fromann & Gibsen; 
b, H Mueller & Bro. 

69 Grant place, br flats; cast, $8,000; 0, 
Albert Anbach; a, B F Werges; b, C 
Hageman, 


733 w Jackson st, br flats; cost, $9,000; 
o, Jas S Kidd; a, J M Van Osdel & Co; b, 
Jas S Price. 


2977-79 Dearborn st, stone and br 


church; cost, $35,000; o, Bethel African 


Methodist Episcopal Church; a, E H Tur- 
ner; b, E Slatery & Sons. 


682 w 18th st, br addition: cost, $8,000; 
o, F Sonnberg; b, M Schultz. 

178 n May st, br flats; cost, $8,000; 0, 
Chas Jesen; a, G Isaacson; b, G Gilbert. 


BUILDING INTELLIGENCE. 


CHICAGO, ILL.—609-11 w 12th st, br 
addition; cost, $8,000; o, Jno Schwyer; a, 
Hy Hildinger; b, Pratt & Nieterink. 

1314 Michigan av, br dwell; cost; $23,- 
ooo; o, Geo Brandt; a, Burnham & Root; 
b, N McMillan. 


Jackson, Clark and La Salle sts, addition 
to Grand Pacific FElotel; cost, $32,000; 0, 
Drake, Parker & Co; a, W W Boyinglon; 
b, Mortimer Bros. 


Bliss, Hickory and Cherry sts, malt 
house; cost, $48,000; 0, Bemis & Curtis 
Malting Company; a, S Lindreth; b, A 
Lanquist. 

756 Washington boul, br flats; cost, 
$12,000; 0, Jacob Kramer; a, Geo Grues- 
sing; b, Geo Lehman & Sons Co. 

118-24 State st, br addition; cost, $13,- 
ooe; o, Chas W Partridge; a, J J Egan; b, 
Thos Nicholson. 

4528 Drexel st, br dwell; cost, $17,000; 
o, N W Harris; a, C S Frost, b, Angus & 
Gibdele. 

4536-40 Lake av, br dwell; cost, $14,000; 
o, Geo H Bliss; a, W H Drake; b, J Stacey. 

St. Lawrence and 71st st, br dwell; cost, 
$11.c00; o, W E Palmer. 


79-81 44th st, br dwell; cost, $12,000; 
o, A J Toolen. 

166 buildings costing less than $7,000 
each. 


CINCINNATI, O.—Liberty st and Dalton 
av, 2-story br factory; cost, $8,000; 0, II- 
linois Leather Co; a, Kukertz & Pfeiffer. 

Storrs and Burns sts, 3'-story br store 
and dwell; cost, $7,500; o, Henry Schultz; 
a, LP Hague. 

4th st nt Broadway, remodeling Christ’s 
Church; cost, $25,000; c, W H Stewart’s 
Sons; a, W Martin Aiken. ° 


DAYTON, O.—Nothing over $7,000 in value 
to report. 


DETROIT, MICH.—N side Joy st, bet 3d 
and 4th sts, 2%-story br res; cost, $7,000; 
o, John H Johnson; a, A C Varney & Co; 
b, not let. 

S weor Terry av and St. Antoine st, 2- 
story br and s res; cost, $7,000; 0, Robt J 
Wilson; a, E A Walshe & Son; b, not let. 


DENVER, COL:—Wynkoop st, bet rsth and 
16th sts, br warehouse; cost, $15,000; o, L 
L Higgins; a, F D Robinson. 

Ist av, bet Clark and Water sts, br dwell; 
cost, $8,500; 0, H Walker; a, Barressler 
Bros. 

17th st, cor Stout st, stone bldg; cost, 
$1,000,000; 0, Denver Equitable Building 
Company; a, Andrews, Jaques & Rantol. 

13th av, bet High and Williams sts, br 
terrace; cost, $12,000; o, W H Merideth. 


DRACUT, MASS,—4-room school house; 
address Michael Collins; b, not let. 


4-room school house; address 
Parker; b, same as above 


Percy 


EASTON, PA.—Northampton st, an 8-room 
br school bldg; cost, $18,000; 0, Board of 
Control; a, John M Stewart. 


JACKSON CITY, TENN.—M. Q. Wilson, 
architect, of Louisville, Ky., will make 
plans for a $13,000 hotel here. 


LIVERMORE, CAL.—A church, to cost 
$15,000, is to be erected at this place. 


LONDON, ONT.—Addns to and remodeling 
of stone cathedral; cost, $50,000; 0, St 
Paul’s Church (Church of England); a, 
Spier & Rohns, Detroit, Mich; b, not let. 


LOWELL, MASS.—Western av, 5-story br 
mill; 75x120; o, AS Russell; b, not let. 


MILWAUKEE, WIS.—Oneida and River 
st, power house; cost, $60,000; 0, Edison 
Electric Light Co; a, E T Mix & Co; b, F 
Niezerowski. 

Commerce st, power house; cost, $20,000; 
o, Milwaukee Light and Power Co; a, 
Charles Kirchhoff; b, Charles F Ehlers. 


Clinton st, machine shop; cost, $8,000; 
o, E P Allis Co. 


MILFORD, N. H.—Br library bidg; address 
Mr H H Barber; b, not let. 


MONTCLAIR, N. J.—Nothing over $7,000 
in value to report. 
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MINNEAPOLIS, MINN.—Cor Grant st 
and rst av, stone church; cost, $100,000; 
o, Centenary M E Church; a, W J Hayes; 
b, H Downs & Son. 


2836-38 8th av S, br stores and flats; 
cost, $16,000; 0,a and b, W H Lang. 

1110-16-18 2d st N, br stores, cost. $24,- 
000: 0o, Whetmore & McMillan: a, F A 
Clark; b, J Condon. 


Cor of 8th av N E and 2d st, br hall and 
school; cost, $10,000; 0, St Anthony of 
Padua; a, F G Corser; b, Kilroe Bros. 

4th av N bet 3d and sth st, 2 br freight 
houses; cost, $29,000; 0, Minneapolis & 
St Louis Ry Co; a, W B Hixson. 

Cor of 8th av S E and 4th st, stone 
church; cost. $31,000; o, Andrew Presby- 
terian Church; a, James Carlisle & Son. 


Cor Jackson st and 25th av N E, 2-story 
br ten; cost, $21,000; o and b, S S Farn- 
ham; a, Jas S Record. 


3d st N bet 18th and 2oth, 2-story brick 
police station; cost, $15,000; 0, city of 
Minneapolis; a, Jas H Record; b, Foster 
& Smith. 

2220-22 Aldrich av, fr apartment house; 
cost, $8,000; o and b, A D Alrich; a, J 
Jepson. 


OWATONNA, MINN.—The Commission- 
ers of Steele County have voted to build a 
$40,000 Court House in this city. Work 
will be begun next spring. 


PORTLAND, ORE.—Mr C H Lewis is 
about to crect a large brick warehouse on 
Fourth and D sts for the Overland Ware- 
house Company. 


POTSDAM, N. Y.—Messrs. Ives Brothers 
will soon begin the erection of two stores, 
stone fronts, three stories; furnace or hot 
water heating; cost about $10,000; a, J P 
Jobnston, Ogdensburg, N. Y. 


PROVIDENCE, R. I.—Humbolt av, fr 
dwell; o, John M Rounds; b, Whitaker & 
Smitb. 

Parade st, fr dwell; o, Mrs Edward R 
Crowell. 

Pitman st, br and fr bus block; 0, Man- 
ville Manufacturing Co. 

Station st, 3 fr cottages; 0, Josephine H 
White; b, A A White. 

Ship and Richmond sts, br bus block; 0, 
Delphine J Lanard. 


SALT LAKE CITY, UTAH.—Cor State 
st and Second South st, 3-story fr business 
bldg; cost, $60,000; o, G H Holmes; a, 
Huddart & Jacobson. 

Main st, bet South Temple and First 
South sts, §-story stone office bldg; cost, 
$80,000; 0, Cutler, Hardy & Young; a, R 
Bowman. 


SPRINGFIELD, O.—Nothing in value over 
$7,000 to report this week. 


SPRINGFIELD, MASS.—Elm st, br block 
of tens, 3 stories; o, Mrs E C Hawes; b, 
C L Shaw. 


SHORT CREEK, O,.—4 fr residences; cost, 
$2,500; o, F B Wilson; a, Jos Leina; b, 
not given out. 


ST. LOUIS, MO.—8th st and Chauteau av, 
br store and flats; cost, $10,000; 0, EA 
Maime; b, J Schenck. 

Page and Prairie avs, br dwell; cost, 
$10,600; 0, C D Jordan; b, Meehan & 
Cregan. 

4th and Elm sts, front to store; cost, 
$16,800; o, A Busch; b, C Killerman. 


VANCOUVER, B. C.—Plans have just been” 
adopted for the erection of a temperance 
hall and coffee tavern in this town, to cost 
$30,000. Address Charles E Hope, archi- 
tect and engineer, Vancouver. 


WILKES BARRE, PA.—Nothing to report 
this week costing over $7,000. 


WORCESTER, MASS.—A public school 
building, to cost $125,000, is to be erected 
at this city. 


WHEELING, W. VA.—North Market st, 
br office bldg, with stone trimmings; cost, 
$50,000; 0, Peabody Insurance Co; a, E 
Franzhein; b, not let. , 

2 12th street, hotel addn; cost, $7,000; 
o, Hotel Windsor; a, Jes Leiner; b, D 
Brooks. 
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metal required for the purpose. 


STEEL FOR WATER AND OTHER 
PIPES. 


AT the Chicago meeting, last May, of the 
American Water-Works Association, the ques- 
tion was asked which would be the best material 
for water-pipes—steel, cast iron, or wrought iron, 
irrespective of cost, the design evidently being 
more particularly to bring out whatever data 
there might be bearing on the use of steel pipes. 
Unfortunately, however, facts and figures relat- 
ing to the subject seemed to be entirely lacking, 
or, what appears more probable, were too 
meagre to admit of anything like definite con- 
clusions. At any rate, no expression of opinion 
was volunteered. 

It is of interest, therefore, to note some of the 
developments in this line more recently recorded 
in England, and referred to in London LZng?- 
neering a short time ago. According to the ac- 
count there given, substantial progress towards 
the adoption of steel for the manufacture of 
pipes has been made during the past year. Mr. 
James Riley, a prominent engineer, more dis- 
tinctly associated with steel construction, has 


. been making efforts of a more or less tentative 


character to secure the adoption of this metal 
for the purpose, and has overcome what is rep- 
sented as the only technical difficulty—the weld- 
ing of the tubes. 

Some time ago Messrs. A. & J. Stewart, Glas- 
gow, and the Steel Company of Scotland, in 
conjunction, supplied tubes of steel for carrying 
the water over the Tay Bridge, this being the 
first illustration of their use in Great Britain. 
These pipes were welded by Messrs. Stewart, 
and were fitted with Riley’s patent socket, and 
completed by the Steel Company. They ‘have 
proved very satisfactory. Tenders have been 
put in recently for 1,600 tons of steel water 
mains of large size for the Sydney Water-Works. 
Estimates and tenders have been made within 
the last year or two for several very large quan- 
tities, requiring from 100,000 to 150,000 tons of 
steel, but, as was the case on the introduction of 
steel for ship construction, the progress is very 
slow. When the strength of steel is contrasted 
with that of cast iron, of which those large water 
mains are usually constructed, it will be at once 
apparent that a great reduction can be made in 
the thickness and consequent weight of the 
For transpor- 
tation, too, the question of freight is a considera- 
tion. As an indication of this it may be men- 
tioned that in a contract now in course of 
execution, the material for which is supplied by 
one of the steel companies in Scotland, for 20 
miles of water main for Mexico, the sheets are 
not more than one-tenth of an inch in thickness. 
The fear of corrosion is not shared in by the 
engineers of this scheme, for having had expe- 
rience for a number of years with the behavior of 
wrought iron for this purpose, they have had no 
hesitation in adopting the stronger and better 
metal, steel. This main for Mexico is riveted, and 
the connections are the same as those used in 
the Tay Bridge pipe. It is under contemplation 
to make provision in the west of Scotland for 
executing contracts for steel piping at a more 
rapid rate than is now possible. 

We would remark here that so far as the 
welding of steel tubes is concerned, this has 
been successfully accomplished also in the 
United States. Another difficulty, however, is 
the fighting down of the prejudices against steel 


for such tubes, and the determination whether 
or not these prejudices have a good, practical 
foundation. At present there is nothing ap- 
proaching a consensus of opinion on this point. 


RECENT COMPRESSED AIR POWER 
SYSTEMS ABROAD. 


DuRING the past few years developments in 
the line of power distribution from central sta- 
tions have been remarkably rapid, and experience 
has proved, very conclusively in some cases, that 
notwithstanding the heavy cost of construction 
and expense of maintenance of such plants, 
there is still a fair margin for profit in their 
working. Steam and hydraulic power systems 
afford more familiar examples of what can be 
done in this field, and their success has, in-a 
great measure, encouraged the undertaking of 
other work involving the same general principles. 

Among this must be classed the various in- 
stallations for compressing and distributing air 
through underground pipes, probably the first 
of which was the plant of the Birmingham Com- 
pressed Air Power Company in England. 
Several others followed in rapid succession, 
notable among them the system of the widely 
noticed Popp Company at Paris, the main fea- 
tures of which were outlined in our issue of 
April 12, 1890. 

The degree of favor which this system has 
obtained is best shown by the various Popp 
projects which are now on foot, not less than 
four German cities—Wtrzburg, Bamberg, Firth, 
and Offenbach, having the system under con- 
sideration. The German engine and machinery 
firm, August Riedinger & Co., of Augsburg, is 
at the head of the enterprises. It has been 
ascertained that at Wiirzburg the company is 
assured of a demand for at least 400 horse- 
power, and at Bamberg of one for 600 horse- 
power. At Fiirth a contract has already been 
entered into according to which Messrs. Riedin- 
ger & Co. will have a monopoly of the business 
for aterm of 40 years. The city will receive 
annually a certain sum per mile of pipe in opera- 
tion, and, in addition, will participate in the 
profits as soon as these will exceed 6 per cent. 
of the invested capital. After rr years the 
city, further, will have the option of buying the 
plant, the price to be not less than 15 per cent. 
above the original cost of installation. ‘T'wenty- 
three hundred horse-power have already been 
subscribed for. The plant is to be ready for 
operation within two years. At Offenbach prac- 
tically the same contract is about to be made, 
and a demand for at least 1,000 horse-power is 
assured. ‘Two years is here alsospecified as the 
time limit for the completion of the plant, but 
efforts will be made to have everything ready 
for work next summer. Messrs. Riedinger & 
Co. are making efforts also to supply the city of 
Sachsenhausen from their Offenbach station. 

It is selt-evident that the construction of these 
several plants calls for a considerable money 
outlay, and that this would not be readily entered 
into were not success reasonably well assured, 
both from practical and financial points of view. 
In this country nothing, so far as we know, has 
yet been done in this field, at least so far as 
power supply in cities is concerned. ‘The pe- 
culiar advantages of the system, however, entitle 
it to recognition. 
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CEMENT TESTS IN FRANCE. 


In obtaining cement for the harbor works at Boulogne 
and Calais, France, the plan has been followed, since 
1885, of not only subjecting the cement to certain tests 
before acceptance, but of exercising a careful supervision 
over its manufacture and instituting a series of analyses 
of the raw material used. 

A ministerial decision, dated November 3, 1886, has 
placed all this work in the hands of the maritime office at 
Calais, and authorized the establishment of a chemical- 
testing laboratory at Boulogne for analyzing the raw 
materials of cements, under the supervision of the Chief 
Engineer of this office. The laboratory began its work 
in the early part of 1887, and, though mainly chentical in 
character, is fitted up with suitable apparatus for carrying 
out mechanical tests of cements. An extract from a re- 
port tothe French Cement Commissioner, prepared by 
W.R. Feret, Chief Engineer of the laboratory, and pub- 
lished in the Annales de Ponts et Chaussee for March, 
1890, gives an account of some of the work done during 
the last three years. 

The subject is treated of in considerable detail under 
the following three heads : 

(1) Chemical composition of cement; (2) cement grind- 
ing; and (3) preservation of cement before use. 

Under the first of these heads Mr. Feret considers suc- 
cessively the character of the raw material, calcining, set- 
ting properties, specific gravity and resistance tests, etc., 
and gives elaborate tables of results obtained in the labora- 
tory practice. Under the head of grinding, the muchedis- 
cussed question as to the degree of fineness to which 
cement should be ground is taken up. Several methods 
of determining the degree of fineness are described, and 
the influence of the degree of fineness on the properties of 
cement is considered. The most economical degree of 
grinding, from the consumers’ standpoint is also dis- 
cussed. 


Under the third head, the preservation of cement before 


using, different methods of preservation are briefly de- 


scribed. Artificial ventilation of cement, and the changes. 


which it undergoes on being exposed, in thin layers, to 
moist air are dwelt upon at some length, and results of 
tests of cements so exposed for varying periods of time 
are given. 

The various points discussed and experiments described 
all have a direct bearing on the intrinsic quality of cement. 
This, however, as Mr. Feret remarks, is not the only point 
to be considered in a study of the material. A question 
not less important is that involving the degree in which 
the properties of cement mortars are influenced by methods 
of manufacture and of use. This also has been studied 
to some extent at the laboratory, but the results will not 
yet admit of definite conclusions as the experiments made 
are of comparatively recent date and the element of time 
is of importance. 

Mr. Feret’s notes, even though forming but an extract 
from his complete report, are much too comprehensive to 
admit of reproduction here. Their study in the original, 
however, will prove both interesting and valuable. 


POOR PAVING WORK IN NEW YORK. 


Nor alone are the granite paving block specifications 
for the streets of New York being grossly ignored in the 
matter of size of block, as shown by some of the figures 
published in THE ENGINEERING AND BUILDING RECORD 
last week, but inferior material is also being extensively 
used. 

Thus the result of recent inspections on the part of the 
Finance Department has been that fines have been im- 
posed as follows : 

Matthew Baird, contract to pave Hudson Street from 
Beach to Spring Street, used limestone instead of gneiss 
in laying 2,000 square yards; Comptroller deducted $200 
from contract money. 

William J. Clark, contract to pave Wall Street from 
Broadway to Nassau Street, used limestone instead of 
gneiss to lay 236%, square yards of foundation ; Comp- 
troller deducted $23.69. 

Charles Guidet, contract to pave Leonard Street from 
Broadway to FEludson Street, used limestone instead of 
gneiss to lay 598 square yards of foundation ; Comptroller 
deducted $59.80. Contract to pave Laight Street from 
Canal to Greenwich Street, used limestone instead of 
gneiss to lay 769,% square yards of pavement ; Comp- 
troller deducted $76.98. Contract to pave Broad Street, 
Exchange Place to Pearl Street, used limestone instead of 


gneiss to lay 782, square yards of pavement; Comp- 
troller deducted $78.21. Contract to pave Reade Street, 
used limestone instead of gneiss to lay 750 square vards 
of foundation ; Comptroller deducted $75. 

Thomas Gearity, contract to pave Lexington Avenue 
from Thirty-fourth to Thirty-fifth Street, used limestone 
instead of gneiss to lay 1,500 square yards of foundation; 
Comptroller deducted $150. 

Bernard Mahon, contract to pave Spring Street from 
Bowery to Broadway, used limestor.e instead of gneiss to 
lay 275 square yards of feundation ; Comptroller deducted 
$27.50. 

James Pollock, contract to pave Cedar Street from 
Broadway to Greenwich Street. used limestone instead of 
gneiss to lay 676, square yards of pavement ; Comp- 
troller deducted $67.67. Contract to pave Platt Street 
from Pearl to William Street, used limestone instead of 
gneiss to lay 750;4; square yards of foundation ; Comp- 
troller deducted $75.06. 


THE EFFECT OF VEGETABLE AND ANIMAL 
ORGANISMS ON THE TASTES AND 
ODORS OF WATER SUPPLIES. 


J. M. Diven, of Elmira, N. Y., Secretary of the Amer- 
ican Water-works Association, has just sent out the fol- 
lowing circular : 


At the Chicago meeting the following resolutions were 
passed, to which we would earnestly solicit your atten- 
tion. 

Whereas, The relations which exist between the growth 
of vegetable and animal organisms and the offensive tastes 
and odors frequently affecting water supplies are very im- 
perfectly understood, but at the same time of great prac- 
tical importanee to water engineers and the public 
generally; therefore, 

Resolved, That it is the sense of the Convention that 
the investigation of this topic is one which lies within the 
particular scope and objects of the American Water- Works 
Associatiag, and that a committee charged with the con- 
duct of this investigation should be appointed, and 
requested to report at our next annual meeting. 

The committee consists of L. J. LeConte, Oakland, 
Cal.: L. H. Gardner, Superinteadent of Water-Works, 
New Orleans, La.; and Albert K. Leeds, Stevens Insti- 
tute of Technology, Hoboken, N. J., acting as chairman. 
While the meeting to which this committee reports is not 
held until April of next year (in Philadelphia), yet, inas- 
much as the waters are most affected by the troubles 
referred to during the summer season, the committee is 
desirous of beginning its labors forthwith. To this end 
the committee invites correspondence with the superin- 
tendents and engineers of all water supplies which have 
at any time been contaminated by the growth and decay 
of organisms. All specific and precise information which 
they can give relating to the date, season, duration, 
nature, extent and results of these troubles in relation to 
their particular water supplies will be of value. 

Moreover, in case a proper sample, which should be of 
not less quantity than two gallons, is sent by express pre- 
paid, to the chairman of the committee, a biological and 
chemical analysis will be made and the results communi- 
cated to the sender at the earliest practicable date. 

The information obtained in these various ways will be 
condensed and incorporated in the report to the associa- 
tion next May. : 

Write speedily, and help in starting this very important 
piece of work. 


THE STEVENS INDICATOR. 


THE July. number of Zhe Stevens Indicator, which has 
just been issued, contains, besides other interesting 
atticles, one on ‘*Fabrication of 12-Inch Mortars.” 
by A. A. Fuller and F..N. Connet. It deals with the 
12-inch breech-loading mortars now being built for the 
Government by the Builders Iron Foundry, of Provi- 
dence, Kk. I. The process of manufacture is described in 
detail, and a number of illustrations are given. 

Professor J. E. Denton contributes an article entitled, 
‘* Notes on the Action of Lubricants,” in which the mat- 
ter of internal engine friction is specially considered. 

C. W. Thomas continues his paper on ‘' Cable Trac- 
tion as Applied to Elevated Railroads,” commenced in 
an earlier issue, and describes and iJlustrates various cable 
gripping devices. 

F, E. Idell contributes a note on ‘* The Identification 
of Dry Steam,” with special reference to a recent boiler 
test, and Professor H. A. Wood explains ‘‘A New 
Method of Extracting Cube Root.” A lecture on ‘** The 
Examination of Lubricating Oils,” delivered by Professor 
Thomas B. Stillman before the Senior Class at Stevens 
Institute, is also given. 


PUBLICATIONS RECEIVED. 


HAT; THE WARMING AND VENTILATION OF BUILDINGS. 


By John 
H. Mills. Two volumes; pp. 604. 


NOTES. 


RRCENT tests made in connection with the underground 
steam pipes in New York by Dr. Cyrus Edson, of the 
New York Health Board, show that the temperature in 
some manholes ranged from 140 degrees to 162 degrees, 
while the temperature in manholes remote from the pipes 
was between 71 degrees and 76 degrees. Water in the 
Croton pipes near the steam pipes was found to be heated 
to 120 degrees at points where it ran into buildings. In 
vaults under Broadway buildings the air had been heated 
to 140 degrees. The question just now is whether the 
sections shall be cut off altogether. 


THE first annual convention of the United Association 
of Journeymen Plumbers, Gas Fitters and Steam Fitters 
opened in Pittsburg on July 28 in their hall, Market and 
Water Streets, about 50 delegates being present. P. J. 
Quinlan, of Boston, presided. The apprenticeship ques- 
tion will be brought up during the convention. This 
question caused the strike of the Pittsburg plumbers some 
weeks ago, and it remains with the convention to settle 
the matter. The plumbers are working at present, pend- 
ing such a settlement. It is likely that the eight-hour 
question will also come before the convention. Charles 
Signor, delegate from St. Louis, said that eight hours 
would certainly be established among the plumbers before 
long. Many of them have the eight-hour day now. 


THE State Railroad Commission has approved the ap- 
plication of the Coney Island and Brooklyn Railroad 
Company for permission to change its motive power from 
horses to electricity upon that portion of its road in Sea 
Breeze Avenue, from East Fifth Street to West Fifth 
Street, on condition that the rate of speed of cars shall 
not exceed that to be determined by the Highway Com- 
missioners of Gravesend, and that no car shall be operated 
witb less than two men in charge. 


THE three Brooklyn surface railroad companies which 
contro! most of the street car lines in Brooklyn have de- 
cided to adopt as a motive power the overhead system of 
electric wires. They are the Brooklyn City Railroad 
Company, Atlantic Avenue Company, and Jay and Smith 
Street Company. The applications of all the lines for 
permission to use electricity are now before the Common 
Council, and the consent of the property owners along the 
various lines is being solicited. 


IN a recent issue of La Semaine des Conmstructeurs at- 
tention is again directed to the rapid deterioration of lead 
when in contact with oak timber. Gutters and parts of 
roofs are frequently much damaged by the chemical 
action set up by such contact. The Société du Nord 
cites a case whére a lead gutter resting on oak supports 
was destroyed in a few years, the lead being completely 
oxidized by the combined action of the wood acid and 
moisture. 


OBITUARY. 


SAMUEL WHITNEY, head of the firm of Whitney 
Brothers, founder of the town of Glassboro, 'N. J., and of 
the great glass manufacturing business there, died at Cape 
May on July 29. He was 73 years old and one of the 
best known glass manufacturers in the country. 


PERSONAL. 


CHARLES L, WEBER, City Engineer of East St. Louis. 
will sail for Europe in a few weeks, to be absent until 
next Spring. 


JOHN P. Force, civil engineer, has been appointed 
Engineer in Charge of ‘Street Improvements and Sewers 
at North Baltimore, O. 


WILLARD BEAHAN, M. Am. Soc. C. E., was recently 
appointed Engineer of Maintenance, St. Louis, Mo., 
with headquarters at the City Building. 


ONWARD BATES, Engineer and Superintendent Bridges 
and Buildings Chicago, Milwaukee and St. Paul Railway 
Company, has removed his office from Milwaukee to 
Rand, McNally & Co.’s building, Chicago. 


J. W. Hotmes, Consulting Engineer, who has been in 
charge of the Paducah, Ky., Water-Works for three or 
four years past, has recently made a contract for five years 
to serve as Chief Engineer of the above-named works. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


CHATRAU D’AZAY-LE-RIDEAU, FRANCE.—FACADES ORI 
ENTAL, 


HOUSE AT BROOKLINE, MASS, 
ARTHUR LITTLE, ARCHITECT, BOSTON. 
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ENGINEERING SOCIETIES. 


THE BosTon SocigTy oF CIiviL ENGINEERS had an 
excarsion to Fort Warren, in Boston Harbor, on Saturday, 
July 26, by invitation of Col. S. M. Mansfield, of the 
U. S. Engineering Corps of this district. There were 
about 50 members of the Society in the party. The fort 
was inspected and an explanation given of the new method 
of coast defence by submarine mines. 


A PRELIMINARY notice has been issued by Secretary 
Hutton, of the American Society of Mechanical Engineers, 
announcing that the twenty-second meeting of the Society 
will be held in the city of Richmond, Va. _ It will prob- 
ably begin Novemberrr. Intending authors of papers 
are requested to send in the titles of papers now. Manu- 
scripts of papers, especially if illustrated, are desired be- 
fore, or in any case not later than, October J. 

The second addition of the Society’s catalogue for 1890, 
corrected to July 1, has been issued. 


ARCHITECTURAL LEAGUE COMPETITION. 


MEMBERS of the Architectural League are at present 
much interested in a competition over designs for the pro- 
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three whose design is finally chosen, will be awarded the 
contract for erecting the building at the regular commis- 
sion fixed for such work by the schedule of charges of the 
American Institute of Architects. The autbors of the 
other two designs will be paid $200 each. The jury to 
make the award in the second competition will consist of 
Messrs. Chase, Sturgis and Butler. 

The proposed new building will furnish quarters for the 
Society of American Artists, the Architectural League, 
and the Art Students’ League. It is to cost $160,000 
and to be fire-proof. Sketch plans of the building are 
sent to competitors. The building is to be so planned 
that the Society of American Artists shall have at least 
{,750 square feet of floor space, the Architectural League 
at least 2,500, and the Art Students’ League at least 
10,000. 


THE NEW CROTON AQUEDUCT. 


THE first official report since the new Croton Aqueduct 
opened was submitted on July 30 to the Construction 
Committee of the Aqueduct Board by Chief Engineer 
Fteley. In it he explains in detail the progress of the 
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house bas been changed from time to time in accordance 
with the requests made by the Chief Engineer of the De- 
partment of Public Works, as per accompanying sche- 
dule. 

‘** Schedule of the flow at Croton Dam: 

‘* July 12, 6 P. M., 30,000,000 gallons; July 16, 6.30 
P. M., §0,000,000 gallons; July 19, 9.15 A. M., 75,000,000 
gallons; July 24,9 A. M., 50,000,000 gallons; July 30, 
flow continues at the rate of 50,000,000 gallons per 
day. 

** When letting the water in for the first time the aque- 
duct was watched with great care, more particularly in 
the lower part, where the unusual feature of a heavy 
pressure on the masonry called for especial vigilance. 
With the exception of Shaft 24, where a leak (not alto- 
gether unexpected on account of the unfinished condition 
of the work at that point), developed itself, the aqueduct 
appears to be in excellent condition, and, although the 
saturation of the ground below Shaft 19 must be expected 
to a certain extent, the present absence of visible signs 
of it after two weeks of service is a matter of congra- 
tulation.” 
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posed new building of the American Fine Arts Society. 
The designs are to be sent in under cipher to the Com- 
mittee on Site and Plans, of which Edward II. Kendall is 
Chairman, and whose Secretary, H. J. Hardenbergh, has 
just sent out the invitations to architects in the League to 
enter the competitioa. 

The conditions for the competition were arranged at a 
meeting of the committee held June 17. A jury of award 
was appointed, consisting of President Chase, of the 
Society of American Artists, President Sturgis, of the 
Architectural League, President French, of the Art Stu- 
dents’ League, President Butler, of the American Fine 
Arts Society, Chairman Marquand, of the Board of 
Trustees of the Gift Fund of the American Fine Arts As- 
sociation, and Chairman Kendall, of the Committee on 
Site and Plans. Should there happen to be a disagree- 
ment or a tie vote, Richard M. Hunt is to pecome a mem- 
ber of the jury. 

The designs are all to be submitted by September 1. 
The jury will proceed to select three, and then a second 
competition will be arranged, in which the authors of the 
three selected designs will take part. The one of the 


work and the amount of water supplied to New York City 
daily, which be places at 50,000,000 gallons. As to the 
alterations which it is proposed to make, and the defects 
which are to be remedied he makes some suggestions. 
He proposes to overcome Commissioner Gilroy’s objec- 
tions against cutting off the supply while the repairs are 
being made by doing the work in sections. Iie also sub- 
mits the full correspondence on the subject, and says it 
is a matter of congratulation that, despite the leakage at 
Shaft 19, the aqueduct appears to be in excellent condi- 
tion. 

‘*By agreement with the Commissioner of Public 
Works,” said Mr. Fteley in his report, ‘‘the gates at 
Croton Dam were opened on Saturday evening, July 12, 
to the extent of furnishing 38,000,000 per day. The 
water was retained for a while in the aqueduct, as every- 
thing was not in readiness in the lower part, and it was 
desired to let the water in slowly at first. On Tuesday, 
July 15, the gates were opened at 0 A. M. at the One 
Hundred and Thirty-fifth Street gate-house, and the water 
reached the Central Park Reservoir through the five 48- 
inch pipes. Since that day the flow from the Croton gate- 


COST OF DIFFERENT METHODS OF POWER 
TRANSMISSION. 


THE following comparisons of cost of transmission of 
power by various methods appeared in the Revue Univer- 
selle des Mines: (1) Comparative cost on 10 horse- power 
transmitted 1,093 yards: By cable, 1.77 per effective 
horse-power per hour; by electricity, 2.21; by bydraulics, 
2.90; by compressed air, 2.98. (2) Comparative cost on 
50 horse-power transmitted 1,093 yards: By cables, 1.35 
per effective horse-power per hour; by hydraulics, 1.87; 
by electricity, 2.07; by compressed air, 2.29. (3) Com- 
parative cost on 10 effective horse-power transmitted 
5.465 yards: By electricity, 2.64 per effective horse- 
power per hour; by compressed air, 4.66; by cables, 4.69; 
by hydraulics, 5.29. (4) Comparative cost on 50 effec- 
tive horse-power transmitted 5,465 yards: By electricity, 


2.37 per effective horse power per hour; by cables, 2.65; 
by com pressed air, 2.99; by hydraulics, 3.02. Steam was 
the prime mover used in each of the above instances, and 
it appears that for long distances electricity takes the lead 
in economy over all other systems. The figures are interest- 
ing and valuable as comparative measures of commercial 
efficiencies. 
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DISINFECTION OF EXCREMENTITIOUS SUB- 
STANCES. 


AN account of some experiments on the practical dis- 
infection of excrementitious substances is given by Dr. 
S. von Gerléczy in the Deutsche Vierteljahkrschrift far 
Gffentliche Gesundheitspflege, and is reproduced, in part, 
in the volume of foreign abstracts of the British Institu- 
tion of Civil Engineers. 

‘The experiments were carried out in the course of the 
past year at the Pesth Hygienic Institute, in order to test 
the real values of the various substances employed as dis- 
infectants. concerning which much difference of opinion 
had been expressed. The author divided the matters to 
be disinfected and deodorized into five groups—viz.: 
(1) Night soil from cess pits; (2) liquids from sewers; (3) 
solid contents of street gulleys; (4) dry road scrapings; 
and (5), fresh excreta of patients suffering from acute 
diarrhoea and typhoid fever. The disinfectants used 
were : (1) corrosive sublimate; (2) iron sulphate; (3) zinc 
sulphate; (4) copper sulphate (for comparison); (5) crys- 
tallized carbolic acid; (6) raw carbolic acid (two descrip- 
tions of which are obtainable, that employed by the 
author, known as 50 to 60 per cent. solution. actually 
contained 18.7 per cent. of carbolic acid); (7) carbolized 
lime, commercially known as 5 per cent., but yielding on 
analysis 2.1875 grams of carbolic acid per 100 grams; (8) 
creolin, (9) a-oxynaphtoic acid. On the score of their 
extreme cheapness the author used also: ( 10) raw concen- 
trated sulphuric acid; (11) freshly slaked lime; (12) boil- 
ing water; (13) hot and cold solutions of wood-ash lye 
(specific gravity of the lye 1.037, equivalent to 4 per cent. 
of carbonate ef potash); (14) solution of common salt, 
containing 26.1 per cent. of salt. Specimens of the disin- 
fected materials were withdrawn on a platinum needle, 
and introduced into warm fluid peptone-gelatin. The 
cultivation took place both at ordinary temperatures, and 
also at a temperature of from 35° to 37° Centigrade. 

The specimens were examined at intervals of 24 hours, 
48 hours, and three to four days after treatment. 

Group I. Might Soil.i—Samples for experiment were 
obtained from a night soil removal contractor ; 100 grams 
were placed in a glass vessel, and treated with weighed 
quantities of each of the disinfectants enumerated, in 
various proportions. The results are set forth in detail, 
and they show that a practical disinfection of night soil 
is all but impossible, as even 2.5 per cent. cf corrosive 
sublimate is insufficient to render it germ-free ; this quan- 
tity would entail a cost of 150 gulden ($47.80) per cubic 
meter. Complete sterilization resulted from the use of a 
4 per cent. solution of copper sulphate, and it would ap- 
pear from this that with this material, one cubic meter 
of night soil could be disinfected at a cost of 12 guiden 
($s). For the purpose of deodorization the use of raw 
carbolic acid may be regarded as successful. 

Group Il. Sewage Water.—\Vas treated with the fore- 
going disinfectants in a similar way, full details of the 
experiments being given. Here again the author draws 
attention to the extraordinary value of copper sulphate; a 
solution of 1 per mille sufficed to destroy all germs, and 
rendered the liquid clear and inodorous, 

Group III. Sludge from Gulleys.—The series of experi- 
ments recurded shows the extreme difficulty of disinfect- 
ing thoroughly this substance. For deodorization, car- 
bolized lime in moderate quantities sufficed, but the 
author recommends the use of raw carbolic acid diluted 
to 1 per mille. 

Group IV. Street Sweepings, etc. —Owing to the last 
cholera outbreak in Pesth, the authorities ordered that 
carbolized lime should be freely used in the dwelling 
houses, and they caused it to be strewn along the roads, 
against walls, under doors, and over gulley holes. The 
author therefore carried out special experiments to test 
the value of this treatment, and to ascertain how far it 
might be possible to practically disinfect road sweepings. 
Trested with the foregoing disinfectants it became mani- 
fest that complete disinfection was out of the question. 
Even where thoroughly soaked with solutions of corrosive 
sublimate, copper sulphate, etc., the road dust was far 
from sterile; nor did experiments with respect to the 
strewing of carbolized lime yield satisfactory results. 
The advantages of this mode of disinfection are 
illusory. 

Group V. Disinfection of Excreta.—lIn certain cases it 
becomes of the utmost importance to thoroughly and 
rapidly sterilize the dejections of patients, The excreta 
- used for these experiments were in all cases diluted with 


three times their weight of water. All the various disin- 
fectants were tried in different proportions, and the re- 
sults of the experiments are recorded. The conclusions 
arrived at by the author are: That a strong solution of 
copper sulphate should be used, at least 1 gram of the 
disinfectant being added to roo cubic centimeters of 
excreta; but still better results arise from the employment 
of thrice their weight of boiling lye (2 parts of water to 
I part of wood ashes). Milk of lime (1 part of slaked 
lime in 20 parts of water), used in the proportion of } to 
ps of the weight of the excreta, likewise disinfects cheaply 
and well. 


MAINS FOR HIGH PRESSURE ALTERNATING 
ELECTRIC CURRENTS. 


IN a paper under the above head by C. Jacquin, pub- 
lished recently in La Lumiere Electrigue and abstracted 
in the Excerpt Minutes of the Proceedings of the British 
Institution of Civil Engineers, the subject is treated from 
two points of view: first, as regards loss of current by 
leakage, and second, as regards loss of energy by induc- 
tion. 

It has been shown by Foederruther that the insulation 
resistance of a cable diminishes by 10 per cent. if the 
pressure be increased from 1 to 100 volts, and assuming 
this ratio to hold good for higher pressures, Mr. Jacquin 
finds that the insulation resistance of a 2,000-volt cable 
must be 20 times that of a 100-volt cable. The specifica- 
tion for the cables to be used in connection with the 2,400- 
volt alternating currents supplied from the Municipal 
Station at the ‘* Halles,” Paris, stated that the insulation 
shall be 1,000 megohms per kilometer, or about 624 
megohms per mile. 

Fhe equivalent insulation of a 100-volt cable would, at 
this rate, be only 26 megohms per mile. Moreover, the 
insulation of the cable is further reduced by joints. and it 
was, in the case of the ‘* Halles” installation, specified 
that the insulation of the cable after laying should not be 
reduced by more than fo per cent. The insulation em- 
ploved by some German and Austrian cable-works is jute 
impregnated with some resinous compound, and the insu- 
lation resistance immediately after manufacture is given 
as from 310 to 375 megobms per mile. These standards, 
the author thinks, cannot be maintained, since all fibrous 
substances are hygroscopic, and with the admission of 
moisture the insulation must be lowered. Asa matter of 
fact, such cables after laying have never reached even 62 
megohms per mile. The author gives the following 
formula for the insulation resistance of high-pressure 
cables : 

i 
M=p E’ 
in which pe is the total insulation resistance, / the total 
length in kilometers, and E the pressure in volts. The 
coefficient M is 400,000 ohms per volt per kilometer of 
the cables used at the ‘‘ Halles” installation, and the 
author considers a cable to have become unsafe if M has 
decreased to 10,000 ohms per volt per kilometer. 

The author next investigates the induction effect of 
alternating currents in cables. He shows that two simple 
unarmored cables, laid side by side, are likely to disturb 
neighboring telephone lines, which disturbance can be 
avoided by the employment of concentric cables. If single 
cables are individually provided with iron armor, or if 
two single cables are placed within the same iron tube, 
exterior disturbance is also avoided, but a certain loss of 
energy is incurred, consequent on the magnetization of 
the iron. ‘The magnetic circuit, in the case of single 
armored cables, is completely closed, but in the case of 
two cables within the same iron pipe the lines of force 
flow partly through air and partly through iron, and the 
waste of energy is less. The author has made experi- 
ments to determine this waste of energy in a cable of 220 
yards length, laid in the works of Mr. H. Ménier, at 
Grenoble. ‘lhe cable was looped to bring its two ends 
close together, and these could be joined, by means of a 
special switch, with the terminals of a dynamo and those 
of an alternator. There were in circuit a rheostat, a 
wattmeter and a dynamometer. The experiments were 
made in the following manner: The switch was placed 
to the alternator, and the readings of the dynamometer 
and wattmeter were noted. The switch was next placed 
to the dynamo, and the rheostat adjusted, until the dyna- 
mometer indicated the same current as before. The watt- 
meter indicated now simply the loss by ohmic resistance, 
and this reading, deducted from the previous reading, 
gave the loss due to hysteresis and eddy currents in the 
previous experiment. Three cables were thus tested, the 
first having no metallic covering, the second having a lead 
sheath, and the third being covered by lead and 
armored with iron wires. The copper conductor of 
all the cable had a_ sectional area of 0.0465 
square inch, insulated by pure rubber. TVhe frequency 
of the alternating current was 50 cycles per second. ‘The 
current was 18 amperes. In the first cable no energy 
was lost beyond that due to ohmic resistance. With the 
lead cable two experiments were made. In the first the 
cable rested on the ground, and the two ends of the lead 
tube were not otherwise connected ; whilst in the second 
they were short-circuited by a copper wire. The losses 
were, respectively, I and 2 per cent. of the loss due to 
ohmic resistance. With the armored cable three experi- 
ments were made—namely, (a), the ends of lead and iron 
covering insulated; (4), lead covering insulated, and iron 


covering connected; and, (c), lead and iron covering con- 
nected. The losses in these cases were, respectively, 18, 
27.4, and 34.5 per cent. of the loss due to ohmic resist- 
ance. With a frequency of 25, all the losses were about 
60 per cent. of their former value. The experiments 
were not repeated with a higher frequency than 50, but 
the author estimates that, with a frequency of 100, the 
loss in the most unfavorable case, (c), would not exceed 
50 per cent. of that due to ohmic resistance, or, say 2.5 
per cent. of the total energy flowing through the cable. 


DRY AJR REFRIGERATING APPARATUS 
WITHOUT MACHINERY. 


UNDER the above head London Engineering describes 
what is known as Hill’s system of dry air refrigeration, 
recently shown at the Royal Military Exhibition at 
Chelsea, England. 

The distinctive feature is that no machinery is in use, 
the cold air being produced from the distillation of am- 
monia gas, a principle which is not by any means new. 
The apparatus consists of steam generator, ammonia 
boiler, separator, and condenser for producing cold, and 
a refrigerator or cold chamber. This chamber is con- 
structed in most cases of a double casing of wood, lined 
with charcoal as a non-conductor, and the roof is formed 
by a tank containing a bath of chloride of calcium liquor 
in sufficient quantity to store up the cold as produced. 
The solution of ammonia in the boiler is heated by steam 
from any boiler, or from a specially constructed slow com- 
bustion stove, with a spiral coil giving large heating 
surface. Alongside it is placed a water separator for 
drying the steam, which passes to a boiler three-fourths 
filled with a solution of ammonia. To this the steam 
entering by several pipes imparts heat, driving the am- 
monia into the form of gas. Above the boiler is placed a 
separator for taking off water carried forward in the dis- 
tillation of the ammoniacal gas. The water thus separ- 
ated passes by gravitation to the boiler. Alongside it is a 
corresponding cylindrical vessel into which the dried am- 
moniacal gas passes, and there it is condensed by its own 
accumulation of pressure and the latent heat carried off 
by the circulation of cooling water. This liquid anhy- 
drous ammonia flows into the refrigerators suspended in 
the tank forming the roof of the cooling chamber. The 
pressure is then rapidly reduced by opening a communi- 
cation with a separate chamber, and the sudden evapora- 
tion of the liquid anhydrous ammonia takes place at the 
expense of the sensible heat in the cold storage bath in 
the tank, which therefore becomes very cold and draws 
heat from the chamber in which the meat is stored. The 
bottom of the tank is corrugated, which gives a large in- 
crease in the cooling area, and to the lower angles of the 
corrugation gutters are suspended carrying off the water, 
so that the atmosphere is dried as well as cooled. 


PRESERVING ROPES. 


It has been suggested in a French paper that in order 
to insure greater strength, and consequently more safety 
in ropes used for scaffolding purposes, particularly in 
localities where the atmosphere is destructive of hemp 
fibre, such ropes should be dipped, when dry, into a bath 
containing 20 grains of sulphate of copper per liter of 
water, and kept in soak in this solution some four days, 
afterward being dried; the ropes will thus have absorbed 
a certain quantity of sulphate of copper, which will pre- 
serve them for some time both from the attacks of animal 
parasites and from rot. The eopper salt may be fixed in 
the fibres by a coating of tar or by soapy water, and in 
order to do this it may be passed through a bath of boiled 
tar, hot, drawing it through a thimble to press back the 
excess of tar, and suspending it afterward on a staging to 
dry and harden. Ina second method the rope is soaked 
in a solution of 100 grammes-of soap per liter of water. 


ONE man was killed and another was hurt seriously by | 
the falling of part of a big chute at the Western Union 
Building, New York, on July 30. The chute was erected 
soon after the recent fire, to enable workmen to pass down 
rubbish from the upper stories to the street. It extended 
up as far as the eighth story, and its lower end hung over 
the gutter of the street. Many tons of rubbish were 
thrown down the chute after it was built, but it became 
clogged on the day of the accident, because the stuff had 
not been removed promptly from the lowerend. The 
greatly increased strain thus brought to bear on the struc- 
ture caused its lower half to give way, carrying two work. 
men with it. 
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FIG. I.—MACHINE SHOP, SECTION. 
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FIG. 2,—PAPER MILL, SECTION OF MACHINE ROOM. 


"BOSTON MANUFACTURERS MUTUAL FIRE INS, CO. 


Fic. 3.—MACHINE SHOP, ELEVATION. 
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FIG. 5.—FOUNDRY, SECTION. 


EXAMPLES OF ONE-STORY SLOW BURNING 
CONSTRUCTION. 

THE accompanying illustrations represent examples of 
one-story, slow burning construction recommended by 
C. J. I. Woodbury, for the Boston Manufacturers 
Mutual Fire Insurance Company, to whom we are in- 
debted for the engravings and particulars. The designs 
embrace improvements which have been developed by 
experience in the construction and use of one-story 
factory buildings up to the present time. 

For establishments on cheap, level land, especially 
where the stock is heavy, one-story buildings have proved 
to be more economical in cost of floor area, supervision, 
moving stock in process of manufacture, and repairs to 


machinery—many kinds of which can be run at greater 
speeds than when in high buildings. Such buildings are 
readily warmed and ventilated, and heavy plank roofs are 
free from condensation in cold weather ; the large window 
area reduces the hours of artificial illumination. 

Forced circulation of heated air is a very desirable 
method of heating a mill, being economical as to main- 
tenance and repairs, and thoroughly under control. Over- 
head steam pipes are very satisfactory, if used in the 
ratio of 1 foot of 14-inch pipe to 70 cubic feet of air. 

It is convenient in machine shops to provide rails ex- 
tending the length of the building under the roof timbers 
for the purpose of clamping counter-shafts to these rails 
as may be desired. 
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FIG. 4—WINDOW VENTILATOR. 


Floors.—F loors over an air space or on cement are sub- 
ject todry rot. Aspbalt or coal-tar concrete is softened 
by oil, and the dust will wear machinery unless covered 
by flooring. Floors made by laying sleepers on 6 inches 
of pebbles, tarred when hot, then 2 inches tarred sand 
flush to top of sleepers and covered by double flooring, 
have remained sound since 1865 ; but double flooring at 
right angles can be laid on the concrete without the use 
of sleepers, and nailed together. It is usually preferable 
to secure nailing strips to stakes 4 feet apart each way 
and driven to grade, concrete flush to top of strips, and 
lay single 14-inch flooring. 

Walls.—Piers reach to roof timbers, and light walls to 
window-sills are finished with slope on inside. In some 
instances it is preferable to build brickwork up to window- 
sills, and support the roof by square posts filling the 
spaces between the windows, and which are secured to 
the beams by timber knees or iron brackets Large 
windows are placed high, and the sashes separated by a 
mullion. Lower sashes should be stationary and glazed 
with rough glass, with transom sash or window ventila- 
tors above. If the light is too strong apply to glass 
white zinc and turpentine. 

The swinging sashes in monitor can be moved in 
groups by bell cranks from a shaft turned by an endless 
screw. The connection should not be rigid, but flexible 
steel links or springs should be introduced to provide for 
the sashes being out of line, and also to close them with 
an amount of yielding pressure sufficient to prevent any 
jarring. 

Columns.—Wooden mill columns, Southern pine or 
oak, safely sustain loads of 600 pounds per square inch; 
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a square column is stronger than a round one of the same 
diameter. They should have a 1 34-inch core bored from 
end to end, and two half-inch holes through the column 
near to each end. 

The columns should be securely held at each end, the 
base resting on iron plates projecting above the floor level, 
and the caps at the top bolted to the roof beams. 

Roofs.—Double or solid timbers of Southern pine sup- 
port the roof plank, and the ends pass through the wall, 
and are finished as brackets to the cornice. The beams 
are anchored to plates in the walls by means of tongues 
which project into grooves across the lower side of the 
beams. Beams should not be painted or varnished until 
thoroughly seasoned. 

The roof planks should be two bays in length, breaking 
joints every three feet. There is no need of gutters, but 
a concrete walk, sloping toward drains, will take the 
water from the roof. Do not drive nails upward into the 
roof plank, as moisture will condense and drop from the 
heads. 

The torm of paper machine room shown in Fig. 2, with 
thick, solid roof, has proved to be very successful in prac- 
tical operation, being comfortable and free from vapor, 
and easily ventilated. 

The ventilator shown in Fig. 4 is made by removing a 
row of lights from a window and securing to the inside an 
inclined sash in a suitable frame, and with hinged cover 
having an overhanging edge. It does not interfere with 
the light, or motion of the sash, can be opened or closed 
at will, and, the air being directed against the ceiling, 
does not produce draughts. 

The foundry roof (Fig. 5) has no lodging place for dust 
if a sloping cover is placed on the small portion of beams 
under the skylights. The stringing beams hold the alter- 
nate roof beams by iron stirrups, and should be 10 by 15 
inches. The root plank should be slightly raised at the 
left of the skylights. 

The illustrations are on a scale of 14 feet to the inch. 


DESTRUCTION OF LARGE MASSES OF [RON 
AND STEEL BY BLASTING.* 


THE author classes these under three heads—viz.: (1) 
Bodies which can be broken, or rather blown to pieces, 
by charges of dynamite laid lousely on or against them. 
(2) Hollow bodies, where the blasting charge can be 
placed as in a bore-hole, or whose capacity is sufficiently 
large to admit of their being filled with water, into which 
the dynamite charge can be placed. (3) Huge masses of 
steel or iron which must be bored into as if they were rock 
and then blasted. 

Under tne first head is included mainly the destruction 
of iron railway bridges in time of war, and which the civil 
engineer therefore seldom has an opportunity to deal with. 
The author, however, quotes the iron bridge (on the Leip- 
zig-Dresden line of railway) over the Elbe at Riesa which, 
destroyed by a flood in 1870, fell into the river below, 
completely blocking the bed, and had to be blasted out. 

Under the second head are comprised large guns, press- 
cylinders, boilers, etc.; and, under the third head, rolled 
steel and iron plates, and rails, cofferdam piles, blast- 
furnaces, etc. 

The formula adopted by the Corps of Military Engi- 
neers, for bodies classified under the first head, is L=— 
0.00634a?, 

where L — dynamite charge in kilograms. 
& == breadth of body in centimeters. 
d= tbickness *‘ - 


and this formula applies to wrought-iron structures solid 
or riveted, provided the rivets are more than 16 centime- 
ters apart ; but wrought-iron plates with rivets less than 
16 centimeters apart, and all cast-iron plates require only 
half the charge given by the formula ; cast-steel plates, 
however, require double this charge. Examples are given 
of the application of the formula to the case of an iron 
chain-link, and two girders of different section. Under 
No. 2 head it is stated that the charge for guns, or other 
similar bodies filled with water, would be 0.1 kilogram of 
dynamite per centimeter of diameter; for example, for a 
gun 16 centimeters in diameter, the dynamite charge 
would be 1.6 kilogram. ‘Ihe following particulars are 
given of the blasting of a 21-centimeter breech-loading 
bronze gun. ‘Ihe tube was 4.425 meters (14.5 feet) in 
length. 

Diameter of bore in the rifled part = 20.9 centimeter 
(8.25 inches). 

Thickness of metal at the breech — 31 3 centimeter 
(12 inches). 

The total weight was 14,169 kilograms (31,171 pounds), 
and the breech chamber was lined with a copper tube 94.8 
centimeters (37.323 inches) long, and 6.6 millimeters 
(0.025 inch) thick, 

The committee which conducted the experiment filled 
the gun with water, and then exploded a charge of 6 kilo- 
grams (13.2 pounds) of dynamite in it. ‘Ihis did little 


* By Hugo Minch in the Wochenschrift des dsterretchischen In- 
genteur und Architekten Vereines. Abstract in Excerpts of Pro- 
ceedings of the British Institution of Civil Engineers. 
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damage, so the water. was poured out, and a second 
charge of 36 kilograms exploded ; this only bulged and 
cracked the tube but did not burst it. A third charge of 
94.5 kilograms of dynamite shattered the gun into 
thirty-four large and forty smaller pieces, of which the 
largest weighed 1,850 kilograms, and four other pieces 
1,500 kilograms each. The committee’s referee gave it 
as his opinion that the charge of 94.5 kilograms was the 
proper charge to have used at first, the gun having been 
previously filled with water. Other examples are given 
of the success of the author's experiments in the Arch- 
duke Albrecht’s works at Trzynietz, in destroying with 
dynamite a large press cylinder and two boilers, the 
charge in each case being less than half that given by the 
formula above for guns, the reduction being due to the 
trifling thickness of the metal in comparison with the 
diameters of the cylinder and boiler. Under the third 
head, the author confirms the opinion of Engineer Trau- 
zel, Director General of the Nobel Dynamite Works— 
viz.: That bore-holes from 21 to 30 millimeters in 
diameter and repeated small charges are the only rational 
methods of blasting very large masses of iron or steel ; 
and he has found that 1,000 kilograms of these metals 
can be blasted into pieces sufficiently small for recasting 
at a cost of about 2% florins. 

The paper is illustrated by diagrams and sections of the 
various bodies experimented on. 


THE PURIFICATION OF SEWAGE. 


InN discussing the sewage purification problem, the 
London Engineer of recent date says : 


‘‘We are justified in saying that the problem remains 
to a very large extent as insoluble as ever. [t is possible 
to purify sewage to a certain extent, but only at a very 
serious outlay; and a gallon of really first-class effluent 
may easily be made to cost as much as indifferent beer. 
It is very difficult to decide what process of several con- 
tending for patronage gives the best result for a given 
outlay; and all over the country local boards and town 
councils are trying experiments, and spending money 
with more or less inconclusive results. The difficulty of 
purifying sewage augments with its dilution ; the more 
nearly pure it is to begin with, the more difficult it is to 
make it purer. Thus, if every gallon of sewage contained 
a pound of impurity, there would be little trouble in get- 
ting out half a pound; but when the impurities are 
measured by grains instead of pounds, it becomes a diffi- 
cult task to extract the last dregs of objectionable matter. 

‘‘Among several systems claiming attention, there 
are two which, at all events, promise a great deal. The 
first of these is the electrical process. Plates ot wrought 
iron are placed in tanks containing sewage, and a current 
of electricity is made to flow from plate to plate through 
the sewage. The result is that a very tolerable effluent 
is obtained. ‘lhe theory of the process is simple enough. 
In the first place, the iron plates corrode, and the oxide 
of iron acts as a purifier in a way not, perhaps, fully un- 
derstood, although more than one plausible explanation 
has been advanced. But this action of the iron is only 
secondary: the efficiency of the process is mainly due to 
the decomposition of the sodium chloride—common salt— 
which all town sewage contains to the extent of 50 or 60 
grains in the gallon. This salt goes away from 
our dinner tables. All but a small portion of the con- 
tents of our salt-cellars ultimately finds its way into the 
sewers, The water in which salt provistons are boiled 
supplies a considerable quantity; the spent brine from the 
butchers is discharged into the sewers. ‘lhe wonder is, 
not that sewage contains so much salt, but that it contains 
so little. The electric current decomposes the salt. ‘he 
chlorine is set free, and acts as a disinfectant. It decom- 
poses water, setting free oxygen, which, in its nascent 
condition, readily enters into new combinations. Chlorine 
combines with hydrogen present in putrefying matters, 
and forms hydrochloric acid. It appears that if salt were 
not present in sewage, the electrical process would have 
little or no value; and it is not improbable that the addi- 
tion of sea water to sewage might be found of considerable 
utility. 

‘* The second process to which we have referred consists 
in filtering the sewage through a bed of the material 
known as polarite. A certain amount of mystery is main- 
tained concerning this thing. It appears, however, to be 
nothing more or less than an oxide of iron found in a spongy 
condition. lron oxide has long been celebrated for its 
purifying action ot water, and polarite supplies the oxide 
in a form mechanically perfect in its adaptability to the 
intended purpose. The surface exposed in each fragment 
of polarite is comparatively enormous. There still exists, 
however, incredulous individuals who assert that polarite 
does not accomplish as much with sewage as the world 
has been led to believe. On this point we express no 
opinion, because we do not think enough is yet known 
with certainty to permit us to speak positively one way or 
the other. The representatives of polarite, however, do 
not, it must be said, trust to it alone, because they treat 
the sewage as a preliminary with a dose of what they 
term ‘ ferrozone,’ which seems tu be an iron sulphate. 
Concerning the cost of the process we are unable to say 
anything. It is urged by the disbelievers in the polarite 
that just as good an effluent may be got with sand by 
itself, but they adduce no proof of this. There secms to 
be no doubt but that with either electricity or polarite an 
effluent can be obtained which 1s sufficiently good. 

** The unsatisfactory condition of the purification of 
sewage problem seems to be due, in large measure, to the 
Protean form it assumes. Nothing, for example, is easier 
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than to send specimens of sewage and ¢ffluent to the 
chemist for analysis; but the examination Of a dozen, or 
even ten times as many specimens may give inconclusive 
results. Not only is it next to impossible, in many 
cases, to find two samples of sewage alike on the same 
day, but from house to house, almost, changes take place 
in its character. ‘Thus, for example, the sewage from the 
West End of London is quite different from that dis- 
charged by the East End. A process therefore which 
might answer admirably in the case of a large agricult- 
ural town, might be unsuitable to a place where manu- 
facturing processes were carried en. Of course, certain 
impurities are common to all sewage; but the quantity 
varies with the district, with the weather, and the water 
supply. Curiously enough it is the amplitude of the 
water supply in great towns that has told so heavily 
against the process of purification. To render a few 
thousand gallons of, so to speak, concentrated sewage 
fairly pure is a comparatively simple and inexpensive 
matter ; the treatment of a deluge of weak sewage is 
quite another thing. The extent of land necessary is 
enormously increased if sewage farming be attempted, 
and if chemical treatment is adopted the outlay on tanks, 
etc., is very greatly augmented, ‘Ihe variations in the 
quality of sewage render experiments inconclusive, and 
this leads to delay. Corporations and town councils 
naturally desire to get the best possible value for an out- 
lay which must, in any case, be high ; but, unfortunately, 
the experience of any one town is seldom conclusive as 
regards the fitness of a process or a system to the case of 
another town. Thus, we have experiment after experi- 
ment, and meanwhile the effluent is impure.” 


UTILIZING WASTE AS BUILDING MATERIAL. 


IN a paper on utilizing waste products, published in 
the Wochenschrift des Osterreichischen Ingenieur und 
Architehkien Vereins, and abstracted in Excerpts of Pro- 
ceedings of the Institution of Civil Engineers, it is 
pointed out that a good and useful building material may 
be produced by roasting at a temperature of 302° Fahr. 
the rubbish obtained from old buildings; that by such 
process so much water is driven out of the material as to 
reduce the volume from 20 to 40 per cent., and hence the 
employment of such a perfectly dry materia! in a building 
will prevent the settlements so often obseryed, resulting 
from the drying of the material within the walls of the 
building itself. A further advantage is a sanitary one, 
for while the original waste product may contain within 
itself the germs of disease, these are destroyed by the in- 
tense heat to which they are subjected in roasting, and 
the material is therefore completely disinfected. 

Another useful building material is manufactured from 
blast-furnace refuse in the form of bricks and paving 
slabs, and this has established a new industry in the 
smelting houses on the Schwechat near Vienna, where the 
furnace slag is broken up and mixed with hydraulic lime 
and then molded under steam pressure into bricks. The 
value of the product consists in the formation of silicate 
of lime from the combination of the silica in the slag with 
the lime, resulting in a hard material which increases in 
hardness on exposure. The brick in this condition is of 
a uniformly grayish white color of rather coarse grain and 
very sharp edges, and possesses in a high degree the two 
valuable properties of permeability and porosity, and thus 
constitutes an essentially healthy building material The 
durability of the material, too, has been tested by a 15 
years’ exposure in some cases, and no signs of wear or 
weathering have been noticed; in short, the results of its 
employment have been so favorable that it has been 
recommended by the Board of Works for general pur- 
poses, and to be used with a mortar made from slag, sand 
and hydraulic lime. 

Paving slabs are now made according to a patent 
process by mixing furnace slag with Portland cement and 
other constituents, which produce rapid hardening and 
great strength, and such pavements are now laid down for 
special purposes in London, Paris and Vienna. 


THE determination of the speed at which the air is 
changed in inclosed spaces is a problem which has fre- 
quently to besolved. A plan of measuring it proposed 
by Pettenkofer, depends upon estimating the decrease in 
carbonic acid which takes place after a given time in an 
atmosphere artificially charged with this gas, by which 
means the amount of fresh external air which has become 
mixed with that under examination can be calculated. 
Other methods which depend upon the thermometer and 
the anemometer may be used to check that of Pettenkofer. 


IN the irrigation canals of India the water flows with a 
velocity of 13{ feet to 2 feet per second, in light sandy 
soil. In more stable soils a velocity of from 234 feet up 
to 4 feet is adopted. 


NEW ENGLAND WATER-WORKS ASSOCIA- 
TION SKETCHES. 
No. XVI. i 
(Continued from page 12: ) 
WATER METER TESTING BENCH. 

THE meter testing bench shown in the annexed illus- 
tration was designed by the Hersey Meter Company, of 
South Boston, Mass., and formed one of the series of 
subjects of which sketches were presented at the meeting 
of the New England Water-works Association, at Port- 
land. Me., a few weeks ago. 
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It will be noted that the arrangement is designed for 
testing meters of various sizes, connections being shown 
for meters ranging from 5-inch to 1'4-inch, with a 
2-inch meter in position. The method of testing will at 
once suggest itself and calls for no further explanation. 
The bench is covered with No. 18 galvanized sheet iron. 
The tank has a capacity of 12 cubic feet. 


REGARDING CHARGES FOR WATER.* 


REPORT OF COMMITTEE ON WATER-WORKS. 


IN reply to the following question: Should applicants 
fer extensions of water mains be obliged to guarantee a 
certain percentage where the property is. or has been, 
paying water taxes? If so. why? And what is a reason- 
able percentage ? 

Answer: Yes. A system of water-works should be 
conducted on purely business principles. Where the 
income from water is not sufficient to pay interest on the 
cost of the works, together with the cost of maintenance, 
no extension should be made until such a sum is guaran- 
teed, in addition to the regular rates, as will cover the in- 
terest on the cost of such extension. 

‘here 1s not the urgent need for watei in the suburban 
part of a city that there is in the built up portion, and to 
demand that it be piped on the same scale would ruin any 
private enterprise. 

W. H. RICHARDs, 
A. R. WADSworTH, 
HIENRY \W. AYRES. 


Mr. Whitlock: I wish to give you a case—not exactly 
a supposed case—but is a standing matter of fact with us 
in Waterbury. We have a system of water-works, owned 
and run by the city, and there is a clause in the charter 
which prohibits it supplying any parties outside of the 
city limits (except where that supply has been given in 
return for value received from these parties in some man- 
ner, such as the right of way through their property). In 
two cases I think of parties who are suppisied under that 
clause. Otherwise all parties within the city may obtain 
water by complying with a certain amount of red tape. 
Now, here is the case: — 

There is a party, who, owing to certain combinations 
or circumstances, has been unable to get water. He has 
lived too great a distance from the supply to make it ad- 
visable to get to him until say this year. This year, in 
the course of extension, the pipe has come within such 
distance of his house or property that he can. with pro- 
priety, ask for water from the city. Now, he has paid 
water taxes; in other words, he has paid a certain pro- 
portion of his city taxes, which has been diverted and 


* From Transactions of the Connecticut Association of Civil Engi- 
neers aod Surveyors, February, 1890. 
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used for water-works, pure and simple, and nothing else. 
Now, is it proper to require him to guarantee sufficient 
cost to pay the interest and expense of laying 300 feet of 
pipe? 

Mr. Ayres: Yes, it is. 

Mr. Whitleck: When he has already paid for 10, 12, 
or I§ years? 

Mr. Ayres: Yes, for be has been paying all this time, 
as well as his interest toward this water, also for electric 
lights and police protection. 

Mr. Whitlock: He has already had the benefit of the 
lights, the benefit of the sewers, and the benefit of the 
police. 

Mr. Ayres: And the benefit of the water. 


aa | oMETE 
esting yc 
BE 
Desteneo By 


THE 


Heasey METER 
COMPANY. 
Soult DostonsMy 


TANK 24°x30°X 30° 
CAPACITY I2ew. fC. 


ENonecRin 
a“ Hee ANO® ow 
pyin own Rex 


Mr. Whitlock: In what way? 

Mr. Avres: Every way, except for his own direct ben- 
efit; the city has bzen benefited in sprinkling the streets 
and in fire protection, and he is interested in it, but he 
has been placed in an unfortunate position, that is all. 

Mr. Whitlock: The circumstances rather had the best 
of him, and your idea is to keep him in the hole. 

Mr. Ayres: My idea is to give him the water as soon as 
you can afford to. 

Mr. Whitlock: Does that necessarily imply that he 
should guarantee he will pay enough to cover the cost. 

Mr. Ayres: Yes, I claim that it does; that somebody 
now is paying for this water that the town of Waterbury 
is furnishing its water consumers. Now, then, this man 
asks for water, and if you put water into his place, why 
somebody has to pay for that pipe you run out. Vou 
may get one or two parties additional which will help him 
out, but because he lives a few feet inside the outskirts, 
where it costs more to supply him than any amount you 
can get back, if he wants the water he must pay for it. 

Mr. Whitlock: At the same rate as others ? 

Mr. Ayres: By no means at all. He must pay so that 
the company will not be the loser, financially, by his 
taking the water. Don’t make any difference whether it 
is a private company or whether it is a corporation. 

Mr. Whitlock: For instance | am at the end of a street 
500 feet long; I apply for water on it; I am the last man 
on the street; my application is granted, and for perhaps 
six months I am the only man who takes water onit. Is 
it not a fact that almost as soon as that case exists, it is 
rectified by other people applying for water and taking it ? 

Mr, Ayres: Well, when that happens you are free from 
your responsibility and guarantee. 

Mr. Whitlock: How long should you make that guaran- 
tee last ? 

Mr, Ayres: Until there are enough water takers on 
your additional pipe to pay the interest on the outlay. 

Mr. Chandler: Are you not given the benefit of it? 

Mr. Ayres: The taxes will give it back to him. 

Mr. Chandler: You make him guarantee for the first 
year the expenses, while you are making money ? 

Mr. Ayres: No, he is getting the benefit of it. The 
money is put back in the town sinking fund or something 
else. It is just exactly on the same principle as where 
we trade at a grocery store where a number of people 
don't pay their bills. We folks who do pay our bills have 
to pay their share too, end that’s all there is to it. 

Mr. Jarvis: You are pretty solid on the financial ques- 
tion, ain’t you? 

Mr. Whitlock: It has never seemed fair to me, fora 
man who is placed in the position I have just described, 
to be called upon to guarantee a revenue from a pipe in 
his street when, as in the case in Waterbury, and in many 
other cases, the water-works are not only paying, but are 
turning into the public treasury more money than they 
spend. In such : case as that it doesn’t seem to me fair 
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to require a man on the outskirts to guarantee anything 
of that sort. 

Mr. Ayres: Why can't he just as well have an electric 
light in front of his house, and keep a policeman at the 
front door, as to take water he didn’t pay for? 

Mr. Whitlock: ‘This man does pay, and has been pay- 
ing for ten years. 

Mr. Ayres: He pays for watering the streets down town 
so that the dust shan’t blow in his eyes. 

Mr. Whitlock: You may be right, but it don’t look so 
to me. 

Mr. Chandler: Because all other things run wrong, the 
water must be run so, too? 

Mr. Ayres: You might just as well say that—well, I 
won't say it. : 

Mr. Jarvis: What is it, a bardware bill. this time? 

Mr. Brinsmade: Should the same rules govern city 
water as govern a private corporation ? 

Mr. Ayres: I think just the same basis. 

Mr. Brinsmade: You shouldn’t expect a private cor- 
poration to put pipes out to a man unless he guarantees 
the jnterest.on the outlay ? 

Mr. Bunce: That is not the question. 

Mr. Brinsmade: The question is, supposing that this 
man is paying for water io taxes. 

Mr. Whitlock: In a private corporation you have got 
into a different case entirely. A private corporation 
levies no taxes for water until the water issupplied. They 
may enforce restrictions, as they not only oblige him to 
guarantee a sufficient revenue to pay expenses of laying 
the pipe down there and maintaining it, but they oblige 
him to lay the pipe himself. ‘That is a case I know of 
myself. 

Mr. Brinsmade : You dont't think both ought to be on 
the same basis. You don't agree with Brother Ayres? 

Mr. Whitlock: No, sir; I don’t on that ground, be- 
cause a man that lives in the city and is supplied by a 
public water company pays from the moment he takes up 
his residence in the city and owns property in it ; he pays 
a certain proportion of the running expenses, and gets no 
direct benefits. 

Mr. Ayres: Suppose that the water company is making 
money enough and assess no taxes ? 

Mr. Weld: Nosuch case happens. 

Mr. Ayres: In our own city of Eartford there has been 
no tax levied for water-work purposes for years and years. 

Mr. Weld: No tax except the water bills? 

Mr. Ayres: No tax except the revenue derived from 
water rents. 

Mr. Bunce: Indirectly there is, because the city has 
been paying interest on a large amount of borrowed money 
aJl the time. 

Mr. Ayres: The city, no! The water company has been 
paying their own interest on it. 

Mr. Bunce: How long? 

Mr. Avres: It must be ten years. The last. I knew 
about it one-quarter cent tax was paid to help it out. 

Mr. Bunce: Indirectly, the city is still paying that, 
from the fact that if there was no interest on that bonded 
debt, the water rates, which is the water tax to users, 
could be diminished. Although the water would and is 
nominally paying its own interest, it is paid, of course, 
by the contributions of the citizens of Hartford, who are 
using the water. 

Mr. Weld: The Water Board doesn’t furnish water to 
the city free, or to any of its buildings free, but every 
man who lives in the city has to pay some certain taxes 
for the water that is used in the city buildings and for 
water used in the hydrants, so, as 1 said before, the case 
never happens when a man doesn’t pay some water tax. 

Mr. Ayres: You are not obliged to pay that tax? 

Mr. Weld: No, but he has to pay something towards 
the cost. 

Mr. Bunce: He can’t escape, because the fact is the 
city is paying it. 

Mr. Weld: He has to pay something into the treasury 
to pay for water in the hydrants, in the city buildings, 
etc. 

Mr. Ayres: The hydrant tax would be a very small 
matter. 

Mr. Weld: And this man who lives on the outskirts, he 
has to pay some water tax without getting any benefit. 

Mr. Avres: He is deriving the same beneht that he 
derives from having his house built up in proper shape. 
Same as you would if you lived in a school district, be- 
cause it educates the people around you. 

Mr. Whitlock: I would like to ask if any appropria- 
tion is made by the city of Hartford for the water depart- 
ment. 

Mr. Bunce: The tax, I believe, is derived from the 
water rates, which are more than the expenses of running 
the department require. Io other words, those taxes or 
water rates are made high enough so that each year the 
interest of the bonded debt, and a portion of the bonds 
are extinguished. ‘The bonded debt, and thereby its in- 
terest, being wiped out, of course the water rates may be 
lowered to the same extent as the expense of running the 
department. 

Mr. Loomis: It seems to me that the water rent bus- 
iness is explained in this shape: Now, for instance, a 
number of years ago I bought a place; no water in it, 
and I had to run a surface pipe from the main pipe to 
connect one or two buildings. In the course of time, 
when other parties came in and built, they tapped our 
pipes and drew the water away from us so that we were 
left without any pressure, although we had paid the ex- 
penses of laying our private pipe. {[n the course of time 
the city laid pipes. Now, in regard to water rates; the 
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parties that own real estate have to see that the water rate 
is paid. The bondholders and those parties who own 
insurance stock, I don’t know as they pay taxes, so, it 
really comes on the real estate holders to pay the water 
rates. 

Mr. Chandler: The privileges Mr. Ayres speaxs of 
enjoying do not seem to be any reason why people who 
chance to get water a little further off from the center 
than others ought to pay anything additional. They 
have received these common benefits, so has every one 
else in equal proportion, and so it is policy to extend the 
water main to every citizen as soon as convenient. A 
man should not expect to get water until the main is 
somewhere near him, but when they do get sufficiently 
near so that it is convenient, and he has been paying the 
same tax, it doesn’t seem just that he ought to pay any 
more for his water when he finally does get it, on account 
of having waited for it so long. 

Mr. Wadsworth: It seems to me that this simply 
illustrates the point that a person residing in the corpo- 
rate limits where there is a tax for public benefits, and who 
is so unfortunate as to be so far out that be cannpt take 
advantage of the privileges he pays for, must simply wait 
the development and progress of the system until it 
reaches him This is a very common thing. In putting 
water-works into the towns in this State they 
charter a company and secure the right to tax 
all individuals within a certain district, perhaps in 
the whole town, and they tax every proprietor 
in the town, and he pays his proportion of the water 
rates, and has no advantage from it whatever. 
There has been considerable discussion of this subject 
during the last year, but I see in spite of it the people 
with no interest in the water-works are governed by the 
others, who are in the majority ; those interested being 
leading citizens, willing to pay the tax, and make all 
others pay. ‘The others receive no benefit whatever in 
any way, shape or manner. They simply pay taxes with- 
out receiving any public benefits that come from the use 
of the system pipes in the village. And now comes in this 
man who lives so far out beyond the system of waten 
works; he must sin.ply pay until his hour comes, and wait 
until the water pipes come to him, unless he wishes to 
pay for pipe of sufficient size to furnish water for his 
place, or compromises with the city in some way by 
which he can secure that benefit for which he 
has been taxed this term of years, and I reply 
‘* Yes" to the question were it so spoken to me. There 
is no substantial corporation of intelligence, that 1 know 
of, that wouldn't lay pipes to connect with his place as 
soon as he advanced the funds to doit. 1 hada case in 
my system where there was a greenhouse that wished 
water; said they wished to lay pipes along in front of the 
place. About half the distance we had no takers oO: 
water, and it would cost more than the first year’s rents, 
but there were other houses in that direction who would 
take water in time. Perhaps between the individual and 
the city there might be a compromise and each one pay 
half or a certain proportion, so that this man could 
actually receive the benefits for which he has been paying 
taxes. 

Mr. Whitlock: JT think that Mr. Wadsworth agrees 
with me, and will say that my method for supplying cus- 
tomers would be about equitablefor all. Itisthis: A cus- 
tomer comes in that is far off, no large street main near 
him to supply bim, which makes it exceedingly expen- 
sive. He comes in and says he must have water and is 
willing to pay for it, to which the water-works say, ‘‘ If 
you want the water, you lay your pipe, and when we get 
so it is required by the city, we will pay you the cest of 
laying that pipe and take it up; take it off your hands.” 
Would you consider that an equitable arrangement ? 

Mr. Wadsworth: [t would depend upon the size of the 


ipe. 
avi Whitlock: He lays one sufficient to supply him 
and the section between him and the existing main. ‘his 
is the method I have seen adopted in one or two cases. 

Mr. Ayres: Well, if he is willing, that is his lookout. 

Mr. Bunce: That would be great deal more of a hard- 
ship than under the present arrangement. Mr. Ayres, 
when you lay a pipe here you pay the expenses, but ask 
the applicant to guarantee a certain income upon the ex- 
pense of laying that pipe? 

Mr. Ayres: Certainly; then you can lay pipes that fit 
into your system. You don’t let a man put in different 
sizes of pipes here and there. 

Mr. Kunce: ‘Ihe only difference, Mr. Whitlock, in the 
case you speak of would be this: That in the case where 
the man guarantees a certain percentage on the cost, he 
eventually loses that, and in your case he puts out a very 
much larger expenditure of money at first and some time 
gets it back. All he loses is the interest on the money in 
the meantime. 

Mr. Whitlock: Yes, and the general result is that he 
gets it back in the course of two years. 


THE Mannesmann process of tube making is to be 
carried out on a large scale in England. The London 
Steel Company’s works have been bought for the purpose 
by a syndicate headed by Siemens and Mannesmann. 


PLANS for new water- works, estimated to cost $235,000 
have been ordered by the Dundee, Scotland, Water Com- 
missioners. 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 
No. XCVIII. 
(Continued from page 105.) 
RAISING AND MOVING A BRICK FURNACE. 

THE Worcester Steel Works, of Worcester, Mass.. 
some years ago built a large 12-ton steel furnace with 
brick walls braced by the iron rails R R, etc, Figs. 1, 2, 
3 and 4, and tie rods B B, etc., having a total estimated 
weight of from 200 to 250 tons. 

In building the foundations excavations were made to 
what was supposed to be the natural gravel bed and the 
structure erected thereon. After a time, however, it was 
noticed that the furnace was settling, especially on one 
corner, and this settling became so bad that it was de- 
cided to rebuild the foundation and at the same time to 
move the furnace 3% teet horizontally. It had been 
ascertained by soundings that what was supposed to be a 
gravel bed was in reality a gravel filling on top of a lot of 
cinder. From the heat of the furnace and gas flues this 
cinder had caught fire and was gradually burning out, 
causing the settling. 

Fig, 3 is a plan of the furnace from X X, Figs. 1, 2 and 
4, and shows the brickwork in section and everything else 
in plan. 

Figs. 1 and 2 are elevations from Z Z and Y Y, Fig. 3, 
respectively, and show the timbering and jack-screws for 
raising the furnace. 

Fig. 4 is an elevation from Z Z, Fig. 3, and shows the 
timbering, screws and rollers for moving the furnace 
horizontally. 

The first thing was to get a solid bearing on which to 
support the furnace. To dothis the ground around the 
furnace was excavated 5 or 6 feet, and a double row of 
8-inch piles, SS, etc., 20 feet long, were driven each -side 
of the furnace. These carried stringers, T T, and caps, 
L L, pierced in the center by a 4-inch hole to receive the 
jack-screws J J, etc. Meanwhile 15 heavy iron I beams, 
C C, were let through the side walls of the furnace, pro- 
jecting out some 6 or 7 feet on each side. These were 
the needles. There were also four hard pine timbers 16 
inches deep, laid across parallel! with them. All these 
pieces were to support the side and middle walls. The 
cross walls were supported by four pairs of rails, D D, 
etc., laid across the needles under each wall. 

‘Sixteen inclined braces, A, were set up on each side, 
bearing at F on plank and timbers laid across the ends of 
the needles and under the second line of horizontal 
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brace rails R. To keep the foot of the braces from slip- 
ping out some hooks, H, of inch iron were carried from 
the planking at F to the lower line of the brace rails R. 
Thirty jack-screws, J J, etc., were then set on either side 
and brought to bear on hard pine beams I I, which came 
up and supported all the needles. The screws were 
turved up till allthe weight was taken off the foundation, 
and the furnace was brought up to its original position. 

The old foundation was then removed and hydrant 
water let on for some hours to extinguish the fire in the 
cinder filling, so that-the excavation would be carried 
down to the natural surface. Here a solid stone foun- 
dation was put in aod brought up to within 20 inches of 
the bottom of the needles. 

Four open spaces were left in this foundation 3 feet 6 
inches by 9 feet to allow the mason to build up under the 
walls of the furnace ; the spaces to be filled after the con- 
nections with the old work were completed and the 
needles taken out. Before this was done, however, the 
whole furnace had to be brought forward about 3% feet. 
A line of timber U, Fig. 4. was laid each side of the 
jack-screws on the cross pieces L, and short 8 by 8-inch 
blocking was introduced between the screws, and a second 
line of stringers M, placed on top. Between these and 
stringers [ were placed 32 6-inch wooden rollers N N, 
etc., on each side, and then the screws were turned down 
and removed leaving all the weight on the rollers. 

The forward propulsion was obtained by setting braces 
K K, etc., against the ends of some of the needles, with 
foot-blocking, O O, etc , for solid bearing against the 
sides of the excavation. A jack-screw P P, etc., set ina 
hollow turned block of wood was placed between the end 
of each brace and its blocking. Blocking was also placed 
and wedged in between the ends of all the needles so as 
to carry the pressure un‘formly and prevent their slipping. 
Another brace Q, was placed against the rear of the fur- 
nace aod directly in the line of movement. When all was 
ready the jack screws P P, etc., were manned by three men 
each, and all turned together at given signals, each turn 
advancing the furnace about 4 of an inch. The progress 


was about I inch in five minutes when everything was 
running smoothly, but as the rollers had to be changed 
and new blocking put behind the screws every time these 
were run out their full distance (14 inches), the average 
progress was about 1 inch in 15 minutes. 

When the furnace was once in place the work of sup- 
porting it on the new foundation was simple and quickly 
done. 

Isaac Blair, of Boston, Mass., executed the work of 
raising and moving the furnace. 
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CLEANING A RESERVOIR AT NEW BEDFORD. 


THE method used in cleaning the distributing reservoir 
of the New Bedford, Mass.. Water-Works, was recently 
described by Superintendent R. C. P. Coggeshall before 
the New England Water-Works Association. 

The reservoir has a surface form of a trapezium and 
covers an area of about five acres. The earthen embank- 
ments which compose its sides are 15 feet in width at the 
top, with slopes inside and outside of two feet horizontal 
to one vertical. The general dimensions through the 
middle are about 345 feet by 255 feet. ‘The bottom is 
the natural surface left after excavation, and is gravel 
well filled with clay. ‘Ihe vertical height from the 
bottom to the level of the top of the embankment is 20 
feet. A depth of 18 feet constitutes a full reservoir, and 
that volume contains 14,957,101 gallons. 

During the month of April, 1888, this reservoir was 
drained for the purpose of making extensive repairs to 
the well of the gate-house, and also to the stone facing 
on the inside slope walls. While these repairs were in 
progress, the side walls and bottom were thoroughly 
cleaned. 

At a convenient location on the south inside slope, a 
runway 4 feet in width was placed. Two-inch planking 
was used, and a ledge fastened to the sides to prevent the 
truck from slipping off. At the top of the slope this 
runway connected with a level plank platform, extending 
across the top of the embankment and continued to a 
convenient distance beyond the foot of the outside slope. 
Near the end of the platform and well beyond the outside 
slope was a hole of convenient size, through which debris 
was dumped some 15 feet to the ground beneath. 

The runway on the inside slope allowed the use of a 
truck 2}4 feet by 534 feet, constructed of 2-inch planks, 
having tbree cross-pieces underrieath 2 inches by 6 inches, 
and two cross-pieces on top 2 inches by 6 inches placed 
edgeways—one on the lower edge of the truck, the other 
in the middle. This allowed the placing of two tubs 
upon the truck at the same time for haulage up the slope 
without danger of either slipping. The truck ran on six 
large casters, having 4-inch wheels. 

The haulage was made by’ means of a single rope 
spooling over a 4-inch derrick wench without gearing. 
This wench had a crank on each end and required two 
men to operate. A third man manipulated the slack of 
the rope. By this method the truck was operated with 
ease, and more rapidly than it could be done in any other 
way. 

Six tubs were used. These were made from 50-gallon 
oil casks cut intwo. For convenience in lifting handles 
were placed on opposite sides. 

In eight days from the time the reservoir was discon- 
tinued from the distributing system the bottom was in 
condition for cleaning. Nearly all moisture had then 
evaporated from the material to be removed. A vegetable 
deposit, averaging from a quarter to a half an inch 
covered the bottom. At the foot of the slope walls, 
especially in the corners, there was found a large quan- 
tity of gravel which had become displaced from beneath 
the stone lining of the slope by reason of the continued 
wash of years upon ib. 

All the material to be removed was thoroughly scraped 
into convenient piles and then transferred to the foot of 
the runway by means of wheelbarrows. Here it was 
placed in the tubs, they being upon the truck. The 
truck was then hauled to the top of the slope and run 
along the platform to the hole near its end. ‘The ma- 
terial was then dumped, and the truck, together with the 
tubs, quickly returned to the bottom of the slope The 
dump heap thus formed beneath the platform was after- 
wards removed by carts. 


BRIDGE INSPECTION IN AUSTRIA. 

ACCORDING tothe Paris Chronique Industri:lle, a decree 
addressed by the Government Inspector General to all 
Austrian railroads in regard to bridges, calls especial at- 
tention to the following points: Preventing any accumu. 
lations of moisture on the structures, search for loose 
rivets and bolts and opening of built riveted members, re- 
painting around new rivets, special examination of box 
and plate girders, provision (f new and free operation of 
old drainage holes, the removal at least once Juring its 


life of wooden sleepers in iron trough girders, the paint- 
ing of the girders and the interior inspection of box and 
tubular girders. Especial care is taken to detect and 

revent rust, since it caused the destruction of the Mah- 


risch-Ostray suspension bridge. 
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A BRIDGE ERECTOR’S HYDRAULIC JACK. 


THE Excerpt Minutes of the Proceedings of the Insti- 
tution of Civil Engineers contain a description by C. J. 
Appleby of a special hydraulic jack used in launching a 
railroad bridge 525 feet long (in three spans), weighing 
340 tons, across the Rio Jauchy River in Brazil. 

Tt was much more convenient and economical to deliver 
the materials and rivet up the bridge complete on one 
side of the river than to carry on the work on both sides. 
Staging, or floating lifting arrangements, were alike im- 
practicable, and as the front end of the bridge might °* sag” 
a little, adjustment was made by ten twin hydraulic 
jucks. Each pair was mounted on a strong wrought-iron 
bed-plate, with shackles for lifting, and bolts for securing 
the bed-plates to the staging, abutments, or piers. Each 
pair of jacks was provided with differential pumps. The 
pump of larger diameter was, of course, used for running 
up quickly, or for light loads, and the smaller one for the 
maximum duty, but could be worked by one man. ‘he 
object in having one pump to each pair of cylinders was 
to ensure both rams being maintained at the same height. 
The heads of the rams were used as bearings for a steel 
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shaft carrying a roller about 2 feet in diameter, which 
was grooved to take the heads of the rivets and thus give 
the bottom flange of the girder a. fair bearing and good 
rolling surface; the end standards were merely intended 
tu keep the shaft in its proper position. As there might 
possibly be a load of 120 tons on the roller each jack was 
tested to 100 tons, or 200 tons for the pair. The main 
girders being ready the jacks were set under them and 
lifted the completed section high enough to allow its 
packing to be removed and used for the next section. 
Then two men at each jack, working by signal on the 
pawl handles, propelled the bridge across the water to its 
position on the bridge seats. 

If the front end was too low to ride over the rollers 
fixed on the piers or abutment it was quickly raised by 
the jacks. The bridge was launched considerably under 
the estimated cost. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultancously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


REPAIRS TO MACADAM ROADs. 
AUSTIN, TEX., July 19, 1890. 


To the Editor of Vie ENGINGeRING AND RimitpiInc RecorpD: 


Sirk: IT beg to forward the following remarks on Mr. 
Owen's article on ‘* Repairs to Macadam Roads,” pub- 
lished in your issue of the 28th ult. 

Mr. Owen states he builds his roads so that * they may 
wear down uniformly.” Uniformity of wear over a road 
is another phrase for uniformity of trafic over its whole 
surface; the terms are synonymous. Granted this uni- 
formity of traffic, and uniformity of wear is its natural 
consequence. There will then be of course no need for 
patching. As soon as the road under this uniform traffic 
is worn to the limit of safe bearing. the renewal of its 
entire surface is in order; and thereafter, even wear and 
enlire renewal will follow in regular order, ad infin. The 
difficulty, however, that presents itself to me is, bow on 
country roads to insure or effect this uniformity of traffic 
and consequent evenness of wear. It is simply imprac- 
licable. The rule of the road, which obliges a driver to 
keep’ to his right, will, to avoid the inconvenience of 
pulling aside for every passing vehicle, cause him to 
always keep to his right-hand edge of the road. Thus, 
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there will be on all country roads four special lines of 
wear, corresponding to the space between the’ 
wheels, and the ingoing and outgoing traffic. Again, 
though great attention bestowed on a road surface during 
its first construction will insure, ceteris paribus, greater 
uniformity of wear, yet it will happen that on a road 
of many miles in length, a few stones will become loos- 
ened here and there per mile, or a few pieces of softer 
material inadvertently slip in, causing in each instance a 
tendency to form a hole of more or less size by the action 
of every wheel passing through it. Thus, from the 
causes mentioned, ruts and holes will occur and must be 
repaired, or, in other words, patched. to keep the road in 
good order. My remarks in regard to ruts do not apply 
to the streets in a city. Here the continual change in the 
line of movement of every vehicle produces a more uni- 
torm wear of the street surface. 

Mr. Owen objects to steam rollers It would bea waste 
of power to use a 15-ton steam roller on the repair of a 
rut or patch. For such repairs a 2-ton roller will suffice. 
But for the original construction of a macadamized road, 
and for general repairs or entire renewals of the surface, 
a steam roller is far more efficient and economical than a 
two or four ton roller drawn by horses. 

As to the use of clay or loam instead of broken stone 
screenings : In this, as in general, the better the material 
the better the result. Stone screenings will bind better 
with its own larger material below than will clay or loam. 
Every shower of rain will soften the clay and destroy its 
binding effect. At the same time only as much hard 
screenings should be used as will fill the interstices of an 
already rolled road. A little experience will determine 
this quantity. ‘I'he size of the road metal should be such 
as to pass through a ring one and a half inches in diam- 
eter. 

Lastly, as to Mr Owen's method of consolidation. To 
quote his own words, ‘‘ the result is at first ruts and un- 
evenness,” which, to continue his statement, is overcome 
and remedied by a great deal of extra care and labor. 
Whereas by the method of consolidation described by me 
in my prize essay on Road Making, published in your 
issue of the t2th and rqth of April, 1890, the road sur- 
face will not require the extra care and attention to remedy 
the evil of ‘‘ruts and unevenness ” 1n a newly made road. 
If Mr. Owen had 200 or 300 miles of road to maintain, ic 
adJition to his other duties as civil engineer and archi- 
tect of all the public buildings in his State, he would not 
have the time to give this double attention to road con- 
struction, but would perfect his road at the first effort. 
In India road construction, which is here in its infancy, 
has been reduced to a science under the experience of 
100 years of road making. The government there also 
owns the soil as landlord, and it considers it an economic 
policy to provide efficient communication throug hout its 
vast estate, containing 275,000,000 of inhabitants, both 
as feeders to the railruads and for the general traffic and 
convenience of its vast population. It thereby increases 
the value of its own property by the enhancement of the 
value of the land, thus legitimately increasing its revenues 
aod benefiting its subjects. The country roads in India 
are kept in better condition than are the streets of the 
great majority of American cities. 


I, F. Pope, 
Civil Engineer and Architect. 


CRESSON SPRINGS, CRESSON, Pa., July 26, 1890. 
To the Edstor of Tue ENGinegRinc ann BUILDING Racoxp: 


Sin: I have read with much interest Mr. North’s and 
Mr. Owen's remarks on road building in your issues of 
June 28 and July 12, and while agreeing with the state- 
ments made by both gentlemen in several particulars in 
regard to the subject at issue, | am obliged to differ from 
them in some slight respects. The fact is, I think some 
of the views are somewhat extreme in both cases. Our 
experience, for instance, in the construction of roads in 
Fairmount Park would indicate that there are many occa- 
sions where a steam roller is an almost indispensable tool 
for the proper and economical construction of Macadam 
and Telford roads, and there are other cases where. from 
local circumstances, a horse roller may be desirable. 1 
do not think that an excessively heavy roller, say 20 tons, 
is as desirable or as efficient as one of, Say about ten tons, 
for reasons which are obvious now to engineers of experi- 
ence in road construction. We have found that good 
hard angular trap rock makes the best road, and that it is 
not desirable to use such a heavy roller as will round off 
the angular edges of the metal; a more firm bond is evj- 
dently made between the materials forming the road if 
the edges and ang'es are wedged into each other than if 
the stones are crushed and rounded by excessively heavy 
rolling. In regard to the surfacing with trap rock 
screenings, we find that by all odds it makes the best 
finish, but we do not use more than about balf an inch of 
it, and previous to spreading it have found it always 
necessary to give the stone a slight coating of Clay to act 
as a matrix between the stone. We generally use this 


) clay in the form of a dry powder and sow it over the 


stones, then sprinkle the road with a watering cart. and 
then roll either with steam or horse roller depending on 
circumstances. It is hardly necessary to say that in 
gtading for the road we cut out the cross-section to sub- 
grade in the same form as the finished road surface is to 
be, and compact the bed thus made by thorough rolling. 


RUSSELL THaYgr, 
Chief Engineer, Fairmount Park, Philadelphia. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be we comed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should wot be written on the same piece of paper as 4 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, su that it may be prompcly sent to 
the Editor. 


DRY AIR REFRIGERATION. 


REFERRING to our recent reply to an inquiry concern- 
ing ammonia refrigeration, F. M., of Jersey City, N. J., 
writes: *‘ Will you make the necessary calculations for 
me showing how to determine the amount of air to be 
compressed and subsequently expanded to get a given 
cooling effect?” 


[Briefly stated, we may proceed as follows: Suppose 
we wish to freeze water having a temperature of, say, 60° 
Fahr. The amount of heat to be taken from a pound of 
water at this temperature to reduce it to ice at 32 degrees 
is 170 heat units. This becomes clear when it is remem- 
bered that the latent heat of fusion of ice, or the amount 
of heat to be taken from a pound of water at 32 degrees 
to transform it into ice at 32 degrees, is about 142 heat 
units, and that cooling of water from 60 degrees to 32 
degrees involves the abstraction of 28 units. One pound 
of air at one atmosphere, and 60 degrees compressed to 
two atmospheres, is heated through about 116 degrees.* 


other things besides, as they are standard works in their 
respective departments. For instruments only, perhaps 
Gurley’s ‘‘ Manual of Surveying Instruments,” price 50 
cents, would answer all purposes. In designing and 
superintending the construction of buildings Hatfield’s 
‘* American House Carpenter,” price $5. (which embraces 
much more than carpenter work, by the way,) and Clark’s 
‘* Building Superintendence,”’ price $3, will be found very 
helpful. Garnsey’s '' American Glossary of Architectural 
Terms” would probably tell our correspondent all he 
wants to know about them. Gillespie’s ** Surveying.” 
price $3.50, and his ‘‘ Leveling,” price $2.20, describe at 
length the construction and use of the instruments. 

Any of these books will be sent by the Book Depart- 
ment of this journal, postpaid, on receipt of price. } 


PAINTING FLOORS. 


ACCORDING to a French journal painting floors with 
any color containing white lead is injurious, as it renders 
the wood soft and less capable of wear. Other paints 
without white lead, such as umber or sienna, are not in- 
jurious, and can be used with advantage. Varnish made 
of drying lead salts is also said to be destructive, and it 
is recommended that the borate of magnesia should be 
used to dispose the varnish to dry. A recipe fora good 


floor varnish is given as follows: Take two pounds ot 
pure white borate of manganese, finely powdered, and 
add it little by little to a saucepan containing ten pounds 
of linseed oil, which is to be well stirred and raised toa 
temperature of 360° Fahr. Heat 100 pounds of linseed 
oil in a boiler until ebullition takes place, then add to it 
the first liquid, increase the heat, and allow it to boil for 
20 minutes. ‘hen remove from the fire and filter the 
solution through cotton cloth. ‘lhe varnish is then 


ready for use, two coats of which may be used with a 
final coat of shellac, if a fine polish is required. 


Maltiplying this by 0.238, the specific heat of air, we 
have 27.6 heat units per pound of air. Hence to freeze a 
pound of water from 60 degrees requires eae = 6.16 
pounds of air, which is equal to about 81 cubic feet at one 
atmosphere and at 60 degrees. Now to compress one 
cubic foot of air to two atmospheres requires about 1,630 
foot-pounds of work. Therefore 1,630 X 81 = 132,030 
foot-pounds, or total required to compress 81 cubic feet 
to two atmospheres. A _horse-power being equal to 
33,000 foot-pounds per minute, one horse-power would, 
33,000 X 60 
"132,030 
ice per hour. If 33 per cent. be deducted for friction of 
air compressors, etc., and allowing, say, 5 pounds of 


therefore, produce = about 15 pounds of 


fe) 
coal for a horse-power, we would have = 2 pounds 


of ice per pound of coal burnt under a boiler. ] 
_ 
BOOKS ON BUILDING, EIC., WANTED. 


A PHILADELPHIA corrrespondent writes: ‘‘I am de- 
sirous of receiving a complete book on building houses, 
factories, etc., one that gives all the technical terms 
known to the builder; also a book definitely describing 
the use of the engineer’s level and transit. Have you 


such ?” 

[Our correspondent would probably do well to begin 
by providing himself with Kidder’s ‘* Architects’ and 
Builders’ Pocket Book,” price $3.50, and with ‘lrautwine’s 
‘* Civil Engineers’ Pocket Book,” price $5. These will 
most likely tell him all he wants to know about building 
and architectural terms, and the construction and use of 
surveying and leveling instruments, and a great many 


a i ae a, 

* Tables in engiveecring hand-books will give the temperatures for 
certain degrees of compression. ‘They may be calculated, if desired, 
by different formulz. 


DE SAINTIGNON’S DIFFERENTIAL 
PYROMETER. 


BEARING on the recent inquiry in our columns concern- 
ing a pyrometer for high temperatures, the following 
particulars of De Saintignon’s differential pyrometer will 
prove interesting. They are taken from the Excerpt 
Minutes of the Proceedings of the British Institution of 
Civil Engineers, and were originally given in Le Génte 
Civil. 

The pyrometer in question determines the temperature 
of a furnace by exhibiting the rise in temperature of a 
constant stream of water made to circulate through a 
copper pipe inserted in the furnace. It consists briefly of 
a short copper pipe called the ‘* explorer,” which is in- 
serted into the furnace, and into which a stream of water 
descends from areservoir through an india rubber pipe, 
passing on its way through a filter. From the explorer 
the water is taken off by another india rubber pipe toa 
small glass stand-pipe, from which it is discharged by a 
cock. The object of the stand-pipe is to enable a con- 
stant flow to be maintained by adjusting the cock so as to 
keep the water-level in the stand-pipe constant. The 
stand-pipe is graduated so that instead of altering the 
cock the level may, if preferred, be read off and the 
proper corrections made. Before and after entering the 


explorer the water passes around thermometers. If the 
zero of the second thermometer is made to coincide with 
the reading of the first, then the desired temperature of 
the furnace can be read off directly, for with a constant 
flow of water the rise in temperature for the same instru- 
ment is proportional to the difference of temperature of 
the furnace and of the water, and one experiment will 
suffice to determine the scale for the second thermometer. 
To avoid the influence of the furnace walls the explorer 
should be inserted through an ‘‘isolator,” which is a 
tuyére supplied ‘rom the same reservoir as the pyrometer. 
The pyrometer may also, by means of a thermd-pile, be 
made to transmit its indication by electricity to a dis- 
tance, and exhibit them on a graduated galvanometer. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 
As the subjects are sesected for their supposed novelty and 


interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


A FRESH AIR INLET. 


THE sidewalk inlets for fresh air to sewer traps fre- 
quently consist of a small brick chamber with an iron 
grating over it into which the end of the vent pipe is 
cemented or loosely inserted. The brickwork is likely to 
be poor and perishable, and almost sure to be injured or 
destroyed by sidewalk repairs, etc., sooner or later. For 
greater convenience, tightness and durability than the 
brick construction usually affords, a cast-iron box A, 


FRESH AUR INLET. 


shown in the accompanying illustration, has been de- 
signed, which rests by its flange B in a hole cut through 
the pavement. The top plate C is cast separate from 
the box and is galvanized, as is the grating D, which can 
be easily removed. The flange thimble E is bolted to the 
box and receives the vent pipe, which is firmly calked in. 

This box is made by the J. L. Mott Iron Works, 88 
Beekman Street, New York, and was first used by Paul 
S. Bolger, master plumber, Madison Avenue, New York. 


STREETER’S PATENT PIPE-LOWERING APPA- 
RATUS. 


FIGURES I, 2 and 3 show the apparatus designed by 
Daniel A. Streeter, Waterbury, Conn., as an improve- 
ment on his methods of pipe laying that have been de- 
scribed in this journal on pages 262 and 273, Vol. XX. 
Figure 1 is a general view of the apparatus in position 
ready to begin moving and lowering the pipe; Fig. 2is a 
cross section of the trench with the pipe sustained over it 
ready to be lowered, and Fig. 3 is an elevation from Z Z, 
Fig. 2, of the latch detail. The main beams C C are ad- 
justable on standards A A, and each carries a sliding trame 
F composed of two iron straps a and 4. These beams 
C C are placed across the trench as shown, and frames 
F are set just beyond the center of the trench and support 
the ends of the short skids E and E, Theropes M M 
are fast at one end to frames F aad F, are led through 
snatch blocks under beams C C, and have the other end 
free. The ends of the pipe D are slipped into the bights 
V V, and, when the free ends of the ropes are hauled in, 
the bights shorten and roll the pipe up on the skids E, 
as shown in Fig. 2. If the latch rope L be now pulled it 
will trip the catch K and, releasing the cross-piece G, 
allow the skid E to drop or be removed while the pipe 
remains suspended in the bight of the rope L, by which it 
can easily be lowered by slacking off the free end. 


MEASURES for smoke prevention are just now attract- 


-ing a good deal of attention in Germany also. The 


united architects’ and engineers’ societies have taken the 
matter under consideration. In Saxony a government 
zppropriation of $1,700 has been made for practical tests 
of smoke preventing apparatus, 
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° SOME HAND-MADE TRAPS. 


ILLUSTRATIONS of simple traps made by hand from the 
commonest materials, and adapted for special require- 
ments, may give some hints to plumbers who are accus- 
tomed to find almost every fitting ready-made and cata- 
logued, or may suggest devices tor isolated places where 
special fittings are hard to get.* 

Figure 1 shows a trap made to receive the floor drainage 
from a saloon. ‘The 5-inch strainer plate S is daily re- 
moved, and cigar stumps and other rubbish swept into 
the trap, which therefore needs special provision for clean- 
ing and for free discharge. This was secured by using a 
6-inch Y bend B 22 inches long for the barrel. The 4- 
inch waste pipe C was calked to the elbow D, and had 
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calked joints for the tee and %-inch bend connection 
with the 2-inch vent pipe E. The lower end of the bend 
B had a calked stopper, and was supported from the floor 
joist by the 4 by X-inch iron plate F and '¢-inch gas 
pipes G G. This trap had a very deep seal, and below 
its outlet a space at H to hold the sediment and heavy 
rubbish which could be readily removed when the strainer 
plate was taken off. 

Figure 2 shows the double trap protecting the refrigera- 
tor drips A A in the same building. These drips dis- 
charge into a small copper lined box B fastened to the 
cellar wall. ‘his box is emptied through a pipe C to the 
sewer. Sewer gas is trapped at D, while the pipes A A 
discharge below water leyel so that their ends are sealed 
against an upward current that would permit the circula- 
tion of cellar air in the refrigerator. 

Figure 3 shows a drip cup on the basement wall of a 
down town office building. W is a waste pipe from a 
toilet-room floor safe, and A is the discharge to the 
sewer. ThecupC is made of 4-inch lead pipe, flanged 
out at the top and closed at the bottom. The outlet is 
placed so as to discharge the water without taking either 
sediment or floating scum, both of which can be con- 
veniently removed through the open top. 

The above described articles were made by Colin 
Campbell, 158 East Forty-fifth Street, New York City. 


HEATING AND VENTILATING SCHOOL. 
HOUSES. 


SEVERAL months ago a series of papers describing 
some of the prevailing methods of heating and ventilating 
school-houses was presented to the Boston Society of Civil 
Engineers by William E. McClintock, Theo. P. Per- 
kins, and Prof. S. H. Woodbridge. The papers are 


* Original and ingenious little details of handwork are alway 
interesting to the mechanic and designer, aod this journal would be 
giad to receive such pencil sketches and descriptions from journey- 
men readers for publication io this columo, as specimens of hand- 
work. 
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given in full in a recent issue of the /ourma/ of the As- 
sociation of Enginecring Societies, from which the ex- 
tracts given below have been made. Mr. McClintock, 
among other things, says: 

‘‘ The normal amount of carbonic acid in the air is from 
three to five parts to the 10,000, while an addition of two 
to four parts makes a perceptibly bad impression. While 
we may not arrive at perfection in this matter, we can 
approach to a point that may be said to be safe. On 
authority of such able men as Dr. Parks, of London, and 
Surgeon Billings, of cur own country, the general practice 
of to-day is to call ten parts of carbonic to the 10,000 the 
maximum allowable amount in a room where many per- 
sons are assembled together. ‘Ihe air as it is exhaled 
from the lungs leaves the mouth at a temperature of about 
100 degrees; and although the carbonic acid in the ex- 
haled air is great, yet the loss in density caused by the 
increase in temperature is sufficiently great to cause the 
air to rise toward the top of the room, where it rapidly 
mixes witb the other air, gradually lowering the standard 
of the whole room. 

‘** This carbonic acid gas has at times been a stumbling 
block to many, and has, in the past, given rise to a theory 
that the only way to ventilate a room was to furnish open- 
ings at the floor and allow the heavy gas to flow off like 
water. Although such a condition might exist in a room 
very near air-tight and with a temperature unchangeable, 
yet where the temperature is at all changeable the differ- 
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ent gases must mix thoroughly. It strikes me that the 
problem sought is rather one of how much of the bad can 
we take mixed with the good and how shall we introduce 
the good and get rid of the bad. I fiad, after wading 
through long arguments, where all the conditions are 
considered, that if we can get from 25 to 30 cubic feet 
per minute per scholar we are getting very good results, 
and we can keep the carbonic acid to the required ten 
parts in 10,000. 

‘It is the purpose of my paper to rather give some of 
the methods of heating and ventilating to be found at the 
present time than to theorize. I shall first refer to a 
church which has a seating capacity of 750 and an air 
space of about 150 cubic feet per person when full. 
There is a round ventilator in the center of the ceiling 
connected by a box with a brick tower having a window 
on each of its four sides. The box has a cross section of 
34 square feet, and with the ordinary velocity of, say 3 
feet per second, would allow about 35,700 cubic feet per 
hour to pass off. This amount, with the air space above 
referred to in the room, would seem to give very fair re- 
sults; but on several occasicns that I looked at the outlet 
box I found the damper in it closed. I at last succeeded 
in inducing the sexton to keep this damper open, but even 
then the results did not change. I then went to the tower 
and found that the large windows before referred to were 
entirely boarded up on the inside, leaving no chance for 
air to pass either in or out. By removing the boards from 
these windows we now have a fair flow of air. I find on 
an examination that most of our churches have this method 
of ventilation, which must be very extravagant, to say the 
least, as the heat passes from the registers in the floor 
directly up and through the roof, to the extent of the 
capacity of the outlet box. In addition to the extravagant 
feature of this method as to fuel, there is the worse feature 
of leaving all the corners with but very little pure, or 
even warm, air in them. 

**Icallto my mind some school-houses that I have looked 
over. A bricx building having 12 rooms was actually 
planned to have two 20-inch flues for ventilation, having 
a 15-inch iron smoke-pipe passing up the center to give 
the needed power or draught. Each room was to be con- 
nected into the common flue, with no means of prevent- 
ing the air from passing from one floor te another. The 
heat was to be direct steam. To get any decent change 
of air would require a velocity in the flues of about 50 
miles per hour, even provided there was any air in the 
rooms to take out. After long discussions this plan was 


so changed by the committee having charge as to give | 
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good-sized flues from the rooms, while fresh air was taken 
direct from outside and passed over steam radiators lo- 
cated in the room to be heated. I am unable to give any 
figures at this school, but do not think they would be 
wholty satisfactory. 

‘*A wooden four-room building I examined had 8x12 
brick flues for the lower floors, while the upper floors 
used the unfinished breasts beside the chimney for venti- 
lators. On closer examination the breasts were found to 
end in the attic with no openings from attic to outer air. 
In these cases the air flowed through the registers at a 
velocity of about two feet per second, which, taken with 
the size of the flues, would give only § or 6 cubic feet per 
minute per scholar. 

‘**A two-story four-room brick building seemed to have 
small registers into brick flues 8x12 inches, two rooms 
using acommon flue. The air here was simply unbear- 
able, and an inspection in the attic showed that the brick 
flues were built on the same principle as a cannon —viz , 
with hole at one end only. A two-story wooden building 
of two rooms had a very small flue and a still smaller 
register. ‘The theory in all the older types of buildings 
seemed to be to get a register at any cost, and never mind 
the flue. 

‘** [ shall now have a word to say of some of our more 
modern buildings— buildings that have very pleasant ex- 
teriors as well as interiors, buildings that have been 
planned by so-called architects who should never have 
been permitted to foist such abortions on a long-suffering 
public. <A fourteen-room brick building, with hall, was 
heated by hot-air furnaces, with no extracting flue worth 
mentioning. Much fault was found with this building by 
the parents on account of leadaches and other ailments 
among the children attending the school. 

**A two-story four-room building of woud, as Originally 
planned by the architect, showed a 10-inch square wooden 
flue that could not be built on account of the valley 
rafters; and even if it could have been built it was to end 
in the open attic without openings of any kind ¢o the 
outer air. ‘Ihe changes in original plan delivered the 
four flues from the rooms into a cupola with no more than 
one-half the sums of the four sections. This building 
was heated by direct steam by the use of lines of Pipes 
around three sides of the rooms. 

*‘A building of exactly the same plan as the last was 
planned to be heated by hot-air furnaces, with plaster- 
finished extracting flues ending in a close attic, which 
later on were carried into a cupola. Direct steam was 
put in instead of hot air. 

‘‘An eight-room two-story wooden building, located in 
a beautiful spot, with cheerful and finely finished and 
furnished rooms, was heated by the same lines of steam 
pipes on the three sides of each room. The ventilation is 
by tin pipes in each of the outer corners of the building 
and registers at the top and bottom of each room. The 
lower rooms have 8-inch pipes extending to the attic floor. 
The upper rooms have 12-inch pipes starting at the second 
floor and placed outside the smaller pipes. The outer 
pipes from one-half of the building join into a pipe of the 
same size (12-inch) and end in a brick flue having a 
12-inch glazed pipe passing through the center for a 
smoke-pipe. - The required velocity of the air in this 
12-inch pipe, as it enters the brick flue to change the air 
of its part of the building in, say, 20 minutes, is 45 feet 
per second. The required velocity in same pipe to venti- 
late but ove room is a little more than ro feet per second. 
The actual observed velocity in the pipe was trom 2 to 3 
feet per second. 

‘‘ A four-room two-story wooden building has the same 
line of steam pipes on three sides of the rooms. The ven- 
tilation in this building is by 12-inch tin pipe from each 
room, the same entering a common brick flue 3 feet by 2 
feet in the attic and having a glazed smoke-pipe passing 
through the flue. The main defect here is the entire lack 
of any means of admitting fresh air. 

**A twelve-room two-story building, heated by hot-air fur- 
naces, had noextracting flues except some old and disused 
chimney flues about 8x10 inches with registers near the 
top of the rooms. ‘The basement of this building was 
partitioned off into a series of rooms, and a large quantity 
of rotten wood added its smells to the water-closet tanks 
to sweep through the whole building. 

‘*T could easily cite many other cases equally bad as 
the ones already referred to, manv of which will probably 
continue to exist until some power other than the local 
boards order the changes made. There is no doubt but 
that heating and ventilating must go hand-in-hand: they 
cannot be separated; and no great improvement can pe 
made unless one conforms to the other. 

‘ #trst.—We cannot introduce fresh air in any quanti- 
ties into a room without first removing an equal quantity 
of the air already in the room. 

** Second.—We cannot take air out of a room unless we 
introduce an equal volume, 

‘* Third.—We cannot keep the air of a room good un- 
less we introduce enough fresh air to mix with the air 
already in to thoroughly dilute the same and keep it to a 
certain standard. 

** Fourth.—In the introduction of fresh air we must 
avoid cold draughts, which means the introduction of 
large quantities of air at about the required temperature 
and through a flue of sufficient section to give a low 
velocity. 

* Fafth.—The warm.air inlet and cooled outlet must 
have such relation to each other as to compel the air to 
thoroughly mix and intermingle in all parts of the room 
with but slight variations in temperature.”’ 


(To Bg CONTINUED.) 
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STEAM-HEATING IN THE MECHANICS’ BANK 
BUILDING, NEW YORK. 


PART 1.—ARRANGEMENT OF EXHAUST MAINS, BOILER- 
FERD HEATER AND WARMING FRESH-AIR BLAST. 

THIS building* is heated throughout by direct radi- 
ators, supplied mainly from the exhaust steam from the 
various pumping, elevator and dynamo engines. 

The board room and bank offices or the first and second 
floors are supplied in winter with warm air, besides their 
radiators. 7 

Figure 1 shows the general arrangement of steam-pipes 
in the engine-room. Exhaust steam from all the engines 
is collected in the main A, whose branch B connects with 
the Berryman feed-water heater Z, and whose branch C 
connects with exhaust main D, which terminates at one end 
in the smoke-stack, and at the other in the distribution main 
F that supplies all the radiators. A branch, not shown here, 
from F to the boiler, is controlled by a valve ¢, and can 
supply live steam to any part of the system. 

Ordinarily, the heater Z and all the radiators are sup- 
plied by the exhaust steam, and the back-pressure valve ¢ 
is set at ten pounds, valves 6, f and g are open, and 
valve ¢ is closed, then steam passes through heater Z and 
into main F, any pressure above ten pounds escaping 
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direct to stack through valve ¢, if the exhaust pressure 
falls below ten pounds, the regulating valve ¢opens and 
admits live steam until the pressure reaches ten pounds. 
Closing valves 4 and g, and opening ¢ cuts out heater Z, 
and supplies steam to the radiators only; closing fand ¢ 
and leaving 4 and g open, cuts off the radiators (as in very 
warm weather), and supplies the heater only, and closing 
b, gand /, and opening ¢ and ¢, cuts out both heater and 
radiators, and discharges exhaust directly into the stack. 
The heater receives cold water through pipe Y, and de- 
livers hot water to the boilers through pipe X. ¢ is a 
safety valve,aa hand-hole, and U a steam trap. 

V V are drip and sediment pipes, and W W are the 
legs supporting the heater. @ isa grease trap. mis an 
80-inch Sturtevant blower which receives air from 
above the roof through the galvanized iron conduit and 
delivers it at a pressure of about one ounce through con- 
duit IT’ and branches N N, etc., to the board rooms and 
bank offices on the first and second floors. There are 
several branches N, each of which opens freely at 2 into 
a box L which contains a steam radiator that takes steam 
through J and discharges it through K. 

Box L communicates at & with the conduit M to the 
room which constantly receives the fresh-air blast, whose 


* A general description of the building was given on page 11. 
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temperature is regulated by the damper S, that is auto- 
matically controlled by a thermostat and electric pneu- 
matic valves, to be described hereafter. The blast from 
N always enters freely into box L; if the damper S is 
down, as shown, the blast passes out of box L (where 
it has been warmed) through & to conduit M; if S be 
turned straight up it closes branch 4, and though the 
blast can enter L it cannot escape, and so passes outside 
of it, from N to M, and is delivered cold; if S is partly 
raised the hot and cold air is mixed, and different tem- 
peratures may be secured in M. H is a relief pipe. 

Figure 2 is a section through the Berryman heater, to 
show its connections more clearly. 0 0 is asbestos jacket- 
ing. 

The figures are not drawn toscale, being intended only 
to illustrate the system. Pipes A BC D and E, Fig. 1, 
look disproportionately large on account of being shown 
jacketed, while the others are not covered. 


(To BE CONTINUED.) 


STEADY progress is being made in the raising of the 
tracks of the Pennsylvania Railroad above the street level, 
at Jersey City, N. J. 
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Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbin 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


WHEN IS IT ECONOMICAL TO USE EXHAUST 
STEAM FOR HEATING? 


J. H. B., Beckleysville, Md., writes: ‘‘ Have just 
been reading Baldwin’s work, ‘‘ Steam Heating for 
Buildings,” and find it interesting reading. though not 
giving much relative to exhaust steam for boiling pur- 
poses. This, however, may not be relative to the subject, 
and if not objectionable to you may I ask the following 
of your paper: I have been somewhat puzzled as to using 
exhaust steam for boiling stock in our paper mill in 
open tubs, and wish to know, hare a 

(1) If all exhaust would be necessary to maintain cir- 
culation, would it be cheaper than using live steam ? 

(2) Would it be cheaper if a condenser were used on 
the engine and live steam used for heating ? 


(3) Could exhaust be used economically in a rotary 


boiler ? 


(4) In mill are two tubs about 8 feet diameter and 


about 9 feet high, nearly two-thirds filled with cold water. 


In center of movable bottom was an upright trough cov- 


similar to your first one. 
make the average engine from one-fifth to one-third more 


Avcust 2 


ered on top but perforated near top with large openings 
and smaller ones below water level. Water was forced 
up by the exhaust steam and out over contents of tub and 
thus a circulation and distribution of hot water was main- 
tained. Check valve prevented water going back to 
engine cylinder. JI1ave been using, however, only plain 
slide valve engine.” 

[(1) If you can do your work with the exhaust steam, 
it is nearly always cheaper to do so than to take live 
steam directly from the boiler. A pound weight of ex- 
haust steam has practically the same heating value as a 
pound weight of live steam. The only case in which it 
can be cheaper to use live steam is when the quartity of 
exhaust steam required is very small, for instance, to 
warm a small radiatur in an office, or a glue kettle. or 
some such trifling apparatus, it would be foolish to throw 
two pounds back-pressure on a large engine, say 100 
horse-power, when the two pounds back-pressure would 
be equivalent to the loss of about four horse- power in the 
engine. When the steam required for heating exceeds 
the four horse-power, however, from this point on the 
economy of using the exhaust steam becomes greater and 


greater. 


(2) The reply to your second question is somewhat 
If you use a condenser you will 


OLPMMALELEL 
Le OFT LIC Py 
VS 


Z 
es 


\ A 
SY sre a 
° i oo. 
a | 
Fic. 2 
powerful, according to the point of cut-off and the mean- 
pressure of steam in the cylinder. So that assuming your 
engine to be 100 horse-power (non-condensing), you may 
make it develop 125 horse-power by the condenser, or, you 
may get 100 horse-power out of it for eigbt-tenths of the 
steam you formerly used, and assuming the latter to be 
the fact you will save 20 horse-power by the condenser, 
and should the amount of steam required for heating be 
considerably less than 20 horse-power, why then, use a 
condenser and use live steam for heating. If, however, 
it is greater than 20 horse-power, from that point onward 
it would be as foolish to run your exhaust steam into the 
atmosphere, when you require it for heating air or warm- 
ing water, as it would be to throw your fuel in the river. 

(3) Exhaust steam can be used in a rotary rag boiler if 
the temperature is sufficiently high to disintegrate the 
rags. There is no other objection. 

(4) We would arrange the connections from engine to 
tubs in such a manner that the condensation would not 
flow back on engine, by carrying the pipe first upwards 
and then down to the tubs. We would also use a back- 


pressure valve on the roof connection, so the excess of 
exhaust steam would pass off by that direction. ] 
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TRADE PUBLICATIONS. 
SEWER VENTILATION. 


ARCHIBALD Forp, Assoc. M. Inst. C. E., and E. G. 
Wright, Portsmouth, England, have sent out a pamphlet, 
entitled ‘‘ Sewer Ventilation,” in which they illustrate 
and describe their patent ventilating sewer and drain pipe, 
and system of sewer and drain ventilation. The nature 
of the invention is presented in an interesting manner and 
the advantages claimed for it are pointed out. 


THE work of laying the cable for the Broadway Rail- 
road will be commenced at an early date. 
specifications have been filed. 


Plans and 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News .DBPARTMENT. 


ARCHITECTURAL COMPETITIONS. 


VALPARAISO, IND.—The German Lutheran 
congregation will erect a church at a cost of 
$10,000. Plans have not been made. 


particulars. 


EE 


Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.’’ Ju/formation of importance sent 


to us exclusively, and not elsewhere published 


will be liberally paid for. 


For works for which proposals are requested see also 
the ** Proposal Columns,’’ pages i-ii-142. 


WATER. 

For Additional Water Items see Proposal Column 

ALGONA, lowA.—City Clerk W B Quarton 
writes: ‘‘ The city is now sinking a well for 
water supply, and as soon as corpleted will 
then need the other necessary things to com- 
plete the system, such as water mains, pump- 
ing machinery, etc. We will then issue bonds 
for $10,000 and negotiate the same. The city 
has no other indebtedness and therefore bonds 
will be first-class.”’ 


HoouiaAM, WaAsH. — John Richardson, 
Chairman of the Committee on Fire and 
Water, writes: ‘‘We contemplate putting in a 
water-works plant, but as yet have not got 
plans and specifications. Making a rough 
estimate, we think it will cost something like 
$30,000 or $40,000. If the town puts them 
in we shall have to issue bonds for the pay- 
ment by three-fifths vote of the voting popu- 
lation.” 


ALEXANDRIA, LA.—The Town Clerk at 
this place writes: ‘‘ An ordinance was passed 
July 11, 1890, granting a franchise to Henry 
Sour & Co., of Shrevesport, La., for the pur- 
pose of constructing, maintaining and oper- 
ating a system of water-works and a system 
of sanitary and domestic sewerage for the term 
of 30 years.” 


BANGOR, ME.—The Eastport Water Com- 
pany will largely increase the water supply at 
their reservoir. Work will be commenced at 
once. 


ILtt.—The water mains at this 
The Village Clerk 


VENICE, 
place are to be extended. 
can furnish details. 


NEVARRE, O.—There is a movement at 
this place favoring establishing a system of 
water-works. 


CENTRALIA, ILL.—The City Clerk at this 
place writes: ‘The proposition of submitting 
to the vote of the people the question of grant- 
ing a franchise to erect a system of water- 
works in this city was voted down at the last 
meeting of the Council. ‘There is some talk 
of the city erecting a system of its own, but 
no steps in that direction have yet been taken.” 


RUTLAND, VT.—Town Clerk C. B. Mann 
writes: ‘‘ We have bought four acres more 
land and will enlarge the water storage soon, 
cannot state how soon.”’ 


RicH HiLtt, Mo.—The Rich Hill Water, 
Light and Fuel Company will establish a 
water-works system at this place. 


Frost, Tex.—The people of this place 
will soon establish a system of water-works. 
For further particulars address J. H. Gal- 
breath, as above. 


CINCINNATI, O.—The B. P. I. have given 
Superintendent Sharp of the water-works in- 
structions to prepare plans and specifications 
and estimate of cost for four new pumps of 
ten million gallons capacity each. Proposals 
will be asked for as soon as the plans are 
finished. 


FuLton, Ky.—This town has voted to 
bond itself in $25,000, to build water-works. 


CANTON, DAK.—It is reported that the 
people of this place have voted to establish 
a system of water-works, 


Archi- 
tects may address Claus Specht, as above, for 


| 
| 


WRLLSTON, O.—This place has issued and | 


disposed of bonds for the purpose of estab- 
lishing a system of water-works. 


NorTH BROOKFIELD, MAss.—The water- 
works system at this place is to be improved. 


NEENAH, Wis.—It is probable that the 
water-works system projected for this place 
will be established at an early day. 


GRAND RApPIps, MICH.—It is probable that 
the projected improvements to the water- 
works system at this place will be made very 
soon, as the City Attorney now has the mat- 
ter in hand. 


WEBSTER, Mass.—The people of this place 
want water-works, and a system to cost about 
$75,000 is talked of. 


SEATTLE, WASH.—The report of Consult- 
ing Engineer B. Williams, regarding the distri- 
bution system, has been adopted and the City 
Clerk has been directed to advertise for pro- 
posals for furnishing the following materials: 
Cast-iron pipe—8&,oo0 lineal feet 30-inch pipe, 
5,600 lineal feet 24-inch, 13,800 lineal feet 
20-inch, 2,700 lineal feet 16-inch, 5,900 lineal 
feet 12-inch, 9,700 lineal feet to-inch, 24,000 
lineal feet 8-inch and 60,000 lineal feet 6- 
inch. Wrought-iron pipe—12,000 lineal feet 
12-inch pipe, 6,000 lineal feet 8-inch, 4,000 
lineal feet 6-inch; 300 fire hydrants, valve and 
valve boxes. About 170 tons of special cast- 
ings will also be required. 


ASHLAND, Ky.—M. M. Tidd, C. E., of 
Boston, Mass., has been consulted in the 
matter of building a new system of water- 
works for this place. 


HAMPTON, JowA.—Regarding the con- 
templated water-works at this place, Recorder 
Charles Kray writes: ‘‘Noaction will be taken 
by the City Council until the question where 
to get the water is settled. When that is de- 
termined, and the city is ready to issue its 
bonds and let the contract, I shall write 
you.” 

SOUTH ORANGE, N. J.—Reports say that 
the authorities of South Orange have con- 
tracted for a supply of drinking water with 
the Commonwealth Water Company. The 
daily supply is to be 50,000 gallons, 


WATER-WcrKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
place: Goshen, Ind. 

HB Editor of Toe ENGINEERING 
AND BuiLpING REcorp is 

always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 

The announcement that has 
scld ———- to without giving 
the prices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub- 


contract. 
SEWERAGE. 
For Additional Sewerage items see Proposal Columns 
RICHMOND, VA.—The city will probably 
issue $75,000 of bonds for the construction of 
sewers. 


NorTH BALTIMORE, O.—Two miles of 
pipe sewers are to be laid here soon. Address 
John P. Force, engineer in charge of the 
work. 


GENEVA, N, Y.—The Geneva Advertiser 
is advocating the need of a thorough system 
of drainage and sewage. 


GLOVERSVILLE, N. Y.—The following bids 
for the construction of certain sewers were 
received by F. E. Abbott, City Engineer, 
July 21: McDonald & Skinner, Little Falls, 
N. Y., $6,230.30; Frank Dwyer, Glovers- 
ville, N. Y., $6,732.35; Van Vranken & Duell, 
Schenectady, N. Y., $7,488.20; Sulmon & 
Gray, Albany, N. Y., $7,778.65; Bennett & 
Doll, Utica, N. Y., $8,019.85: S.C Fergu- 
son, Gloversville, N. Y., $8,128.55: A. P, 
Bovier & Beardsley, Elmira, N. Y., $8,162.15, 
John C. Miller, Amsterdam, N. Y., $8,- 
210.00; M. J. McCann, Albany, N. Y., $8,- 
755 00; Adam Miller, Saratoga, N. Y., 
$8,810.80; Lroy Public Works, Troy, N. Y., 
$9,307.00; George W: Barlow, Seneca Falls, 
N. Y., $9,670.90; Wm. Huggett, Glovers- 
ville, N. Y., $3,407.47. 


Boston, MAss.—The following proposals 
for the improved sewers, Section 3, outfall 


sewer, Squantum to Moon Island, were 
opened July 24: 
| 
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Awarded to H. P. Nawn. 
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LEXINGTON, Ky.—Our correspondent here 
writes: ‘‘ This city wants plans for a complete 
system of sewers, pipe system.” Address W. 
J. Hulihan, as above. 

FAR Rockaway, L. I.=—Investigations are 
being made regarding the adoption of a sys- 
tem of sewerage for this place. President 
Jones, of the Sewer Commissioners, can fur- 
nish particulars. 


KANSAS CiTy, KAN.—The Kansas City 
Times of July 26, prints the following: 
‘‘Alderman Kimball's plan to boad the city 
for $1,500,000 to pay for constructing within 
the present city limits a sewerage system 
commensurate with the pressing needs of the 
rapidly growing city for properly constructed 
sewers, is bearing fruit. He has not as yet 
formulated all the details of the plan and it is 
yet in embryo, but notwithstanding this, the 
Board of Public Works is at present discuss- 
ing the sewerage question on the line of the 
plan proposed by Alderman Kimball, and it 
is probabie that steps looking to the formu- 
lating of even more extensive plans will be 
taken by the Board in the near future.” 


SEWERS.—See our Proposals Columns for 
information regarding sewer construction at 
the following places: La Salle, Ill ; Pough- 
keepsie, N. ¥Y.; New York City ; Tiffin, O.; 
Rogers Park, Ill.; Boston, Mass.: Greens- 
boro, N. C.; Key West, Fla.; Para, Brazil; 
“Galion, O. 


' BRIDGES AND [IRON STRUCTURES. 
For Additional Bridge items see Proposal Columns. 


Forest City, Pa.—There is some talk of 
erecting a bridge over the river at this place. 


SOUTH ST. Louis, Mo.—A pontoon bridge 
is proposed for South St. Louis, across the 
Mississippi, to cost $170,000, and have a draw 
500 feet long. 


ZANESVILLE, O.—T. C. Connar, County 
Surveyor, writes: '‘ I have prepared plans for 
a bridge to be erected over the Muskingum 
River, at the north end of Fifth Street, this 
city, the cost of which will be from $104,000 
to $108,000.” 


LEAVENWORTH, KAN.—The Leavenworth 
and Platte Bridge Company will substitute a 
pivot draw bridge over the Mississippi River 
in place of the pontoon bridge at this point. 


EUREKA, CAL.—The following bids for 
bridge over Eel River at Alder Point were re- 
ceived by O. D. Stern, Clerk Board of Super- 
visors, July 15: San Francisco Bridge Com- 
pany, San Francisco, combination, capacity 
800 pounds, $31,780; Calitornia Bridge Com- 
pany, San Francisco, combination, capacity 
800 pounds, $35,900; Bay City Iron Works, 
San Francisco, combination deck, capacity 800 
pounds, $37,610; Pacific Bridge Company, 
San Francisco, combination, capacity 800 
pounds, $35,800; Randall, Hunt & Co.,.San 
Francisco, combination, capacity 800 pounds, 
$38,993: American Bridge and Building Com- 
pany, San Francisco, combination, capacity 
800 pounds, $33,600; Pittsburg Bridge Com- 
pany, Indianapolis, wrought-iron bridge, ca- 
pacity, 500 pounds, $28,780, superstructure 
only. Contract awarded to San Francisco 
Bridge Company at above figure. Bridge to 
be completed December 1, 1890. 


BROWNSVILLE, TEx. — The Continental 
Bridge Company has been incorporated, with 
F.C. Roman, President, Enrique Viscaya, 
of Mexico, Vice-President, and J. A. Brown, 
Secretary, to build a railroad and wagon 
bridge across the Rio Grande River to Mexico. 
The capital stock is $1,000,000. 


OTTAWA, ONT.—The New York Star of 
July 31 prints the pean 5 “It is reported 
that the rival promoters of the Ottawa, Mor- 
risburg and New York Railroad, and the Ot- 
tawa, Waddington and New York Railroad, 
have arrived at an agreement to combine their 
forces on the scheme to build a bridge across 
the St. Lawrence. The first-named company 
is willing to co-operate with any company to 
build the southern half of the proposed bridge 
and the line to Albany to give the required 
New York connection, and it is believed the 
latter company will agree to this plan.” 


CoLumgus, O.—The third lot of bids for 
the superstructure of iron work on the pro- 
posed Rich Street bridge has been considered 
by the County Commissioners, and the con- 
tract awarded to the Columbus Bridge Com- 
pany at $27,853. The Columbus Bridge 
Company was also awarded the contract for 
the iron work on the Fishinger Mill bridge 
and the Mound Street superstructure work at 
their bid, respectively, of $14,850 and $22,- 
ooo. 

Jersey City, N. J.—The Delaware, Lacka- 
wanna and Western Railroad Company has 
decided to rebuild its long bridge over the 
Delaware River two miles below Portland. It 
will be a steel structure carrying two tracks. 
Work is to begin immediately, and it is ex- 

ected that the new structure will cost about 
300,000. 


NASHVILLE, TENN.—The Nashville, Chat- 
tanoogo and St. Louis has submitted a propo- 
sition to the Charlotte Turnpike Company, 
looking to the construction of an iron bridge 
over the Nashville, Chattanooga and St. 
Louis tracks at the Charlotte crossing. 


WHEELING, W. VA.—The following pro- 
posals for building the 158-foot span stone 
arch foot-bridge, over Wheeling Creek, at 
Main Street, have been received by the sub- 
conimittee of the City Council: Page, Carey 
& Co., New York City, $109,583.50; Hal- 
lock Bros., Rootstown, O., $107.985.47; S, 
Harrold & Campbell, Beaver Falls, Pa., 
$112,185.75; B. B. Harris, Greensburg, Ind., 
$127,802.75: J. LeDuke & Co., Berea, O., 
$132,274.10; Jutte, Stratton & Foley, Pitts- 
burg, Pa., $139,941.02; Jolly Bros., litts- 
burg, Pa., $144,299.50. The contract was 
awarded to Page, Carey & Co. Two of the 
bids were irregular, and were not considered. 
The bid of Hallock Bros. was withdrawn by 
the firm before the work was let. 
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ELMIRA, N. Y.—The Lake Street bridge 
in this city is to undergo extensive improve- 
ments. Alderman Cotton can furnish in- 
formation. 


New Lonpon, Conn.—Extensive improve- 
ments are to be made to the Niantic draw 
bridge. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction. at 
the following places: Roanoke, Va.; Easley, 
S. C.; Toledo, Wash.; Montgomery, Ala.; 
Beeville, Tex. 


NEW DEPOTS. 


BROOKLYN, N. Y.—Reports say that a 
mammoth railroad depot is to be built at 
Sixty-fifth Street; and that the New York and 
Sea Beach Railroad is behind the project. 
The Brooklyn and Brighton Beach and the 
Brooklyn and West End roads are, it is said, 
also interested in the plan, which contem- 
plates a union depot. 


PHILADELPHIA, PA.—Plans are being pre- 
pared by Wilson Brothers & Co.,architects, for 
a large freight station at Camden for the Read- 
ing Railroad. The new station will be 
equipped with extensive sheds, platforms, 
and siding for 100 cars. A float ship wharf 
and transfer bridge will be built and.a coal 
yard established. 


STREET-WORK AND PAVING. 


BuFFALO, N. Y.—Paving contracts aggre- 
gating over $400,000 have been awarded to 
the Barber Asphalt Company, by the Com- 
mon Council of this city. 


St. Louis, Mo.—The Board of Public Im- 
provements will soon decide on a date for 
awarding the contract to put down granitoid 
sidewalks on Pine Street; estimated cost, $8,- 
ooo. 


FLusHInG, L. 1.—Thomas F. Tuohy & 
Co., of this place, were the lowest bidders for 
the contract for rebuilding the North Hemp- 
stead turnpike, their figure being $62,500. 
Thomas Willetts. of Roslyn, was the only 
other bidder and offered to do the work for 
$67,000, but since the bids were opened he 
withdrew bis offer. The Town Board of 
North Hempstead will meet this week to award 
the contract. 


LEXINGTON, Ky.—All the principal streets 
of this clty are to be paved with brick. Esti- 
mates.are wanted for doing the work. 


NortTH BALTIMORE, O.—A_ small lot of 
macadamizing and curbing will shortly be 
done here. Address John P. Force, engineer 
in charge. 


GAS AND ELECTRIC-LIGHTING. 


SLATINGTON, PA.—This place is about to 
abandon the incandescent and substitute the 
arc lights for street illumination, 


LAWRENCE, Mass. —The Committee on the 
Streets, of the Board of Aldermen, met re- 
cently to consider proposals for street light- 
ing. Two bids were submitted, both of 
which were accepted, that of the Lawrence 
Gas Co., to furnish 70 or more 2,000 candle- 
power arc lights at $too each per year, and of 
the Edison IJluminating Co., for 500 or more 
20 candle-power incandescent lights at $1.00 
each per night, to burn until midnight, and 
at least 150 of these to burn all night, at 
$3.04 each. A’ proposition by the former 
company to furnish 90 or more 1,200 candle- 
power lights of the divided arc system, at $8 
per year, was not acted upon. | 


HuLincs, W. VA.—It is probable that the 
Hulings Lumber Co. will establish an electric 
lighting plant at this place. 


LAUREL, Mp.—This place is to have elec- 
tric lights. Address John Chollar for par- 
ticulars. 


BEATRICE, NEB.—The Beatrice Gas Com- 
pany will soon want proposals for laying.two 
miles of additional gas pipes. 


SAN FRANCISCO, CAL.—In this city bids 
for street lighting for the years 1891 and 1892 
haye been received as follows: San Francisco 
Gas Company, for lighting each gas lamp per 
night, 55 cents. California Electric Light 
Company, for each 16,000 candle-power mast, 
$4.40 per night; for each 2,000 candle-power 
lamp per night, 55 cents. ‘Ihe bids have been 
placed in the hands of the Lighting Commit- 
tee. 

TECUMSEH, MicH.—The people of this 


place will have an electric lighting plant ata 
cost of $50,000. 


Newark, N. J.—About four miles of ad- 


ditional gas mains will be laid at this place. 
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Oi City, Pa.—By authority of the City 
Council the Comptroller will soon advertise for 
bids for lighting this city with. electric light 
for ten years, the plant to have a capacity of 
not less than 100 arc lights of 2,000 candle- 
power, and 1,000 incandescent lights at 16 
candle-power each. 


BATESVILLE, ARK.—For important infor- 
mation regarding a projected electric lighting 
plant for this place, address J. W. Hamilton, 
as above. : 


Dawson, GA.—It is probable that imme- 
diate steps will be taken towards establishing 
an electric lighting plant at this place. 


LANSING, M1ICH.—The National Fuel Gas 
Company has been incorporated here with a 
capital stock of $500,000. 


BIRMINGHAM, ALA. — The Birmingbam 
Fuel, Gas and Heating Company has been in- 
corporated here with a capital. stock of $250,- 
ooo. The incorporators are Lewis. M. Par- 
sons, J. M. Crowder, and others. 


TREMONT, Pa.—This place is to have an 
electric light plant. 


CLINTON, MAss.—Improvements are soon 
to be made to the plant of the Clinton Gas 
Light Company. 


DALLAS, TEX.—The Dallas Electric Com- 
pany has been incorporated at this place, and 
will establish a lighting plant at an estimated 
cost of $300,000. Address J. P. Smith, as 
above. 


Port ANGELES, WASH.—An electric light 
company has been incorporated at this place 
and a plant is to be established at once; esti- 
mated expenditure, $20,000. 


FRESNO, CAL.—The officials of this place 
have granted a franchise to Robert Barton to 
erect and maintain for fifty years an electric 
light plant. Operations will begin at once. 


LOGAN, U1an.—This place is to have elec- 
tric lights. 3 


Fort Worth, TeEx.—The Citizens’ Elec- 
tric Light and Power Company has been in- 
corporated here, with a capital stock of $20, - 
ooo. lacorporators, Henry Wells, Harris 
Schulze and others. 


CLEVELAND, TENN.—Reports say that W. 
S. Beckner, of this place, desires to purchase 
an. electric light plant. 


SELMA, ALA.—An_ incandescent. electric 
lighting plant will be established at this 
place by the Selma Gas and Electric Light 
Company. 

ELEcTRIC RAILWAYS.—New electric. rail- 
ways will be established. and improvements 
will be made to those already built at the 
following places: Little Rock, Ark.; Belle- 
ville, 111.; Springfield, Mo.; Boston, Mass.; 
Oakland, Cal.; Tacoma, Wash.; Puyallup, 
Wash.: San Bernardino, Cal.; Colton, Cal.; 
Bellingham Bay, Wash.; Grand Rapids, 
Mich.; Rockland, Me. 


THE CONTRACTING News DeE- 
PARTMENT of THE ENGINEER- 
ING AND BUILDING RECORD 
is. edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work | 
or supplies, and the correction of 
false or misleading reports in 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that does not exist. 


BIDS OPENED. 


DALLAS, TEX.—Robert L. Jones, of this 
city, has been awarded the contract, at $276,- 
967, for the construction of the new Court 
House. Red sandstone from Pecos, and 
white limestone from Honey Grove, all Texas 
material, will be used. 


New York City.—At the meeting of th 
Dock Board July 31, the contract for supply- 
ing 15,000 cubic yards of cobblestones and 
20,000 cubic yards of common stone for fill- 
ing in bulkheads was dwarded to Andrew A, 
Bowker, of New York City, his bids being 97 
cents per cubic yard for the cobble and 67 
eents for the common stone. 


GOVERNMENT WORK. 


- WaAsHINGTON, D.C.—The following pro- 
posals for the work specified, were opened on 
the given dates by tbe Supervising Architect 
of the Treasury Department : 

Pittsburg, Pa.—Iron stairways and iron 
work of interior finish for the United States 
Court House and Post Office at this place. 
Advertisement of June 28. Bidders: The 
Champion Iron Co., $31,880; Hough, Ket- 
cham & Co., Iron Works, $56,222.39; The 
Samuel J. Creswell Iron Works, $60,994; 
Tacony Iron and Metal Co., $61,500; Poulson 
& Eger, $63.923; McHose & Lyon Co., $63,- 
986; Fred J. Meyers M’f'g Co., $80,900; The 
Snead & Co., Iron Works, $81,868; L. M. 
Morris, $86, 662. 

Bedford, Mass.—General and trench ex- 
cavation for the United States Post-Office 
building at this place, opened July 29. Ad- 
vertisement of July 7. Bidders: Brownell & 
Markland, $1,705.20; Charles J. Place, $2,- 
500. 

Pittsburg, Pa.—Plumbing and gas piping 
for the United States Court House and Post- 
Office at this place, opened July 18. Adver- 
tisement of June 27. Bidders: Montgomery 
& Pattison, $33,500; Standard Plumbing Co., 
$34,000; Charles H. Humbert, $40,046.74; 
James Hay, $45,264; I K. Becker, $47,380; 
John M. Tate, $49,896.86. 


INDUSTRIAL. 


GENEVA, N. Y.—On July 12 the New York 
Central Iron Works Company completed its 
organization by the election of the following 
officers: President, Wm. B. Dunning; Vice- 
President and Treasurer, O. J. Cammann 
Rose; Secretary and Manager, Edward H. 
Squires; Superintendent, Charles H. Huke. 
Mr. Squires, it will be noticed, retains the 
place held by him so many years. 


ELIZABETH, N. J.—The Singer Sewing 
Machine Company will make numerous im- 
provements to their plant here, including the 
erection of additional buildings and putting 
in new machinery. 


Lonc IstaNp C1ITY.—At a joint meeting 
of the Boards of Supervisors of Kings and 
Queens Counties, held at this place on July 
31, a committee was appointed to visit Chi- 
cago for the purpose of studying the tunnel 
under the Chicago River, with a view to the 
construction of a similar work under New- 
town Creek. 


PROPOSALS. 


(Continued from page ii.) 


JULY 26, 1890. 

GFEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Was ington, D. C., until 

2.o’clock P. M. on the s9th. day. of August, 1 
for supplying and delivering at freight dépot at 
ace PP deal ation, the Post Office lock boxes, 
ock drawers, locks, pulls, plates, etc., for U. 8 
PUBLIGB ING y be.ordered dur- 
ing the fiscal year ending June 3; 1891. Copies 
of.the specification. and. any aca itional infor- 
mation may be had on application at this office. 
Keach. bid must. be, accompanied by a certified 
check for $100. The Department reserves the 
right to reject. all bids received after the time 
fixed for opening the same; also, bids which do 
not comply atricdly wae all the Par bathe pe of 
this invitation. oposals must be sealed and 
indorsed “ Pr 1for Lock Boxes, Lock Draw® 
Lock, Pulls, Plates, etc. for U. S. Post 
Oiices,” and addressed to JAS. H, WINDRIM, 
10 


il ea Inte 
PROPOSALS FOR MILITARY SUPPLIES. 
Office of the Quartermaster, U. 8. Military 
Academy, West Point, N. Y., july 1890. Sealed 
oposals, in duplicate, subject to the usual con- 
itions, will be received at this office until 1:2 
o'clock, noon, on the 8th es of Ang ust, 19° for 
Gas Coal, Anthracite Coal, ardwood, Charcoal, 
Building Materials, Paints. Plumbing Materials, 
Gas and Steam Fittings, Pulle s, Belting, Arch 
Plates for Steam Boilers, Fire 
Stationery, Printing Materials, Office Furniture, 
Brooms, goap, Brushes, Range Parts, and other 
miscellaneous stores specified on schedules to be 
had upon application here. Preference will be 
given to articles of domestic production or man- 
ufacture, conditions of quality and price (in- 
cluding in the price of foreign productions or 
manufactures the duty thereon) being equal. 
Inclose pro sin envelope marked pie os 
sals for Militar Supplies,” and addressed to the 
undersigned, CHA _ W. WILLIAMS, Captain 
and A. Q. M., U.S.A. 9 


SEWERS, Tiffin, O.—Proposals are wanted until 
August :6, for constructing about sevea miles of 
sewers. Address P. J. Wilson, of the Street Com- 
mittee, 126 Wasbington Street, as above. 


STREET WORK, Clifton, O.—Proposals are wanted 
until August 16, for the improvement of numerous 
streets. Address S. G. Sterling, Village Clerk, as 
above. 


WELLS, Carthage, O.—Proposals are wanted until 
August 7, for sony two wells. Address Harry 
Simms, Secretary Board of Trustees, as above. 


rick, Fire Clay, © 


AUGUST 2 


PROPOSALS. 


PROPOSALS FOR THE ERECTION OF 

Buildings.—Office of the Quartermaster, 
U. S. Military Academy, West Point, N. Y., July 
24, 1890. —Sealed proposals in triplicate, subject 
to the usual conditions, will be received at this 
office until 12 o’clock, noon, on the 13th day of 
August, 1890, for the erection of ten sets of en- 
listed men’s quarters and one Quartermaster’s 
storehouse, as per pane and specifications to be 
seen at this office. Inclose proposals in envelope 
marked ‘‘ Proposals for Erection of Badaee 
and addressed to the undersigned, CHAS. W. 
WILLIAMS, Captain and A. Q. M.,U.S. A. ro 


_ JULY 31, 1890. 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the paper viene Srehitect 
Treasury Department, Was on, D. C., unti 
2 o'clock P. M., on the 26th day o August, 1 for 
sean red 


us 
allthe LABOR AND MA 
U~. Court 
at PITTSBUR 


forthe marble work, etc. for the 
House and Post Office build G 
PA.,° in accordance with the drawings and 
specification, copies of which may be had 
on application at this office or the office of 
the Superintendent. Each bid must be accom- 
pen by a certified check for $500. The 

partment will reject all bids received after 
the time fixed for opening the same; also, 
bids which do not comply strictly with all the 
requirements of thisinvitation. Proposals must 
be sealed and indorsed, ‘‘ Proposal for the Marble 
Work for the.U. S. Court House and Post Office 
Lear id at Pittsburg, Pa.,” and addressed to 
JAS. H. WINDRIM, Supervising Architect. 10 


PAVING, Tiffin, O —Proposals are wanted until 
September 10, for coostructing about balf a mile of 
brick paving. Address P. é: Wilson, of the Street 
Committee, 126 Washiogton Street, as above. 


LIGHTING, Watkins, N. Y.—Proposals are waated 

until August 5, for lightiog the streets of this village 

rt Mia Address the Board of Trustees, as 
ve. 


BRIDGE, Easley, S. C.—Pr.posals are wanted 
until August 7, for rebuilding the bridge over George’s 
Creek at this piace. Address Elias Day, as above. 


SEWERS, Greensboro, N. C.—Proposals are wanted 
until August 21, for constructing a portion of the ya 
sed system of pipe sewers for this place. Address 
vies M. Houston, Chairman Sewer Committee, as 
above. 


FLAGGING, New York City.— Proposals are wanted 
until August 12, for fi ng certain streets. Address 
the Department of Public Works, as above. 


PAVING, Akron, O.—Proposals are wanted uotil 
Aug ust ay for constructing one mile of brick paving. 
Address §. W. Parshall, City Engineer, as above. 


BRIDGES, Johnstown, Pa.—Proposals are waoted 
until August 7, for the construction of four bridges. 
Address Joho Downey, City Engineer, as above. 


PAVING AND SEWERS, Deanison, O.—Pro- 

posals are wanted, no date specified, for doing certain 
ving and constructing certain sewers. Address the 
ity Clerk, as above. 


BRIDGF, Beeville, Tex.—Proposals are wanted 
until Pa pe 22, for the construction of an iroa bridge 
ore the Medio River. Address the Town Clerk, as 

ve. 


STEAM HEATING, Toronto, Canada.—Propoxals 
are wanted until August 6, for the steam heating and 
fire engines, pumps,tanks and piping tn consection 
witb the water supply for the Upper Canada College 
buildings. Address Stucklaod & Symons, 18 Toronto 
Street, as above. 


Building Intelligence. 


We solicit from each and every one of our read- 
ers information relating to projected build- 
ings in their locality, and shou d be glad to 
receive newspaper clippings and other items 


of interest. 
ABBREVIATIONS.—6 s, brown stone; br, brick; 
st, brick store; 6 s dwell, brown-stone 


dwelling; apart house, apartment-house; fen, 
tenement; ¢, each; 9, owner; @, architect; 4, 
builder; /”, frame. 


NEW YORK. 


216-18 Mott st, br stable; cost, $7,500; 
lessee, H Hermann; a, Kurtzer & Rohl. 


21st st, s $s, 250.8 w gth av, two br dormi- 
tories; cost, $18,000 each; o, General Theo- 
logical Seminary; a, C C Haight; m, Andrus 
& Son; c, D Hepburn. 

304 w 2gth st, br and s flat; cost, $18,000; 
lessee, R Beggs; a, J W Coles. 

goth st, ss, 200 e 2d av, tours flats; cost, 
$18.0e0 each; 0, King & Higgins; a, Thom 
& Wilson. 

goth st, n s,125 w 3d av, br flat: cost, 
$20,000; 0, Elizabeth Johnston; a, Ogden & 
Son. 

11th st, ns, 288 e Pleasant av, br factory; 
cost, $15,500; 0, Standard Gas Light Com- 
pany. 

116th st, s 8, 160 w Madison av, six br flats; 
cost, $23,000 each; o, D Lyon; a, R R 
Davis. 

8sth st, n s, 105 e roth av, 16 br and s 
dwells; cost, $16,000 each; o, D Willis James; 
a, J G Prague. 
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BUILDING INTELLIGENCE. 
NEW YORK.—Contioued. 
93d st, $ s, 225 e 10th av, 6 stone dwells; 
cost, $12,000 each; o, a and b, W P Ander- 
son. 


goth av, e s, 508 75th st, 2 brand s flats; 
cost, $60,000 all; o, F J Hillenbrand; a, R 
R Davis; b, Irvine & Co. 

127th st, ns, 70 e Park av, 3 br and s flats; 
cost, $18,000 each; 0, F Yost; a, A Spence. 

143d st, ss, 175 e Grand Boulevard, 3 br 
dwells; cost, $7,000 each; o, J M Cahill; a, 
C M Youngs. 

St Nicholas av, bet 169th and 170th sts, br 
hotel; cost, $15,000; 0, M Rock; a, Harding 
& Goode. 

N s ro8th st, 115 e First av, iron gas tank; 
cost, $50,280; 0, Standard Gas Light Co.; 
a, J Flannery. 

549 W 156th st, br dwell; cost, $7,000; 0, 
Anna L Outwater; a, W M Grinnell. 

N s 118th st, 100 e 8th av, 6 br flats; cost, 
$120,000 all; o, J S Scott; a, J C Burne. 

N s g6th st, 200 w 8th av, 4 br dwells; cost, 
$100,000 all; o and a, E Kilpatrick. 

W 3s Vanderbilt av, ue) n 176th st, br 
stable; cost, $7,000; 0, C Heylman; a, J J 
Vreeland. 

N w cor Washington and Perry sts, br flats; 
cost, $50,000; 0, W Broadbelt; a, J C 
Burne. 

. Es Tellar av, 163d to 164th sts, 17 fr 
dwells; cost, $59,500 all; o A Doopen; a, A 
Pfeiffer. 

E s St. Ann's av, 25 n 161st st, 4 br tens; 
cost, $48,000 all; o, J W Decker; a, M J 
Garvin. 

303 E 82d st, br church; cost, $7,500; 0, 
Congregation Alereth Israel; a, Cohen & Ron- 
del. 


N s 88th st, 125th w roth av, br stable: 
cost, $75,000; 0, J McNiece; a, G H 
Guebel. 

10 w 51st st, br dwell; cost, $18,000; 0, S 
H Benedict; a, Carrere & Hastings. 


ALTERATIONS—NEW YORK. 


7 W 30th st. basement, sub-basement and 
I-story extension; cost, $12,000; 0, I Walker: 
a, C J Perry; m and c, Taussig & Co. 

20 West 46th st, br dwell; cost, $7,000; 0, 
J A Mitchell; a, Carrere & Hastings. 


131 East 16th st, br dwell; cost, $10,000; 
o, Mary A Buel; a,G M Huss. . 


43 West 54th st, br dwell; cost, $15,000; 
o, Chauncy M Depew; a, J E Ware. 

Necor 50th stand Broadway, br stable; 
cost, $15,000, 0, American Horse Exchange; 
a, D& J Jardine. 

97-99 Park av, interior alterations and 
houses connected; cost, $10,000; 0, Chas 
Parsons; a, E B Wells; b, J B Squier. 

23 Pike st, extension, walls altered and 
new cornice; cost, $25,000; o, L Goodman; 
a, C Rentz. 

BROOKLYN. 


Ss North 11th st, 75 w Wythe av, fr 


dwell; cost, $7,000; o, A Huestadt; a, EI Voll- 
weiler. 


N s Grove st, 225 e Central av, 9 fr dwells; 
cost, $36,000 all; o, Christina Lohrentz; a, 
same as above. 

*E s Howard av, 161 s Herkimer st, 6 fr 
dwells; cost, $7,200 all; 0, S Appett; a, A Hill 
& Son. 


N s Fulton st, 125 w Washingtort av, 3 br 
dwells; cost, $30,000 all; 0, D H Schult; a, 
W Thomas. 


Ss Palaski st, 475 e Fhroop av, 6 br dwells: 
cost, $36,000 all; o, Cora Waldron; a, J E 
Dwyer. 

S s McDonough st, 205: w Tompkins av, br 
dwell; cost, $35,000; 0, C A Betts;a, F B 
Langston. 

Ss Vernon av, 33 w Tompkins av, 3 br 
dwells; cost, $12,000 all; o, Thos Walling; a, 
same as above. 


Ss Myrtle st, 250 e Hamburg av, 4 fr 
dwells; cost, $18,000 all; o, A Annan; a, D 
Acker & Son. 

Ss Myrtle st, 200 e Hamburg av, 2 fr 
dwells; cost, $9,000 all; o, Peter Braun; a, 
same as above. 


E s Bushwick av, 149 s Troutman st, 2 fr 
dwells; cost, $9,000 all; o, Peter Eisenman; 
a, B Finkenseiper. 


W s Bushwick av, Ioo n Franklin Place, 


br dwell; cost, $20,000; 0, Brooklyn Elevated 
R RCo; a, O F Nicholls. 


BUILDING INTELLIGENCE. 
BROOKLYN .—Continued. 


W s Carroll st, §69 e 8th av, br dwell; cost, 
$20,000; o, W R Webster; a, N Le Brun & 
Son. 


Ss Prospect av, 250 e 7th av, 2 br dwells; 
cost, $21,000 all; o, A Belitz;a, GR Diet- 
rick. 

Ns St Mark's av, near Kingston st, br 
dwell; cost, $12,500; 0, N Toerge; a, P J 
Lauritzen. 

189-91 Montague st, br office bldg; cost, 
$250,000; 0, Brooklyn Real Estate Exchange; 
a, G H Edbrook. 


516-18 Washington av, br dwell; cost, 
$10,000; o, M Lang; a, J G Glover. 

Ss Putnam av, 295 w Stuyvestant av, 3 br 
dwells; cost, $27,000 all; o, E H Bishop; a, 
J E Dwyer. 


W s 6th av, 25 s 20th st, 2 br dwells; cost, 
10,000 all; 0, Payne & Westover; a, W M 
Coots. 


N ecor McDonough st and Ralph av, br 
dwell; cost, $16,000; o, J R Pitt; a, A J 
Warren. 

Ns Vernon av, 187 e Nostrand av, 2 br 
dwells; cost, $12,000 all; o and a, J Parkin. 


Ss McDonough st, 382 e Tompkins av, 3 
br dwells; cost, $30,000 all; o, J Fraser; a, 
not given, 


Siegel st, u s, 98.6 w Ewen st, 3 fr tens; 
cost, about $14,000 all; 0, Jules Jollon; a, F 
J Berlenbach, Jr; b, not selected. 


N 8th st, n s, t50 w Havemeyer st, 3 fr 
(br filled) tens; cost, $20,000 all; o, E Hol- 
liday, on premises; a, Henry Vollweiler; b. 
not selected. 

300-02 Jefferson av, 2 br dwells; cost, $10, - 
ooo each; o, Arthur G Stone; a, G A Schell- 
inger; b, AG Stone. 


264 Penn st, br dwell; cost, $7,000; o and 


b, G Lehrian’s Sons; a, Th Engelhardt. 


Vernon av, s s, 100 w Throop av, br dwell; 
cost, $8,000; 0, A Schauf; a, Frank Holm- 
berg; b, not selected. 


MISCELLANEOUS. 


BOSTON, MASS.—Townsend st, near Hum- 
boldt av, fr dwell; cost, $15,000; o, A W 
Crossley; b, G W Murray & Co. 


1s8 and 160 Columbia st, 2 fr dwells; 
cost, $12,000; 0, A G Pray et al; a and b, 
John Bass. 

Rear 13 Prospect st, 2 fr dwells; cost, 
$9,000; o and b, William Sullivan; a, C A 
Halstrom. 

Bower st, near D st, 3 fr dwells; cast, 
$13,000; 0, a and b, Thomas Howard. 


22 and 24 Bower st, 2 fr dwells; cost, 
$10,000, o and b, Henry J Wright: a, AS 
Drisko. 

Florence st, near Hawthorn st: fr addi- 
tions; cost, $8,000; 0, City of Boston; a; 
City Architect; b, Hersey Bros. 

Ashmont st, near Ocean st, 2 fr dwells; 
cost, $8,000; o, Chas N Mellen; a and b 
H H De Lorie. 


CAIRO, ILL.—J S Jenkins, architect and su- 
perintendent, will make plans for brick store 
building to cost about $10,000, for Harry 
‘W Schuh, druggist. He will also make 
plans for a residence to cost $5,000 adjoin- 
ing, to be heated by hot water and have all 
the latest sanitary improvements. 


JS Jenkins, the Cairo architect, has 
completed plans for remodeling the resi- 
dence of 'E E Ellis, proprietor of the Daily 
Lelegram. 


i] 
. 


The same architect will also very. proba- 


bly make plans for a school-house at Bard- 
well, Ky. 


CHARLESTON, S. C.—Cor King and Cal- 
houn sts, 3-story, br and galvanized iron; 
cost, $40,000; v, Mr Marks; a, plans drawn 
in New York; b, T D Murphy. 


CHICAGO, ILL.—Michigan av and Park pl, 
hotel; a, Burnham & Root. 


237-39 N State st, brstore and flats: 
cost, $55,000; o, Louis Biegler; a, Jud H 
Huber; b, W Walk. 

283-91 ‘W Congress st, br bakery and 
stable; cost, $17,000; 0, Moody & Walter: 
a Thal & Lang; b, Geo Lehman & Sons 

oO. 

783 Maplewood av, fr church; cost, $10,- 
000; 0, Maplewood Avenue M E Church. 

Belmont pl, near lake shore, br and stone 
dwell; cost, $12,000; o, Ed E Gray; a, 
Maber & Corwin. 
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CHICAGO, ILL.—531 W Monroe st, 3-story 
parsonage; o, Third Unitarian Church; a, 
WA Amold. 


Rush st, 4-story stone barn in rear; cost, 
$12,000; 0, R EI McCormick; a, C J War- 
ren. 

Cor Oshkosh st and Center av, br school 
house of St Vincent’s Church; cost, $40,- 
oor; o, RC Archbishop of Chicago; a, A 
Druiding. 

Berkley av, near 44th st, fr dwells; cost, 
$50,000; a, M L Swift. 

Hyde Park av, fr dwell; cost, $10,000; 0, 
David Quigg; a, M L Beers. 

Drexel boul, cor 47th st, stone dwell; 
cost, $50,000, o, Albert Wisner; a, L G 
Hallberg. 

Drexel boul, rear of same, stone barn; 
cost, $4,000; o and a, same as above. 


Morgan and 57th, br cottages; cost, $10, - 
ooo; o, E L Kendall. 

Harbor and g2d, planing mill; cost, $14,- 
ooo; o, A R Beck; a, 1 Deithalen; b, Jno 
Lauretzen. 

Calumet River and sth, casting house, 
boiler house, etc; cost, $100,000; 0, Iro- 
quois Furnace Co. 


4413 Drexel boul, br dwell; cost, $20,000, 
o, Mrs L Day; a, H H Evans: b, A 
Meagner. 


748-56 W Chicago av, 4-story stores and 
flats; cost, $35,000; o, F J Dewes; a, Bet- 
tinghofer & Herman; b, Earnshaw & Son. 

174-76 S State, br addn; cost, $10,000; 
o, Victor Faldenar. 

108 Wells, br store and flats; cost, $9.- 
ovo; o, Wm Stark; a, Koster; b, Kramer. 

428 N Robey, br flats; cost, $8,000; 0, 
Chas Kraatz; a, H Kley; b. H Riefer. 


379 Yshland av, br dwell; cost, $12,000; 
' 0, C K Offield; a, Jno Warner; b, A 
‘Bewolt. 

156 Center, br store and flats; cost, $12, - 
000; o, Pat O’Connell; a, A Warner; b, C 
J Westphal. 

.698-700 N Hoyne, br dwell and barn; 
cost, $14,000; uo, A Borgmier; a, Hy K ley; 
b, H Hesse. 

3610-16 Ellis av, br dwell; cost, $10,000; 
o, Mary A Walker; a, Palton & Fisher; b, 
J Boydell & Son. 

3464 Halsted, br store and flats, cost, 
$9,000; o, Richd Healey; a, L H Heinz; b, 
M McCarthy. 

294-96 Center av, br flats; cost, $10,000; 
o and b, C E Carson; a, W G Barfield. 

2934 Michigan av, br dwell; cost,.$33,- 
000; o, Emma B Corneau; a, L B Dixon; 
b, E Sturtevant. 

2911-49 Butler, 13 br flats; cost, $25,000; 
.O, Turner & Bond. 

2914 Butler, br flats; cost, $12,000; 0, 
same as above. 

815 W Madison, br store and flats; cost, 
$15,000; o, B Murciel; a, W T Lesher. 

3401 Michigan av, br dwell: cost, $50,- 
000; 0, Horace G Chase; a, Edbrooke & 
Burnham; b, Jos Sherwin. 

109 Hammond, br dwell; cost, $8,000; 0, 
F HH Prince; a, Holabud & Roche; b, A 
Meagher. 

303 W Indiana, br addn, cost, $8,000; 
o, L Nelson; a, Jno T Long; b, A Nelson 
& Son. 

225-27 W Erie, br flats; cost, $18,000; 0, 
Halvor Hanson; a, Lutken & Thieslen. 

191 Townsend, br flats; cost, $18,000; 
o, Walfred T Ekland; a, Jno Otto; b, Jno 
Mountaio. 

Chalmers pl nr Halsted; br dwell; cost, 
$30,000; 0, McCormick Presbyterian Theo- 
logical Seminary; a, A M F Colton. 

Cor Michigan av and 2tst, 10-story hotel; 
cost, perhaps, $1,000,000; 0, N K Fair- 
banks. 


Cor Michigan av and Van Buren, apart- 
ment house revamped from the Beaurivage 
flats; o, L G McCormick. 

Irving Park boul, stone church; cost, 
some $60,000; 0, Presbyterian Church. 

Irving Park av, stone club house; cost, 
some $200,000; 0, Club. 

181 bidgs costing less than $7,000 each. 


DUNMORE, PA.—A $28,000 school build- 
ing will be erected here. Address J A 
Duckworth, as above. 


BUILDING INTELLIGENCE. 


DENVER, COL.—Broadway, bet 17th and 
18th, interior finish in theater; cost, §90,- 
ooo; o, W H Bush; a, L M Wood. 

Ashland av bet Mary and Burt, br block; 
cost, $30,000; o, Wheeler & Brown; b, as 
above. ‘ 


Penn av bet 18th and roth,d’ble br dwell; 
cost, $7,000; 0, I F O’Brien; a, Jas Mur- 
dock. . 

Cor 23d and Logan avs, s and br church; 
cost, $40,000; 0, Swedish church; a, Bar- 
ressen Bros. 

Penn. av bet 7th and 8th avs, br terrace; 
cost, $36,000; 0, Sam McClair; a, Huddart 
& Jocobsin. 


Jogan av bet roth and 11th, stone dwell; 
cost, $30,000; 0, AC Dake; a, Varian & 
Sterner. 

Grant av cor 18th, stone dwell; cost, 
$30,000; o, S L Holzman; a, as above. 


Penn. av bet 14th and 1sth, stone terrace; 
cost, $70,000; o, C H Smith; a, as above. 

15th cor Chestnut; br factory; cost, $8, - 
000; o, John Winch; a, W G Riddock. 

Franklin bet 38th and 39th, br terrace; 
cost, $7,600; o and a, Wm Noltie. 


Gray bet Beagle and Fay, br dwell; 
oar 7,000; 0, J C Marshall; a,W S Camp- 
bell. 


Montclair, br dwell; cost, $10,000; 0, 
Mrs Pells; a, Varian & Sterner. 


DETROIT, MICH.—N ecor 2d av and 
Ledyard st, s church; cost, $25,000; 0, 
Central Church of Christ; a, Malcomson & 
Higginbotham; b, not let. 


Secor Randolph and Larned sts, 6~ 
story br hotel; cost, $25,000; 0, Capt S B 
Grummond; a and b, same as above. 

S wcor St Aubin av and Canfield av, 3- 
story br parochial res; cost, $8.000; 0, St 
Albertus R C Society; a, Peter Dederichs, 
Jr; b, not let. 

N w Buchanan st and Wesson av, br 
church and rectory; cost, $19.000; 0, St 
Francis R C Society; a, H Engelbert; b, 
not let. 

187 Elizabeth st East, 3-story br asylum, 
cost, $12,000; 0, House of Providence; a, 
G W Lloyd; b, A Chapoton, Jr. 

492-98 Baker st, block 4 2-story br stores; 
cost, $16,000; o, J F Weber & Co, a and b, 
same as above. 


GENEVA, ILL.—3-story br and st court 
house and jail; cost, $50,000; 0, Kane 
County; a, F E Edbrooke & Co, Denver, 
Col; b, not let. 


GRAND RAPIDS, MICH.—College av, nr 
Cherry, fire br, s and fr res; cost, $25,000; 
o, Mrs W S Hull, a, Mason & Rice, of 
Detroit; b, Campball & McNabb. 


HOLYOKE, MASS.—Main st, 5-story 16 
ten br block; cost, $36,000; o, A E Crosby; 
b, T St Martin & Son. 


MERIDEN, CONN.—Center st, br factory 
bidg; cost, $7,700; 0, Ihe E Miller Co; a 
M Jones; b, not let. 


MARSEILLES, ILL.—Two school build- 
ings will be erected here at a cost of $20, - 
ooo. Address A Smith, architect, as above. 


MILWAUKEE, WIS.—Ogden & Astor sts, 
dwell; cost, $7,000; 0, Ed Barber; a, Ferry 
& Clos; b, M Neff. 

Lake av and Wyoming st, dwell; cost, 
$7,000; 0, Albert Cunningham; a, James 
Douglas; b, T Prepenhager. 

Mitchell st and 4th av, school-house: cost, 
$8,666; o, St Anthony Cong’n; a, H Mess- 
mer; b, Bentley & Strachota. 

Greenfield av, convent; cost, $21,000; 0, 
St. Vincent Society; a, E J Mit & Co; b, 
Il Schlingsted, 


MINNEAPOLIS, MINN.—Long & Keeys, 
architects, are making plans for an immense 
warehouse for storage purposes, to cost, it 
is said, $500,000. The parties interested 
are located 1n Chicago. 

The recently burned Security warehouse 
will be rebuilt, at a cost of $50,000. 


The permit for the new Y MC A bidg 
has been issued. The cost is $137,000. It 
will be of brick and stone, 5 stories high. 


MADISON, WIS.—Alterations in the Brown 
block on S Pickney st, to cost $15,000, have 
been planned by Conover & Porter. 
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PROVIDENCE, R. I.—Stinson av, fr dwell; 
o, R A Robertson, Jr; a, W E Chamber- 
lain. 

Westminster st, br ands banking bldg; 
cost, $100,000; 0, R 1 Hospital Trust Co; 
a, R W Gilson; b, Darling Bros. 

Alumni av, fr dwell; cost, 8,000; 0, 
Thomas Chase; b, H W Goff. — 


PORTLAND, ORE.—Van Brunt & Howe, 
of Kansas City, have drawn plans for a 
union depot to be built at this place by the 
Northern Pacific Terminal Co. It will cost 
$1,000, 000. 


ST. PAUL, MINN.—Lee st, near Warsaw 
st, 2-story fr dwell; cost, $7,000; 0, John 
Bergstrom. 

E Congress st, near Ada st, 2-story br 
dwell; cost, $25,000; 0, Peter Rothauser. 

E 6th st, near Sibley, 2-story br store; 
cost, $8,000; o, L E Reed. 

Victoria st, near Goodrich st, 2-story br 
and stone block; cost, $60,000; 0, G H 
Schickler. 

Work will soon be commenced on the 
wing to the new City Hospital. It will 
cost $50,000. 

The Town and County Club will build 
a club house at the corner of Marshall av 
and Summit av boul, at acost of $22,000. 


ST. LOUIS, MO.—Pine st and Grand av, 
br hall; cost, $10,000; 0, Marquette Club; 
b, Bryan Brady. 


14th st and Sullivan av. br church; cost, 
$15,000; 0, Salem Reformed Church; b. E 
Wind & Co. 


Lafayette and Ohio avs, br store and 
dwell: cost, $9,600; 0, W F Gebhardt; b, 
Chas Busch. 


S w cor gth and Angebrodt sts, br stable; 
cost, $7,000; 0, H Gerke; b, Wm Kerk- 
sick. 

15th and Locust sts, br store, cost, $23,- 
000; o, L C Nelson; b, Cook & Casey. 


DeKalb and Arsenal sts, br coopera ge; 
cost, $9,700; 0, Anheuser-Busch Brewing 
Association; b, Wm Reiwe & Son. 
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SAN ANTONIO, TEX.—Navarro st, office 
bldg; cost, $50,000; 0, Alamo Fire [osur- 
ance Co; a, J R Gordon; b, not let. 


SHEBOYGAN, MICH.—z2-story br veneered 
school-house; cost, $8,000; 0, Board of Ed- 
ucation; a, F W Hollister; b, A B Troup. 


WORCESTER, MASS. — Belmont st, fr 
church; cost, $7,000; o, Armenian Society; 
a, SC Earle; b, A E Bigelow. 


Wachusett st, fr house; cost, $7,000; 0, 
F E Williamson; a, Barker & Nourse; b, 
not let. 

Water st, br factory; cost, $20,000; 0, 
W H Hill; a, Fuller & Delano; b, A M 
Kelley. 

Tainter st, br factory; cost, $15,000; 0. S 
Forehand; a, E Boyden & Son; b, not let. 

S Worcester st, tr dwell; cost, $7,000; 
o, A Thomas; a, J B Woodworth; b, F H 
Holland. 


WALTHAM, MASS.—Prospect st, n Ww cor 
Highland st, 2-story br bus block; cost, 
$12,000; 0, C H Bill; a, Samuel Patch; b, 
not let. 

W s Moody st, nr Crescent, 3-story br 
block; plans not completed, but cellar com- 
menced; o, Handy & Lincoln; a,OC 
Shepherd; b, not let. 

Elm st, alterations on interior of theater; 
cost, $5,300; o, W D Bradstreet, manager, 
a, H W Hartwell. 


WILKES BARRE, PA.—S Franklin sts, 
br dwell; cost, $8.000; 0, Harry Stoddart; 
a, Kipp & Podmore; b, W H Pethica. 


S Franklin st, br dwell; cost, $7,500; 0, 
Wm Stoddart; a and b, as above. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the tollowing: 
Geneva, N. Y.; Harrisburg, Pa.; Little 
Rock, Ark.; Ogdensburg, N. Y.; Lancas- 
ter, Pa.: Columbus, O.; Reading, Pa.; 
Springfield, Mass.; Canton, O.; Baltimore, 
Md.; Pottsville, Pa.; Saginaw, Mich.; 
Fitchburg, Pa.; York, Pa.; Dayton, O.; 
Oil City, Pa.; Springfield, O.; Zanesville, 
O.; Findlay, O.; Topeka, Kan.; Akron, O. 
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Some Details of Water-Works Construction. 


By W. R. BILLINGS, Superintendent of Water-Works at Taunton, Mass. 
WITH ILLUSTRATIONS FROM SKETCHES BY THE AUTHOR. 


INTRODUCTORY NOTE. 


Some questions addressed to the Editor of The Engineering and Building 
Record and The Sanitary Engineer by persons in the employ of new water- 
works indicated that a short series of practical articles on the Details of Con- 
structing a Water-Works Plant would be of value; and, at the suggestion of 
the Editor, the preparation of these papers was undertaken for the columns of 


that journal. 


The task has been an easy and agreeable one, and now, ina 


more convenient form than is afforded by the columns of the paper, these notes 
of actual experience are offered to the water-works fraternity, with the belief 
that they may be of assistance to beginners and of some interest to all. 
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FIREPROOF CONSTRUCTION. 


Mr. EDWARD ATKINSON'S letter on the recent 
Western Union Building fire, at New York, ex- 
tracts from which are published elsewhere in 
this issue, furnishes decidedly instructive read- 
ing and deserves every architect’s attention. 
The points to which he refers as being frequently 
overlooked in the construction of what are 
called fireproof buildings are well taken, and 
illustrate, in a striking manner, the strange in- 
consistencies which every one interested in the 
subject must have noticed at some time or 
other. Where buildings are erected with the 
view to making them as nearly safe as possible 
from destruction by fire there is frequently no 
excuse for filling them with a mass of such 
highly combustible substances as is found in the 
shape of many decorative materials and articles 
of furniture. Experience has shown that 
whatever safety is secured by the main features 
of construction of such buildings can be com- 
pletely neutralized by their inflammable con- 
tents. 

A matter of special interest, to which Mr. 
Atkinson refers, is the profit to be derived from 
investigations of the cause and course of every 
considerable fire as conducted by.the Factory 
Mutual Insurance Companies. Experience, in 
this as in all other things, teaches valuable 
lessons, and such investigations, if conducted 
generally and conscientiously, would do much to 
advance the science of fireproof building. 


STORAGE BATTERY SYSTEMS FOR 
STREET CAR PROPULSION. 


CONSIDERING the lively underground electric 
wire agitation which has been going on in the 
City of New York for the last few years, the 
proposed electric street car systems in Brook- 
lyn, just across the river, cannot fail to attract 
attention. The overhead wire system is there 
proposed, and the three railroad companies 
contemplating it have their plans all made, and 
are only waiting for official consent to begin 
work, 

However m::ch the displacing of horses for 
street car propulsion is to be commended, it 
cannot be maintained that the system which will 
probably go into effect in Brooklyn is in any 
sense advisable or an improvement. The dan- 
gers of overhead electric wires, carrying high 
tension electric currents, which must, of neces- 
sity, be employed for street car work, have been 
demonstrated in striking and unfortunate ways 
on numerous occasions. Only a week or two 
ago two horses were instantly killed at Boston 
by coming in contact with a broken guard wire 
dangling from the overhead structure of an elec- 
tric car line. ‘fhe system there is essentially 
the same as that contemplated in Brooklyn. 
To avoid dangers such as this there is only one 
way which would prove practically successful, 
and that is to prohibit such overhead installa- 
tions. They are not entitled to a place in any 
community, least of all in a crowded one, and 
they have nothing to favorably commend them 
that cannot be claimed for some other means of 
propulsion, except possibly cheapness of con- 
struction, and consequently profitable working. 
In this, however, the public has no interest. 
The street car companies alone reap the bene- 
fits. 

What is wanted is an efficient and a safe sub- 
stitute for horse power, and this is not offered 


by the overhead electric system. Even cable 
traction is a much more desirable means of loco- 
motion though it, too, is not without objectiona- 
ble features. The whole solution of the street 
car problem, as we pointed out on a former oc- 
casion, is found in the practical application of a 
storage battery system. There is, of course, 
some consideration to be given to the matter of 
cost. This has always been figured so high as 
to be fatal to a successful storage battery enter- 
prise, and has almost invariably been brought 
up as the stumbling block supposed to lie in the ° 
way of its realization. The appended figures 
are, therefore, interesting, being represented as 
the results of calculation made some time ago 
for the Fourth Avenue street car line in New 
York, on which the Julien storage battery is 
used : 


Electric. Horse. Cable. 

Cost of cars............... I .54 81 
Cost of motive power....... I 1.45 1.06 
Construction of roadway.... I 53 2.09 
Depreciation and repairs. ... I 1.47 2.03 
Operating expenses....... I 3.38 1.71 
Ole) goed tucsawuchase 5 7.37 7.71 
AVGTAQC 25h sw Sink cede I 1.47 1.55 


We do not know just how closely these fig- 
ures correspond with those since found in every- 
day work. And it is, of course, not to be as- 
sumed that each of these items is of equal im- 
portance, or, in other words, that each represents 
20 per cent. of the total annual expense; but even 
if an appreciable percentage be added to the 
given cost of the electric traction, it is probable 
that there would still be a margin for profit 
as compared with horse and cable power. In 
any event, the entire absence of overhead and 
underground work in the storage battery system 
is an advantage of great importance. On the 
Fourth Avenue line in New York, the system 
has been in use for more than a year, and if 
success there be attained, as it seems to have 
been, there is no reason why it should fail on 
other lines. Judging from present indications 
the system is the only one which gives reasona- 
ble assurance of safety to life and property. 


VACUUM STEAM PUMPS. 


THE question of economy in the use of steam 
pumps involves several considerations, such as 
the particular kind of work to be done, the first 
cost of the pump, cost of running and main- 
tenance, the length of time for which the pump 
is to be used, and several others. It is not 
steam or coal consumption alone that is to be 
taken as the measure of economy of a pump, but 
the result of a careful comparison of the relative 
values of steam and of simplicity of construc- 
tion, and it thus frequently Lecomes an interest- 
ing problem to determine which of these two 
values is properly entitled to the greater share 
of attention. If we take the comparatively 
simple case of flooded excavations to be pumped 
dry, the choice of a pump to do the work is 
easily governed. A cheap pump, even though 
comparatively wasteful in the use of steam, will 
generally be selected and will successfully meet 
the requirements of the service. 
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It is natural that under these circumstances 
the different forms of pumps of the vacuum 
class, such as, for example, the pulsometer, the 
pulsator, the aqua-thruster, the Simplex pump, 
and others are coming into more prominence, 
though the recent advances made in the design 
and construction of such pumps may be held to 
partially account for their growing popularity. 
All these pumps have the obvious advantages 
of simplicity and low cost. Of course, as com- 
pared with some other forms of pumps, their 
figures for steam consumption are often, in fact, 
generally, pretty high. Still, the demand for 
simple pumping machinery, capable of handling 
large quantities of water will keep them in 
favor, and as, in the course of time, means will 
probably be found to make them more economi- 
cal without sacrificing their simplicity, better 
performances may be expected. 

It has been well suggested that a partial 
remedy for the great waste of steam in these 
pumps may be found in the adoption of a lining 
for their steam and water chambers, to consist 
of a metal having a comparatively low specific 
heat, as, for example, lead, or of some good non- 
conducting substance. Taking, say, lead as the 
lining material, the following figures, which we 
find in some miscellaneous data on the subject, 
show very strikingly what degree of saving may 
be effected by it. We will assume that the 
pumpchambers are alternately heated and cooled 
through a range of temperature of 200° Fahr., 
and also that sufficient time is allowed to elapse 
between each stroke or discharge for the whole 
of the metal to pass through this range of tem- 
perature. The specific heat of lead may be 
taken as 0.0314, that of water being 1, while 
that of iron is about 0.12. These figures repre- 
sent the respective losses caused by condensa- 
tion proper to lead and cast iron. For every 
314 pounds of steam condensed by the lead, 
1,200 pounds will be condensed by the tron, 
showing that by the use of the former instead of 
the latter metal about 74 per cent. of the steam 
wasted could be saved. ‘This is an important 
item, and it seems strange that builders of this 
type of pump do not appear to have recognized 
it as such and, so far as we are aware, have not 
yet taken it into account. In a great measure 
this prevailing disregard of economical consid- 
erations may be ascribed to the absence of re- 
liable test figures, and experimental investiga- 
tion of the performances of such pumps may, 
therefore, be appropriately urged. The infor- 
mation which it would yield might lead to 
changes in construction from which appreciable 
benefits could be realized. 


WORKING BURMESE OIL WELLS. 


Dr. NoETLING, of the Indian Geological Survey, in his 
report on the petroleum deposits of Burmah, gives an 
interesting description of the native method of digging 
the wells. As soon asa native has made up his mind 
where he is going to have a new well, the workmen, usu- 
ally four in number, begin to dig a square shaft, the sides 
of which measure between 4 feet and 4 feet 6 inches. 
Over this pit a cross beam, supported on stanchions at 
either side, is placed, in the center of which is a small 
wooden drum, or cylinder, which, witb its axis, is made 
of a single piece of wood, the latter runing on coarse fork- 
shaped supports. The leather rope used in hauling up 
the oil passes over the drum, and on it is fastened the 
workman who is going to be lowered down, as well as the 
common earthenware pot in which the oil is drawn up. 
If possible, the well is so placed that the men or women 
drawing the rope walk down an inclined plane along the 
slope of a hill. The tools employed in digging are quite 
primitive, and can only be used in soft strata. Timber is 
used to support the walls of the shaft, and the latter is 
lined with wood. This wooden wall has considerable 
strength, but it has to be carefully watched lest it should 
give way. 

The workmen are lowered in an ingenious way. The 
man sits on two slings formed of strong rope running be- 
tween his legs and knotted over his left shoulder. ‘lo 
prevent sliding, a thin rope runs down from the knot, 
across the breast, underneath the right shoulder to the 


back, where it is fastened to the rope forming the slings. 
A second rope for the same purpose is fastened round the 
hips. On account of the explosive gas filling the shaft 
no light can be taken down; the workman, therefore, ties 
up his eyes previously to descending, so as toenable him 
to see during the short time he is in the well, otherwise it 
would take him longer to accustom his eyes to the dark- 
ness than he is able to stay down, on account of the gas 
which renders breathing difficult. The data obtained by 
Dr. Noetling as to the time occupied in the ascent and 
descent, and the period during which the laborer can re- 
main below, show that not 25 per cent. of the total work- 
ing time is really spent in extracting the oil. ‘Two hun- 
dred and ninety seconds is the longest time any man, 
however strong. can remain below without becoming un- 
conscious, while in some he can only remain 60 seconds. 
With increasing depths the difficulties in obtaining the oil 
after the Burmese methods become insuperable. Hence 
the limit is 310 feet, and the workers object to more than 
250 feet. 

The drawing up of the oil is as primitive as everything 
else. The rope is fastened round the neck of the ball- 
shaped pot, and, being lowered, is allowed to fill by sink- 
ing inthe oil below. ‘The oil thus raised is poured into 
another pot of the same shape, but much larger, and 
twelve of these are packed on each country cart. 


ARCH WORK IN EARTHQUAKE COUNTRIES. 


IN a paper entitled ‘* Building in Earthquake Coun- 
tries,” read before the British Institution of Civil Engi- 
neers a short time ago, John Milne pointed out that while 
an ordinary arch is undoubtedly stable for vertically ap- 
plied forces, it is most unstable for horizontal stresses. 
Arch work has so often been the cause of ruin, when 
shaken by an earthquake, that in Italy and Manilla special 
rules have been drawn up respecting such structures. 


_ Thus in Manilla intersecting vaults are not allowed, and 


ordinary vaults are only permissible when strengthened in 
a particular manner by iron. In Liguria vaults can only 
be used in cellars, but even there the rise must be at least 
one-third of the span. The law of Norcia also only per- 
miis the use of arch work in cellars, and the thickness 
and method of construction is defined. In Ischia arch 
work with a rise of one-third of the span, and with a 
thickness of 0.25 meter (0.82 foot) at the crown, may be 
used, but only in cellars. 

Speaking generally, the use of arch work above ground 
has been prohibited, and if it has existed after an earth- 
quake, all governments who have paid attention to build- 
ing have ordered its removal. Underground its use is 
permitted, provided the arches are not too flat. ‘his, 
however, Only indicates that the motion beneath the sur- 
face is too small to destroy even a bad form of structure, 
and therefore such a form, if it be underground, is al- 
allowable. 

There are instances where arch work in T6ki6 has been 
cracked by exceedingly slight earthquakes. If, for archi- 
tectural reasons, it is a necessity that arches should ex- 
ist, they should not be too flat; they should have a speci- 
fied thickness, be protected by an iron or a wooden 
beam, and curve into the abutments. The Ligurian 
regulations provide that above windows there shall be two 
iron bars. 


On July 26, Judge Blodgett of the Circuit Court of the 
United States for the Northern District of Illinois, gave 
judgment in favor of the American Road Machine Com- 
pany, of Kennett Square, Pa., inthe suit brought August 
16, 1888, against Goulds & Austin, now F.C. Austin 
Manufacturing Company, for patent infringement. 


ACCORDING to the latest accounts concerning the Cin- 
cinnati, O., water-works, the situation is now much 
brighter than fora month past. Nothing in the way of 
permanent improvement, however, will be available for 
about two years, so it is stated. The present temporary 
arrangement works in a reasonably satisfactory manner. 
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UNEQUAL TEMPERATURE OF WATER INA 
BOILER. 


HENRY LEE, in his recent presidential address before 
the Manchester(England) Steam Users’ Association, said: 


‘It is very generally known that in getting up steam 
in a boiler the temperature at the top of the water is very 
much higher than at the bottom, and it was thought that 
it would be of interest to take a series of observations 
from various boilers in work to ascertain what the differ- 
ence in temperature amounted to, and what was the effect 
of conical water pipes or cross water pipes in promoting 
circulation and reducing this inequality of temperature. 

‘‘For this purpose a series of observations was taken 
at the mills of Messrs. Richard Ilaworth & Co., Saltord, 
and Messrs. Sir Elkanah Armitage & Sons, limited, Pen- 
dleton, as well as at the works of Messrs. Beyer, Peacock 
& Co., limited, Gorton, each of whom kindly placed one 
or more of their boilers at the disposal of the Association 
for the purpose of the experiments. The report thereon 
has been drawn up. 

** Under these circumstances I will not anticipate the 
report furtber than to make the following brief extracts : 

** * When the water at the bottom of the boiler was at a 
temperature of 212 degrees only, the steam at the top of 
the boiler had risen in three cases to above 70 pounds press- 
ure, and in two cases to above 80 pounds, while in one 
case aS great a difference in temperature was observed as 
236 degrees.’ The report goes on to show that * the 
inequality between the temperature of the water at the tep 
and at the bottom when getting up steam is practically the 
same whether in a Lancansbire boiler with four cross 
water pipes in each flue tube, or in a Iancashire boiler 
without any cross water pipes at all, or in a Galloway 
boiler with 33 conical water pipes and two pockets, or 
with 30 conical water pipes and two pockets.’ From 
this the conclusion is drawo ‘that neither conical water 
pipes nor cross water pipes are as efficient in promoting 
the circulation of the water throughout the boiler as the 
public has generally supposed.’ ” — 


OBITUARY. 


WILLIAM H. ADAMS, who many years ago was one of - 


the foremost contractors in New York, and who afterward 
went to Washington, D. C., died in Elizabeth on the 4th 
inst., aged 58 years. Mr. Adams contracted malaria in 
Washington, and his health failing he came back to 
Elizabeth. 


ALEXANDER CAMERON, a prominent architect for tbe 
past 30 years, of St. Louis, Mo., died after a brief illness, 
August 3. He was born in Halifax, Nova Scotia, in 
1829, and began the practice of his profession at the age 
of 2z. From 1849 until 1859, he lived in Rhode Island, 
and became a resident of St. Louis the following year. 
Among the most important buildings constructed by him 
was the St. Louis U. S. Custom House. 


PERSONAL. 


S. C. MACKAYE, Superintendent of Repairs of Water- 
Works in Rochester, N. Y., has been succeeded by 
Daniel O'Neil. 


Louis GRANER has been reappointed City Engineer of 
Belleville, Ill,, having already served the same city 17 
years in this capacity. 

OTto WILHELM, architect, of St. Louis, Mo., leaves 
this week for Monterey, Mexico, to arrange for building 
a $160,000 stone brewery there for Jacob Schneider, of 
the same city, who accompanies him. 


GeorGE R. Burnett, C. E., was recently elected 
President of the Board of Public Improvements, St. 
Louis, Mo., Colonel Henry Flad, C. E., the former Presi- 
dent, having been appointed a member of the Mississippi 
River Commission. 


J. NELSON TuBBs, for many years Chief Engineer of 
the Rochester, N. Y., Water-Works, has resigned that 
position, and George W. Rafter, Assistant Engineer in 
charge of additional water supply, has been made Acting 
Chief Engineer. 

THE consulting engineers, F. P. Stearns, of Boston, 
and Samuel M. Gray, of Providence, have made their re- 
port on the plans for the proposed sewerage system for 
Orange. They approve in the main the plans prepared 
by Carroll Ph. Bassett, the Engineer for Orange, but 
make many recommendations which will largely add to 
the cost of the wogk. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


HOUSE AT SWAMPSCOTT, MASS. 
ARTHUR LITTLE, ARCHITECT, BOSTON. 


HOUSE AT ORANGE, N. J. 
E. T. HAPGOOD, ARCHITECT. 
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ENGINEERING SOCIETIES. 


F,. W. CApPELEN, Secretary and Treasurer of the En- 
gineers’ Club of Minneapolis, Minn., writes, under date 
of July 30, that the old society of Civil Engineers of 
Minneapolis was disbanded and reorganized May 7, 
under the above name, with twenty-two charter members. 
Through the kindness of the Board on Public Library, 
the club has permission to hold its meetings in the public 
library. The Librarian of the public library, Mr. Put- 
man, has offered to subscribe for any technical periodical 
the club may desire, both American and foreign, and will 
also buy any desirable works on engineering topics the 
club or individual members may ask tor, and put them on 
file for general use in the library. 

The club has had two well attended meetings under the 
new management. Papers were read on *‘ Ventilation of 
Public School Buildings ” and ‘‘ Efflorescence on Brick.” 
The club will make some experiments in regard to the two 
above mentioned subjects, and hopes to be able to publish 
these papers in an interesting and complete form this fall. 
At present everything points to a bright active future. 

The present officers of the club are: Wm. A. Pike, 


MTUELTY 


rip 
+ grees 


S569 TUN UM 


President ; Wm. de la Barre, Vice-President; F. W. 
Cappelen, Secretary and Treasurer; W. W. Redfield, 
Librarian; Andrew Rinker, member Board of Managers 
of Association of Engineering Societies. 


SECRETARY Bocart, of the American Society of Civil 
Engineers, ann ounces the following meetings, papers and 
discussions: Meeting of September 3.—Paper on ‘' Notes 
on a Mountain Slide,” by William G. Curtis, M. Am. 
Soc. C. E. Meeting of September 17.—Discussion on 
paper by W. Barclay Parsons, M. Am. Soc. C. E., on 
‘* Railways in Mexico.” by Max E. Schmidt, M. Am. Soc. 
C.E. Discussion on Paper by F. W. Watkins, M. Am. Soc. 
C. E., on ‘‘ Tunnel Surveying on Division No. 6, New 
Croton Aqueduct,” by O. F. Nichols, M. Am. Soc. C. E. 


SECRETARY [IluTTon, of the American Society of 
Mechanical Engineers, has issued a circular, specially in- 
tended for the newly elected members, inviting them to 
make use of the house and professional library of the society 
at 12 West Thirty-first Street, New York. The library 
was inaugurated at the beginning of the Society’s exist- 
ence by a system of exchange of its transactions with the 
leading journals and with sister societies at home and 
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abroad. Sets of such society transactions and files of the 
journals, both current and former issues, will be found on 
its shelves. In addition to this department of the library, 
in 1884 a fund was started and is still maintained for the 
formation of a reference library of engineering. This fund 
has been judiciously expended for the purchase of stand- 
ard and recent works, and this department is regularly 
added to.both by purchase and by gift from interested 
members and others. 

The society’s house, beside a home for its growing 
library, is intended also to be a professional center for the 
use of its members while in New York. Private rooms 
can be put at the service of members for conferences, and 
drawing-room facilities can be provided if any one should 
want to use them for a short time. 


LETTER FROM ENGLAND. 
(Regular Correspondence.) 
LONDON, July 25, r8go. 
THE Plumbers’ Company is to be congratulated on the 
evidence that it is beginning to feel its footing. The 
long disuse of its powers and influence had resulted in 
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the said influence becoming an unknown quantity ; it was 
a matter of congratulation, therefore, in 1886 when they, 
under pressure of certain leading plumbers throughout 
the kingdom, inaugurated the system of registration. It 
has previously been urged in the columns of THE EN- 
GINEERING AND BUILDING RECORD that, inasmuch as 
this registration is optional, there is no power to prevent 
an unregistered plumber calling himself a registered 
plumber, and that there is no punishment for scandalous 
and ‘*botch’”’ plumbing. It is necessary and, indeed, 
incumbent upon the Plumbers’ Company to get legisla- 
tion enabling them to prevent uncertificated men from 
calling themselves registered plumbers, and, further, and 
more particularly, to mete out punishment for scandalous 
and dangerous work. At a public meeting held in the 
Town Hall, Kensington, on July 23, when the Hon. and 
Rev. Car Glyn, the Vicar of the Parish of Kensington, 
presided, there were present, among others, the Marquis 
of Lorne, Mr. W. H. Bisbop, Master of the Plumbers’ 
Company, Sir Algernon Borthwick, Dr. Farquharson, M. 
P., Mr. Leng, M. P., and Capt. James, Chairman of the 
Sanitary Committee of the London County Council. It 
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was moved by Mr. Bishop that the report of the Court of 
Plumbers should be adopted. ‘lhis report stated that the 
Court had been urged to apply for statutory powers to 
consolidate and enforce the registration system, and to 
obtain the necessary power for punishing in the case of 
defective work on the part of registered plumbers; 
further, to render it penal for people falsely to represent 
themselves as sanitary plumbers. Sir Algernon Bortb- 
wick seconded the adoption, stating as a matter of per- 
sonal knowledge that the Local Government Board were 
most willing to promote anything for the furtherance of 
the objects of the Plumbers’ Company. The Marquis of 
Lorne supported the motion, holding that the Company 
was justifiably putting forward a very drastic programme. 
The Plumbers’ Company has gone so far that it will be a 
great pity if it will not be able to get the compulsory 
powers of registration and punishment for bad work. 
which alone will safe-guard it in its endeavors to do 
justice to the public. 

The fact that a hopper dredger, ‘‘ ‘The Manchester,” 
constructed by Messrs. Simons & Co., of Renfrew, has 
just been launched for service on the Manchester Ship 
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Canal is indicative of the progress and near completion of 
the work. The special duty called for bas caused Messrs. 
Simons to introduce new features into the vessel. The 
stern is forked allowing the ladder to work between to 
enable the vessel to be handled with greater facility. She 
is steered by three large rudders, one of which is situated 
at the bow. The buckets will dredge out 850 tons in one 
hour, and provision is made for dredging at a depth of 35 
feet. The propelling power is given by four screws, 
situated, two each, at the bow and the stern. 

Trouble of subsidence of the ground in the salt district 
is again in evidence, and inasmuch as there is now a salt 
union and a consolidation of the various interests in that 
industry, it would seem to simplify the matter of legisla- 
tion. Appeal has been made to the Local Government 
Board for the appointment of a Royal Commission to go 
into the question of this subsidence, but the President has 
written, pointing out that a Royal Commission could be 
of very little service in the matter, the principal method 
of dealing with the question being by legislation. 

The question of the purification of the Irwell, of 
course, presented itself when the Manchester Ship Canal 
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was designed, that stream being one of the chief tribu- 
taries absorbed into the canal. With this view the drain- 
age of Pendleton, a suburb of Manchester, which was 
formerly discharged in its crude state into the river, has 
been reconstructed, the engineers in the first instance 
being Mr. Vawser, and at his death Mr. T.S. McCalhun, 
A.M.1.C.E. The sewage is precipitated in four tanks 
under the International Water & Sewage Purification 
Company’s system. The sludge is then treated by filter- 
beds and the effluent passed into the Irwell. 


FIREPROOF CONSTRUCTION. 


REFERRING tothe recent Western Union building fire 
at New York, Edward Atkinson, President of the Boston 
Manufacturers’ Mutual Fire Insurance Company, ad- 
dressed an interesting letter on fireproof construction to 
the New York Evening Post. From this we extract the 


following : 

The points which are customarily overlooked or not 
considered in the construction and occupancy of what are 
called fireproof buildings are : 

First.—The liability to the very rapid destruction even 
of incombustible materials when subjected to the heat of 
a fire which is consuming the combustible contents. 

Second.—It is very commonly assumed that because 
most of the materials which are used in the construction 

- of the building are incombustible, it may be entirely safe 
to make use of combustible material in the finish of the 
building itself, and to face the wall with moldings, dados, 
etc., generally varnished woodwork from which a great 
deal of heat may be suddenly generated, varnish being 
especially hazardous. 

Third.—It seems never to occur to owners or occupants 
that private fire apparatus cannot be effectively made use 
of without a thoroughly organized fire department or under 
the direction of well drilled men. 

The most complete destruction about which I have ever 
known, either from personal observation or hearsay, has 
occurred in buildings made of brick, stone and iron, where 
the iron has been exposed to the heat generated by the 
combustion of the contents. 

In respect to many buildings of otherwise excellent con- 
struction, the whole expenditure intended to promote 
safety has been lost by finishing around the windows and 
doorways with varnished woodwork ; by placing varnished 
wooden dadoes or sheathing against solid walls; by not 
giving proper attention to cutting off the passage of fire 
from floor to floor, and by filling the rooms with combus- 
tible furniture sufficient when ignited to cause such ex- 
pansion, torsion or flexure as to tear the building to pieces 
without burning it. 

With respect to private fire apparatus there is little if 
any which is of use unless it be self operating, excepting 
in factories or other premises where there is a trained 
private fire department, drilled in the use of it. 

Fiom what I have learned of the conditions of the 
Western Union Building, it would appear that the shell of 
the building had been well devised for safety, but that a 
great deal of wood had been used in the finish where it 
was entirely out of place, and that the greater part of the 
furniture had been of a combustible sort, where it would 
have been far better and safer had it been of incombustible 
material. 

The accounts of the fire speak of the spread upon the 
‘* switchboards,” and from ‘‘table to table” on whieh 
instruments had been placed. The difficulty of choosing 
incombustible material on account of electric conductivity 
is admitted, yet there are very many materials which are 
perfectly suitable for such service that are not combusti- 
ble or ignitable. 

The private bose within the building is said to have been 
rotten, as it usually is when not under the care of the 
private fire department well trained in its use. The pass- 
age of fire from floor to floor was wholly unobstructed; a 
useless exposure in such a building in which the only open 
way should have been the elevator shaft. There were no 
roof hydrants or other appliances by which the building 
could have been flooded from above, and finally, there 
were no automatic sprinklers. There are some admitted 
difficulties in placing automatic sprinklers for the protec- 
tion of buildings to which high tension electric currents 
are admitted, Jest the water itself should make cross arcs 
on which the high-tension current of electricity might be 
spread. On this point we have as yet no experience, as 
all the electric apparatus in our risks has been so carefully 
put up and is so constantly guarded that we have never 
met aloss from an electric current, except those which 
are generated in the clouds during thunder storms. There 
were no high-tension currents in this service in the 
Western Unjon Building. if I am rightly informed; there- 
fore an equipment with automatic sprinklers in the elec- 
tric department would doubtless have saved the entire 
loss. 

One of the most useful functions of the officers of the 
Factory Mutual Insurance Companies is to investigate 
the cause and course of every considerable fire which 
comes under their notice, even if they have no policy out 
upon the risk, and then to review their own risks in order 
to see where the same danger may exist which has caused 
the fire under consideration, and to take measures to avoid 
that danger or to guard against it. 

I can hardly imagine a method which would be likely 
to save as much property from destruction as a combina- 


tion of property owners in the city of New York, who 
should select and employ the most competent person or 
persons whom they could find, at whatever price might be 
required to secure competent services, to keep their build- 
ings under constant inspection, to study every fire, and to 
advise owners how to adopt suitable safeguards on the 
basis of experience. Such private inspectors should have 
no interest in any insurance company or in any of the 

roperty under their supervision. If a few owners would 
combine and hire one such competent man for a single 
year I think they would be astonished and shocked at the 
dangers which they now tolerate from mere ignorance of 
the hazard which can yet be guarded against at very small 
expense. Sometimes the danger is due to indifference 
rather than to ignorance. 


Ir is thought likely that a serious brick famine will re- 
sult in New York and Brooklyn from the boycott of the 
brick manufactured by O’Brien & Vaughey, King & 
Lynch, Avery & Mackay and Silas Travers, the four firms 
at Verplanck’s Point, by the boards of walking delegates 
of New York and Brooklyn, and the resolution of the 
Brick Manufacturers’ Association of New York and New 
Jersey, not to continue shipping bricks to these cities un- 
til the boycott is raised on the products of these four 
firms, who are members of the Manufacturers’ Associa- 
tion. The Building Material Exchange has appointed a 
committee to try to secure a settlement of the trouble. 


EXPERIMENTS by Prof. J. E. Denton, of Stevens In- 
stitute, Hoboken, N. J., have shown that when a steam 
jet is discharging freely into air from a nozzle, if a gap is 
observable between the visible cloud and the nozzle, then 
the steam is practically dry, and may also be considered 
practically dry even it the vapor is very faintly visible; 
but immediately it becomes distinctly white the water 
present has risen to from x to 2 per cent. These facts 
are most valuable. 


THE longest tunnel in connection with the Manchester, 
England, water-works scheme—the Raise Tunnel—which 
extends from near Townhead, Grasmere, to the straining 
well at ‘hirlmere, and is 5,225 yards long, bas been 


completed, so far as the boring is concerned. The tun-’ 


nel has been in course of construction nearly four years. 


THE largest barometer yet made has been put in work- 
ing order in the Saint Jacques Tower in Paris. It is 
12.65 meters high. 


THE WHEELING BRIDGE APPROACH 
VIADUCT. 


FIGURE 1 is a general cross-section diagram of the 
approach trestle viaduct of the new double track railroad 
bridge over the Ohio River at Wheeling, W. Va. 

Figure 2 shows details of the connections at A B and 
C, Fig. 1, and Fig. 3 shows them at D and E. The 
special features of construction were designed to meet the 
requirements imposed by a 13-degree curve in the track, 
and the necessity of preserving clear headway for street 
trafic under the lowest transverse struts. © 

The viaduct is proportioned for a load of two 140-ton 
consolidation engines on each track, which is assumed to 
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create a centrifugal force at 2 per cent. per degree of 
curvature. The tension members and pins are steel, the 
rest of the structure is iron. 

Job Abbott, of New York City, is the Chief Engineer 
of the bridge, which is being built by the Edge Moor 
Bridge Company, of Wilmington, Del. 
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THE VICTORIA, B. C., SEWERAGE SYSTEM. 


Mr. RUDOLPH HERING, in his recently submitted re- 
port on the most desirable system of sewerage for the city of 
Victoria, B. C., reviews the several plans which have been 
handed in for the work, and makes some valuable sug- 
gestions. 

As to the disposal of the sewage, he points out that the 
first question to be considered is the way in whicb the 
sewage can be rendered harmless, after having been re- 
moved from the city. In the present instance, there is 
but one way practicable—viz.: A discharge into the Straits, 
where dilution in the large bodies of water will cause the 
sewage to disappear. 

The many instances of sewage disposal have given an 
approximate measure of the least dilution which is found 
to be acceptable. For instance, in a running stream of 
fresh water in temperate climates, we try to have a flow of 
from 150 to 250 cubic feet of water per minute for every 
1,000 inhabitants. If the water is cold and exposed to 
abundant aeration a smaller quantity will suffice. In salt 
water, on the other hand, a much greater dilution is neces- 
sary, mainly because the sewage water is much lighter, 
tending to spread out over the surface, and also because 
oxidation is less rapid, 

When discharging sewage into any water except a run- 
ning stream it is desirable to screen it before reaching the 
outlet. The large particles of floating matter are thus 
prevented from stranding at the shores by the action of 
the wind and waves. The quantity of matter retained by 
the screen will amount to perhaps a bucket full per day, 
but even this small quantity, in stranding and accumula- 
ting along the shores, might become objectionable. It can 
be disposed of with the garbage. In order to obtain the 
greatest possible dispersion of the sewage through the 
water the outlet should also be as deep below the surface 
as practicable. 

Holding the above points in view, there are two locali- 
ties where the sewage of Victoria can be safely discharged 
for some time. One is Clover Point, and the other Emily 
Island in Oak Bay. Soundings taken off Clover Point 
about 200 or 300 feet from shore, show a depth of water 
from 8 to 10 fathoms, There is a good current at this 
point during both tides, assuring sufficient dispersion of 
the sewage and rendering the quantity which can be 
economically delivered to it entirely unobjectionable. Mr. 
Hering, therefore, considers Clover Point as the proper 
outfall for the territory now requiring sewerage. To as- 
certain the actual degree of dispersion at flood and ebb 
tides, he recommends dumping several barrels of saw- 
dust, previously well soaked in water, near the proposed 
point, and as far below the surface as practicable. It will 
be found to scatter over a large area; but, unlike saw- 
dust, most of the suspended particles of sewage, when 
scattered in clear water will be consumed by fish and 
other aquatic animals. Discharging sewage merely into 
deep water does not guarantee against a nuisance, be- 
cause, if the water is comparatively still, the sewage will 
rise and gradually permeate the entire body. 

The next point to consider is the elevation at which the 
sewage can be discharged at Clover Point As it is not 
advantageous to allow back water in the sewers on ac- 
count of deposits occurring at such times, and as no better 
discharge is secured by having the sewer below water, the 
available data led Mr. Hering to conclude that there 
should be a free discharge of sewage at the level of mean 
high water. The water rarely rises much above this 
height, and when it does, stays there but a few hours. 
Assuming that the outfall sewer at ordinary times will run 
one foot deep, the invert, or bottom of the sewer, can 
therefore be safely placed at one foot below mean high 
water, ‘Ihe sewage may be carried from the shore into 
deep water by a steel pipe, well coated to prevent corro- 
sion, and well anchored to keep it in place. The cham- 
ber containing the screen should be placed below the last 
junction where sewage enters. 

Owing to the necessity of giving sewage sufficient velo- 
city to remove both the heavy and suspended matter car- 
ried along with it, the slope of a sewer is limited. With 
the lightest one that will answer, it is impracticable to 
carry all the sewage by gravity to the Clover Point out- 
fall. A few locations are so low that their sewage will 
have to be pumped. If pumping were needed only in one 
locality, it would probably be most econemical to use a 
gas or steam engine ; but as in Mr. Hering’s opinion it is 
needed in several localities, to avoid pollution of the har- 
bor and the shores, the Shone Ejectors seem to offer the 
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greatest advantage. They consist of a peculiar form of 
pump operated by compressed air, which is carried to 
them in a special pipe from a central station. Mr. Hering 
says that with good management these ejectors ought to 
give entire satisfaction. The conditions under which 


. they are found to be economical rarely occur, because it 


is generally practicable to concentrate the sewage toa single 
locality. ‘This is the only reason why they are not more 
used. As multiplication of machinery is always com- 
bined with more or less disadvantage, it is well, however, 
to have as few ejectors as possible, even at a greater first 
cost of the system. 

As to the capacity of the sewers Mr. Hering says: 


‘** There bas been some controversy in this city, I un- 
derstand, as to whether the combined or separate system 
should be used, that is, whether the sewers should be 
large enough to take the rain water or not. This contro- 
versy, which was started in eastern cities years ago, mainly 
by parties interested in patented systems, is largely due 
to misapprehension. There are comparatively few cities 
in the world where all rain water is taken into the sewers, 
and still fewer where none at all is taken into them. 
‘The vast majority of systems are between these extremes 
while all cities need sewers for all of the sewage, the 
above character of the system is, therefore, decided by 
the quantity of rain water which can be allowéd to run 
off over the surface. The larger the city, as a rule, the 
more inconvenience and damage is caused by surface re- 
moval. In most of the larger cities all, or nearly all, of 
the rain water is, therefore, taken into the sewers. In 
small cities the inconvenience and damages are less 
great, and the tax for the larger sewers is relatively 
heavier, resulting in the adoption of smaller sewers and 
in letting more rain water flow over the surface. As the 
city grows, supplementary sewers or drains for rain water 
are gradually built as needed. This gradual building of 
large drains is obviously a great advantage to younger 
cities which otherwise, on agcount of the expense, would 
often be debarred {rom the benefits of foul water sewerage 
for many years. 

** There is another advaotage in not providing com- 
bined sewers in small cities. The streets are generally 
unpaved, and the rain water washes a large amount of 
mud aod silt into the sewers in spite of all precautions. 
This unites with the sewage, and, in light grade sewers, 
causes it to deposit when it might otherwise flow off. 
This objection is greater in America than in Europe, 
because our streets. as arule, are not kept in as good a 
condition as in the Old Country. 

**On the other hand, there is no reasonable objection 
to the removal of root water through the foul water 
sewers. It is clean, and therefore helps to cleanse them 
as it reaches the main sewers simultaneously from the 
branches, it causes them to be flushed by every rain, and 
more thoroughly than can be done by automatic flushing 
or other artincial means. The house plumbing is often 
simplified and cheapened by letting the roof water enter 
the sewer pipe. 

‘** Again, the water falling upon roofs runs off without 
any loss by soakage, while that falling upon open ground 
or unpaved streets is much reduced in quantity when 
reaching the gutters. ‘lhe removal of roof water, there- 
fore, relieves the streets of a larger proportion of water 
than is commonly supposed, and postpones the day when 
drains for street water become necessary. 

‘* For these reasons it is usual in the smaller cities of 
England and in the United States to admit at least some 
water from the roofs into the sewers of the so-called 
‘separate’ system. A difficulty seems to arise in ascer- 
taining the proper quantity to be admitted; but this is 
overcome by restricting the roof water conductors above 
the ground so that a limited amount of water only will 
pass down to the sewer, and during very heavy rains the 
surplus flows out on the surface.”’ 


For Victoria Mr Hering finds the quantity of sewage 
to be very nearly equal to the water supply. Making an 
allowance for subsoil water, he thinks it safe to estimate 
for the present area of the city, the average quantity to 
be 15 cubic feet per day per inhabitant. Assuming that 
this area may eventually contain a population of 40,000 
persons, the outfall sewer would have an average flow per 
day of 600,000 cubic feet. The maximum flow during 
the day is usually found to be 30 to 50 per cent. greater 
than the average. Assuming it, therefore, at the rate of 
846,000 cubic feet, we obtain a maximum flow of sewage 
for 40,000 inhabitants of 10 cubic feet per section. It is 
of great advantage in several respects, particularly for 
keeping the sewers clean, to have the sewage not fill the 
sewer more than half full. At the exceptional times of 
flushing, or during rains, it can run full without harm. 

Concerning the depth of the sewers below the street 
surface, Mr. Elering says that this is partly dependent 
upon the depth of the outfall and of those sewers which 
skirt the city and collect the sewage from the laterals. 
Besides the depths thus fixed by the plan, it is imma- 
terial, from an engineering point of view, how deep they 
are placed, unless the cellars are dampened by ground 
water. Some cities have cellar drainage; others not. 
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Some prefer to have it even at a lange extra cost, In 
Victoria there should be deep drainage in the business 
districts, placing the sewers from 9 to 12 feet below the 
street. But the districts which will remain residential in 
the future, particularly on the higher grounds, a depth of 
from 3 to 6 feet will answer all the requirements. In 
some instances the main sewers are obliged to be very 
shallow in order to carry the water across a depression. 
The usual remedy for this is to raise the street at the de- 
pression, It is generally the cheapest and most satisfac- 
tory way of overcoming the inconvenience. 

The estimated cost of the sewers for the entire city, ac- 
cording to the proposed plan, is $450,000. 


A MILLION-DOLLAR SUIT DECIDED. 


ACCORDING to a Detroit, Mich., dispatch, dated August 
2, a suit for $1,000,000 has just been decided there in favor 
of Cofrode & Saylor, Philadelphia, Pa., civil engineers 
and contractors, and against Brown, Howard & Co., New 
York City. Ino 18386, the latter received a contract 
to build 200 miles of a railroad between Duluth and 
Sault Ste. Marie, at $20,000 per mile with $500 per 
mile additional for accessories. Fifty-tour miles were 
subsequently sublet to F. C. O'Reilly & Co., and 22 
miles to Cofrode & Saylor, who began an action against 
Brown, Uoward & Co., alleging that the specifications 
were not in accordance with the character of the country, 
the contract specifyiog hard pan where there was loose 
rock, together with other discrepancies. O'Reilly & Co., 
assigned their claims to the plaintiffs, and the suit em- 
braced invalidity of contract regarding the building of 54 
miles of road. The case was before the court 130 days, 
the testimony taken covered 8,000 type-written pages, and 
will cost the county $10,000. Don M. Dickinson, of 
Detroit, and J. A. Deady, of New York, were among the 
attorneys for the plaintiff, and ex-Governor Hoadley, of 
Ohio, ana Ashley Pond, of Detroit, for the defence. 


COST OF ELECTRIC POWER. 


On the cost of power from electric motors the Electrical 
Engineer says: ‘‘It is to be borne in mind that the motor 
business depends largely for its success upon the rates at 
which the consumer can secure his current. We have 
received within the last few days the new schedule of 
power rates recently adopted by the Brush Company, of 
Baltimore, ‘after a very careful consideration.’ It is as 
follows: yy-horse power, $2.50; {-horse power, $3; - 
horse power, $5; 1-horse power, $10; 2-horse power, $16: 
3-horse power, $21; 4-horse power, $26: 5 horse power, 
$30; 6-horse power, $33; 8-horse power, $42; 10-horse 
power, $50. This scale, which goes into effzct on July 1, 
seems reasonable for a city presenting such conditions as 
Baltimore does, with a large population engaged in a 
variety of pursuits, but not distinctly of the industrial 
type, and not presenting so great a diversification of small 
industries as one finds, for example, in Boston or Newark, 
Sul, the motor business has been fairly well worked up in 
Baltimore, and there are now 375 motors representing 
about 200-horse power of daily consumption of current. 
With the revised schedule this number and quantity should 
increase quickly.” 


STREET CAR LINES AT MADRID. 

ACCORDING to the Excerpt Minutes of the Proceedings 
of the British Iostitution of Civil Engineers, Madrid, not- 
withstanding the very uneven ground on which it is built, 
is traversed by tramways from one extremity to the other, 
with branches to most of the suburbs. The first line was 
constructed in 1871, from the fine suburb of Salamanca, 
which skirts the fashionable Prado, through the chief 
streets of the city, the Calle de Alcala, and the central 
square, called the Puerta del Sol, to beyond the Royal 
Palace at the other extremity. The several routes are 
altogether 24 miles in extent, and for two-thirds of this 
distance the line is a double one. Terminal stations, 
coach houses, stables, and repairing shops have been 
built on a handsome scale, and the stock consists of 220 
comfortable cars, and 1,396 mules and horses, Upwards 
of 1,000 men are employed in the service of the com- 
panies. 


ELeEctric drills are now being successfully used in 
connection with the work on board the monitor ‘' Mian- 
tonomah ” in the Brooklyn Navy Yard. A large amount of 
drilling must there be done around the turrets and in 
positions where the use of a power drill would entail con- 
siderable difficulty. 


THE city of Albany, N. Y., is going extensively into 
the asphalt paving experiment. The Albany Lvening 
Journal says that taking contracts let and to be let they 
amount toa total of 128,000 square yards. The cost 
is estimated at nearly $400,000. 
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THE COVERED RESERVOIRS OF 
MARTRE. 

‘THE reservoirs which have just been built on the summit 
of Montmartre to supply water to the city of Paris are 
illustrated and described at length in a recent issue of 
Le Genie Civil, from which the accompanying cuts are 
reproduced. 

The reservoirs occupy an area of 2,300 square meters, 
and consists of two distinct and entirely separate parts, 
one of them being two and the other three stories high. 
The first story of each reservoir has a storage capacity of 
4,800 cubic meters and contains river water. ‘The second 
story, of 4,200 cubic meters capacity, receives and dis 
tributes water direct from the source. The third story of 
the large reservoir holds also 2,000 cubic meters of spring 


MON T- 


water, and can be made to supply the old Chateau Reser- 


voir, which has a capacity of only 150 cubic meters, and 


serves as a distributing reservoir for the higher sections 


of Montmartre. The whole quantity of 1I1,0co cubic 
meters of water is raised by works at the foot of the hill. 
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Figure I of the illustrations shows the geological for- 
mation below the reservoirs; Fig. 2 represents a hori- 
zontal section ; Fig. 3 represents a horizontal section at 
the lowest story; Fig. 4 shows a vertical longitudinal 
section. 

The geological formation encountered made the work 
of construction difficult in many respects and called for 
special precautions to prevent landslides. It will be seen 
from Fig, 1 that when once the virgin soil is reached a 
bank of yellow sand is found preceding the layers of 
gypsum, which are about 3 m. thick, very fine and easily 
carried away by water. It was necessary then to avert 
the considerable change which presents itself here, either 
from infiltration through the masonry or from the cracks, 
which are almost infallibly produced in the floors. With 
this in view, the principal floor has been made with a 
layer of concrete, covered over the whole extent with im- 
penetrable cement mortar, leveled in such a manner as to 
form a series of trenches, at the bottom of which are the 
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drainage pipes, all running into a small gallery, which 
forms a collector beyond the works. <A second bed of 
concrete, the total thickness of which is 0.75 m., is run 
over the last covering, and finished horizontally to receive 
the masonry. The infiltrations are thus collected and 
drained off. This floor itself forms the ceiling of a lower 
chamber easily accessible, enabling the arch which sup- 
ports it to be thoroughly inspected. The network of 
galleries, 2.40 m. in height and 2 m. wide at the spring- 
ings, forms a series of supporting arches, the pillars of 
which are the bases of the pillars of the reservoirs. The 
floor of this lower chamber is cemented over where coming 
in contact with the arches and pillars. which are rough, 
in order to permit of the free flow of the water running 
through from the upper fissures. Finally, in order to 
prevent the escapes which would take place in the em- 
banked part of the surrounding walls, and the existence 
of which might be unperceived for some time, one of the 
outer recesses of these walls has a covering with trenches, 
and drainage pipes running into the galleries of the under 
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Meters. 

Thickness of pillars........ 20+ esesees (1.15 + 0.95) + 2 
Upper story: Depth of water............ -.- ..2.80 
Depth underkey.. .. 0. 222 6 cece 3 40 
Thickness of brick pillars ....... 0 2. .0..0.5+ 242.0045 


(2) Small reservoir: 
Lower story: Same as lower story of great reservoir. 
Upper story: Depth of water.. 0... 0 1... ceeeeee 3 50 

Depth under key.. ....0 -. 6 1. cesncecsccees 


The surrounding and partition walls are calculated 
on the most unfavorable hypotheses, probably never 
realized in practice ; all the stories reckoned as full, the 
isolation of the abutment piers of the arches of each story 
is assumed, and no account is taken of the support from 
the embankments, or of the counter thrust of the smaller 
reservoir for the partition wall. 

The vertical pressures, on account of the oval form of 
the lower galleries, are uniformly divided over the whole 
surface of the foundation floor. For the small! reservoir 
they are 12.03 k. and 1.70 k. At the base of the south 
wall there has been added an abutment apron (see Fig. 1) 
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chamber. The lower story of the small reservoir, and the 
first two stories of the large one, are constructed in the cen- 
ter with supporting arches, and round the circumference 
with inverted arches, the outer walls being joined tothe floor 
by inverts 2.50 m. in radius. The two upper stories are 
covered by means of elliptic brick arches, of a total thick- 
ness of 0 07 m., and a rise of 0.60 m., for 3.55 m. span; 
the abutment piers are isolated from the circumference 
walls, as also from the coveting itself, by a space of 0.10 
m., simply covered’by brick placed flat without mortar. 
‘lhe spandrils of the arches are filled with concrete sur- 
mounted with a covering of cement and turfed over. 
The following figures are here of interest : 


(«) Great reservoir : 
Lower story: Depth of water......... 20 essen ceee 5 


Depth under key-stone ................ : 5.80 
Span of the vaults in center...... .. . .2.70 
Thickness of the pillars................ (1. 60 4 1,30) + 2 
Middle story: Depth of water.... .... «2.3.50 
Depth under key... ........ : ~2 4-40 
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jutting out to prevent the removal of the bed soil there by 
underground water. The masonry is of millstone, with 
Portland cement and mortar, 470 kilos. per cubic meter 
of sand for the lower and middle stories, and of Burgogne 
bricks for the upper stories. 

The decorative parts only are in rough ashlar facings, ex- 
cept the cornices and the covering of the towers, which are 
chisel dressed. ‘lhe plasterings are of Vassy cement and 
sifted sand. The pillars of the upper stories are also un- 
covered, but they rest on the general coating of the corre- 
sponding floors. Lighting and ventilation are secured by 
lateral rectangular openings made in the outer walls. 
Light is admitted also through the top of the covering at 
one part, and through shafts, one meter in diameter, 
which give access to each story for handling material in 
case of repairs. 

The first stories, as already remarked, are for the stor 
age of river water. The supply pipe, 0.4 m. in diameter, 
first leads to a large tank from which two branches are 
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carried to these first-story reservoirs. The supply pipe 
for the spring water also is 0-4 m. in diameter and leads 
to a supply tank for the second-story reservoirs. A branch 
with which this pipe is fitted permits of the filling of the 
upper story by cutting off the flow to the supply tank. 
Each story is provided with distributing and emptying 
sluices operated from the earthworks of the reservoirs. 

The work was carried out between 1887 and 1889 under 
the direction of Mr. Bechmann, chief engineer, according 
to plans by Mr. Journat, supervised by Mr. Dutoit. The 
cost amounted to about 1,000,000 francs. 


IIOW CITY WATER MAY BE WASTED. 


IN the recently issued annual report of the Zanesville, 
O., water-works, the following table is published, giving, 
in gallons and hundredths of a gallon, the discharge of 
water per minute through various sizes of orifices at dif- 
ferent heads. ‘The table illustrates in a striking manner 
some of the points raised in the course of the water waste 
prevention discussion at the May meeting, at Chicago, of 
the American Water-Works Association. Rough calcu- 
lations were there made tending to show the quantities of 
water which escaped in the small streams sometimes allowed 
to run from faucets in cold weather to prevent freezing. 

In connection with the table it is explained that the 
wire of which pins are made is yy of an inch in diameter— 
No. 21 wire gauge. The finest cambric needle is made 
of wire ;'; of ‘an inch in diameter—No. 27 wire gauge. A 
stream the size of a pin, running one year with head of 
150 (being the average of low pressure in Zanesville) will 
flow 115,632 gallons, at a loss, counting at the rate of 10 
cents per 1,000 gallons, of $11.57. A stream the size of 
a cambric needle, running at the same pressure for the 
same time, will waste 26,280 gallons, and, at ro cents per 
1,000 gallons, a loss of $2.63. 
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DESIRABILITY OF CIRCULATION OF WATER 


IN RESERVOIRS. 


In the course of a paper on ‘*‘ Alga Growth in Reser- 
voirs and Ponds,” read before the New England Water- 
Works Association a few months ago, F. F. Forbes, 
Superintendent of the Brookline, Mass., Water-Works, 
said : 

‘*In all reservoirs exposed to sunlight which are sup- 
plied from ground waters or from rapidly flowing streams, 
over rocky or sandy beds, circulation is a positive injury. 
Every gallon of such water contains food for millions of 
organisms, and each drop pumped into a reservoir in- 
creases the amount of organic matter to a corresponding 
extent. : 

‘‘In proof of this, you have only to look again at the 
remar able growths in the Brookline and Newton reser- 
voirs. If a building was on fire, and toquench the flames 
a quantity of very combustible material should be thrown 
on it, it would not be difficult to foretell the result ; and 
there is no more reason in pumping into a reservoir a 


quantity of fresh water, with the idea in view of improv- 
ing the quality of that water in so doing. 

‘* As an additional proof of the statement I have just 
made, I will relate a little experience we had in the Brook- 
line reservoirs several years ago. Everybody said that 
circulation was what we needed to keep the water free 
from algz, and one time after the reservoir had been care- 
fully cleaned, this view of the case was given a thorough 
trial. lt was in summer, when our daily consumption 
was about a million gallons. All the water, nearly, was 
pumped into one end of the reservoir, and made to pass 
through it. The amount of water in the reservoir during 
this trial was not muchin excess of the daily consumption ; 
in other words, nearly .as much water was pumped into 
the reservoir each day, and drawn from it, as the reservoir 
contained, yet the algz came in about the same length of 
time, and were fully as abundant. Inconsequence of this, 
the consumer received no water which was not laden with 
algze ; whereas, it the water had been pumped directly into 
the distribution, and only the surplus reached the reser- 
voir, the water would have been good as long as pumping 
continued. 

‘*It is doubtful whether circulation improves water in 
any case, uzless it is in ponds and reservoirs which have 
deposits of mud or decaying vegetable matter on the 
Sides and bottoms, or water which has been drawn from 
such sources.” 


TAXATION OF PIPES IN PUBLIC STREETS.* 


AN interesting questicn of law, and one upon which 
the courts are in hopeless disagreement, arises when a tax 
is levied upon iron pipes laid by private parties in the 
public streets by permission of the local authorities. 
Common examples of such pipes are gas and water mains 
laid by private corporations. 

‘lhe fundamental inquiry is as to the nature of the in- 
terest of the corporation in the mains after they have 
been laid. Four theories have been held by the courts. 

I. In Tennessee it is held that the pipes remain the 
personal property of the company. + 

II. In fowa it is held that they are affixed to the land 
on which the main works or sources of supply are situated, 
and are taxable as real estate of the company in the town 
where that land lies, though they may run into another 
town.t 

III. In Rhode Island it is held that they are affixed to 
an easement which the company possesses in the soil of 
the street, and are therefore real estate of the company 
where they lie.§ They are taxed, then, not as am ease- 
ment of such value, but as actual tangible real estate 
owned by the company as appurtenant to its easement. 

IV. In England it is held that they are affixed to the 
soil, and are, therefore, rea] estate; but that they are 
only occupied, not owned, by the company.] This view 
is apparently held in New York also. 

To consider the less tenable views first, it seems clear 
that the theory of the Jowa court cannot be sustained ; 
though it is supported, it is said, by the practice of the 
assessors in at least one other Western State. It seems 
to have at least three fatal flaws. First, it is opposed to 
the facts. The water mains in that case were no more 
affixed to the water-works than tothe street hydrants or 
to the land of consumers; as, for instance, a bridge is 
equally affixed to each bank of the river. Secondly, it is 
opposed to every other decided case in which the subject 
is considered. Thirdly, it is opposed to common sense. 

The Rhode Island case is based ona phrase of Lord 
Campbell in his decision in the Chelsea water-works case, 
so far asit is based on any authority; and this phrase 
really lends no aid to the Rhode Island decision. It isa 
novel idea, that a chattel can be so affixed to an easement 
as to become the real property of the owner of the ease- 
ment. If, for instance, the owner of a right of way 
should affix stone steps to the land, would they not pass 
to the owner of the land? Could they be claimed as 
affixed to the right of way? There are other objections 
to.the Rhode Island theory, but this seems conclusive. 

It remains to consider whether the pipes are personal 
property. It seems to me that they clearly are not, and 
that the English and New York theory is preferable to that 
of Tennessee. The pipes are put in the ground to re- 
main there, or to be removed only when they become 
worn out and it is necessary to replace them with other 
pipes. Suppose the license of the company to use the 
streets were revoked, the company would clearly have no 
right, after that, to dig upits pipes. This is, to be sure, 
consistent with continued ownership by the company ; 
but intention settles the question whether or not they 
become part of the realty, and the fact that the company 
can remove its pipes only with the concurrence of the 
authorities is important, as indicating a probable intention 
that they shall remain in the soil. 


* Joseph H. Beale, Jr., inthe Harvard Law Review. 
+ Memphis Gas Light Co. v. The State, 6 Coldw. 310. 
+ Appeal of The Des Moines Water Co., 48 Ia 324. 

§ Providence Gas Co. vw. Thurber, 2 R. I. 15. 


i Compare King v. Brighton Gas Light Co.,5 B. & C. 466, with 
Chelsea Water-Works Co. v. Bowley, 17 Q. B. 358. In the former 
case the company was held to be an occufier of land in the parish 
through which ‘ts pipes ran, and, therefore, to be liable to the poor- 
rate. Inthe lattercase the company was held to have no fnfterest 
(7. ¢., ownership) in the land through which the pipes ran, and, 
therefore, not to be lable to the land-tax. In the former case t 
was distinctly held that the pipes were not personal property, but 
were affixed to the soil; the contrary having been urged by the 
company’s counsel. The effect of these two cases 1s, therefore, 
as stated in the text. 


J People vw. Assessors of Brooklyn, 39 N Y¥. 81. The decision is, 
that the pipes were not affixed toany land of the company, and, 
therefore, not taxable to it as real estate de.onging to 14. The 
court seems to take it for granted that the pipes were real estate. 
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In fact, when a worn out pipe is replaced by a new one, 
the old iron is carried away by the company. But this is 
consistent with theory that the pipe is part of the realty, 
Suppose a tenant chooses to repair a brick walk on the 
leased premises, putting in new bricks; would he not be 
entitled to the old ones? Could the landJord bring trover 
if he destroyed them? Much more should it be so here. 
The company having a right to do so enters the land and 
severs certain old iron from the soil; the iron becomes a 
new article of property, and may well go to the company. 

Suppose, instead of laying pipes through the streets, a 
gas or water company should dig a tunnel, cementing the 
sides of it to prevent leakage. There ean be no doubt 
that the cement would become part of the realty. Is 
there any difference when iron is used in place of cement 
lor the same purpose? As iron pipe is it not /functus 
officio, having become the wall of a tunnel, to be removed, 
if at all, not as iron pipe but as old junk? 

This view, which is that of the English courts, seems 
to me the only one tenable. If it is correct, the remain- 
ing question is merely one of interpretation of the statute 
providing for taxation. It is in the power cf the Legis- 
lature to tax the company for the pipes. This may be 
done, as in New York by a special-provision making the 
pipes real estate of the company /or purposes of taxa- 
tion,* or as in Massachusetts, by taxing the value of the 
company’s franchise, which is, of course, in an indirect 
way, taxation of the pipes, since the value of the fran- 
chise includes the value of the pipes.+ An expedient 
holding gas pipes to be part of the machinery of manu- 
facture ¢ is questionable in point of fact; if in fact they 
were part of the machinery of the company they might 
well be taxed to it as such, though the legal ownership 
were in another. 

In the absence, however, of a special provision of the 
Statutes, pipes in the public street should be taxed neither 
as the real estate nor as the personal property of the com- 
pany that lays them. 


THE FOSTORIA, O., WATER-WORKS. 


J. M. HowELLs, civil engineer, of Chicago, IIl., con- 
tributes the following particulars concerning the water- 
works now under construction at Fostoria, O., under his 
supervision. 

Previous to his engagement the city had made numer- 
ous efforts to secure a water supply on the franchise plan. 
These resulted in letting the first franchise, about six 
years ago, to some New York people, who, after spend- 
ing some money in boring wells, abandoned the enter- 
prise. A year and a half ago another franchise was let, 
but this also was thrown up in little time. 

Well water may be had in abundance, but is hard, run- 
ning, in some instances, as high as 96 grains per gallon of 
soluble solids, which defy boiler compounds of every de- 
scription. One of the railroads runs a water train, haul- 
ing water to the town daily for use in boilers. The im- 
pounding system has been adopted, taking the supply 
from 17 square miles of water-shed, which discharges 
floods through a small valley near the town, but furnishes 
no flow at all most of the season. 

The works consist of a canal, taking water from the 
valley, a mile above the city. The canal discharges into 
a collecting and settling reservoir of about 15 acres water 
surface. This reservoir discharges through a brick con- 
duit, three-quarters of a mile long, into a lower main 
reservoir of 20 acres water surface and 20% feet deep, 
holding over a hundred million gallons. From the main 
reservoir water is conveyed to the center of a circular 
filter basin, where the daily supply is sprayed into the air 
by gravity, then sinks through the filter forming the 
bottom, and is conveyed to the well. The filter basin is 
six feet deep, underlaid by a filter-bed something after 
the old English plan. The water supply has been practically 
cleared of sediment by settling before arriving at the 
aeration fountain and filter-bed. Little is therefore left 
for the latter to do. 

The water tower stands adjacent to the filter-bed and 
possesses some novel features. It is based upon the solid 
rock 25 feet below the surface; its first 16-foot section is 
the pump well, the next compartment above is the pump- 
room, the next above is a shop or water office and other 
storerooms above. At 53 feet above the surface, and 78 
feet above solid rock, the masonry leaves off, and a steel 
water tank, 25 feet diameter by 100 feet high, commences. 
The pump-room is circular and 31 feet in diameter. Ad- 
jacent to the tower is a stone boiler-room 46x34 feet. 
The tower is being built of Berea and Grafton stone and 
superior class of masonry laid in Portland cement. 

The pumps are two independent sets of duplex, hori- 
zontal, direct-acting pumps, to be furnished by the 


* Laws of 1881, c. 293. 
+ Dudley wv. Jama:ca Plain Aqueduct Corporation, 100 Mass. 183. 


+ Con v. Lowell Gas Light Co., 12 All. 75; Memphis Gas Light 
Co. vw. The State, 6 Coldw. 310. 
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Gordon Steam Pump Company, of Hamilton, O. The 
boilers are two of 85 horse-power each, furnished by the 
Mansfield Machine Works, of Mansfield, O. There are 
being laid 16 miles of cast-iron mains, from 14 to 4 
inches. The pipe is furnished by the Lake Shore Foun- 
dry, and laid by J. J. Rumsey. By locating the works in 
town the force-main was eliminated, thus avoiding the 
use of 18-inch pipe, otherwise necessary. All the pipe 
system is productive, there being ten dwellings within a 
radius of 300 feet from the pumps. 

H. J. Karg. of Fremont, O., is the contractor for the 
stone tower and boiler-house and filter basin, and the con- 
duit, which connects the two large reservoirs. Cook & 
Heaton, of Junction City, Kan., are contractors for the 
reservoirs. The valves were purchased from the Rensse- 
laer Manufacturing Company, and the hydrants from R. 
D. Wood & Co., of Philadelphia. The Porter Boiler 
Manufacturing Company, of South Chicago, are making 
the steel tank for the tower. All the work is progressing 
well, and will probably be finished before winter. 


DATA ON BOILER SETTING. 


AT the recent New York meeting of the American 
Boiler Manufacturers’ Association, a partial report on 
boiler setting was submitted by a committee which had 
been previously appointed to take the subject in hand. 
The committee, as will be seen by the following synopsis, 
had prepared a series of questions which were sent to the 
members, but to which only three replies had been re- 
ceived. The questions cover the subject of boiler setting 
as far as it could be covered by the committee, and the 
statements sent to the several members requested that 
they would not only answer the questions presented to 
them, but that they would also send in such further ques- 
tions bearing on the subject as might, in their judgment, 
seem of importance. The replies herewith presented were 
received from President James Laffan: 


1. What do you consider the proper distance for boiler 
above the grate surface? and has this distance any fixed 
relation as to the area of the grate and the quality of fuel 
used? A. Distance from grate to underside of boiler 20 
inches to 24 inches for coal. There is no relation be- 
tween grate surface and this distance. For wood this 
distance should be not less than 28 inches to 32 inches. 

2. What sized openings should the grate surface con- 
tain for different grades of fuel? A. The openings be- 
tween grate bars should not be less than 3 nor more than 
¥% inch for coal. For wood and peat coal f inch to % 
inch is wide enough. 

3. What proportion should grate surface bear to heating 
surface for different grades of fuel? A. The grate sur- 
face should not be less than one-fortieth of the heating 
surface, but the larger the same is the better the result 
will be. For locomotive boiler the grate surface can be 
made somewhat smaller, but should not be less than one- 
sixtieth of the heating surface. Don’t think there is any 
relation between heating surface, grate surface and fuel, 
the difference in fuel only requiring a difference in the 
grate openings. Do not think there exists any relation 
between Jength of boiler and length of furnace or grate 
under same. The length of grate should never be over 7 
feet, as it is impossible to keep the same clear at the 
inner end. 

4. What is the maximum length of grate that you 
would recommend for use without center rests? A. Five 
feet. 

5. Have you had any experience with shaking grates? 
A. Yes, sir. Don't think very much of same, as they are 
very easily put out of order by pieces of cinders getting 
between the bars or into the shaking mechanism, thus 
causing breakage of bars and frequent repairs. 

6. Have you had any experience with automatic stok- 
ing apparatus? A. No, sir. Think, however, that for 
some grades of fuel they are indispensable, such as coal, 
slag, sawdust, tan bark, and some sorts of peat coal, when 
they give a bright, clear fire, with little or no smoke. 

7. Should air be introduced at the bridge wall? If so, 
statehow. A. No. If the fuel is not put on the grate 
in too thick a layer no necessity for such introduction of 
air is needed. It is a fault met with everywhere ; that 
whenever more steam is required the fireman fills up the 
grate with coal till it sometimes reacbes the bottom of the 
boiler, thus frequently causing bagging of fire sheets, 
besides very heavy smoking of the stack. 

8. Do you advise bridge wall to be straight or curved 
parallel to the boiler? A. Bridge wall to be straight. A 
curved wall his the tendency to concentrate flame and 
heat under center of boiler, as the flame will take the 
shortest way back to stack—z. ¢., over the lowest part of 
the fire bridge. 

g. What should be the thickness of bridge wall at top 
and bottom ? 

10. Should bridge wall be sloped or vertical? A. 
Bridge wall should not be less than 18 inches at bottom, 
but may be tapered off toward top to g or 13 inches. Do 
not think it makes any difference whether front of bridge 
wall is sloped or vertical. 

II. Should the space behind the bridge wall be reduced 
or enlarged? State reason. A. Space behind bridge 


wall should be enlarged, as it will reduce the velocity of 
fire gases, and thus have them give up more of their heat 
to the boiler. 

12. Do you think it advisable to take air in at any 
point back of bridge wall? A. No. The temperature of 
the gases is too low there to ignite any smoke that may 
have formed over grate. Hence it can have no other 
than a cooling effect. 

13. In what place should fire brick be used ; and in 
lining furnaces with fire brick should they be tied to the 
main walls or built independently, or do you prefer that 
the brick be laid in Flemish Bond? Should the joints be 
made thick or thin? A. Fire brick should be used in all 
parts of the setting which are exposed to the hot gases. 
It is better to have fire brick lining tied in with red brick- 
work, unless the lining is made 13% inches thick, when 
it can be built up separate from outside walls. This 
arrangement will require very heavy walls. As usual out 
g inches fire brick lining is used in the fireplace and 4% 
inches bebind the bridge wall. Joints in fre’ brickwork 
should be as thin as possible. 

14. What should be the depth of the ash-pit? And 
what rule would you follow in determining said depth ? 
A. Depth of ash-pit is generally determined by local cir- 
cumstances. ‘lhink it does not matter how deep or how 
shallow an ash pit is, as long as it is kept clean, so as to 
give the air necessary for combustion free access to the 
grate. A deep ash-pit has the advantage that it does not 
need cleaning so often. As a general rule the ash pit is 
level, or nearly so, with the floor on which the fireman 
stands, and as for convenient firing, the grate should not 
be higher than 28 to 30 inches ; the depth of ash-pit is 
thereby determined. 

15. Should the ash-pit be Jevel or inclined? And do 
you approve of water under the grate? <A. It makes no 
difference whatever whether the ash-pit is level or sloping 
from or towards the bridge wall. Water in the ash-pit 
may be of use on river steamers to reduce the danger of 
the woodwork taking fire. An advantage claimed for 
water in the ash-pit is: By the dropping of hot ashes and 
cinders from the grate into the water, steam is generated, 
which, in passing through the hot coal lying on the grate, 
is there divided into oxygen and hydrogen, thus helping 
the combustion. 

16. Should the grate surface be level or inclined? A. 
Do not see any advantage in inclining grate bars, unless 
a so-called cinder grate is used, on which the cinders 
finally land, and which is so arranged that it can be 
dropped, thus throwing the accumulated clinkers into the 
ash-pit. An arrangement like this will reduce the labor 
of the fireman in cleaning grates considerably, and also 
prevents the introduction of cold air under the boilers 
while the fire doors are kept open during the latter pro- 
cess. 

17. Should the boiler be set inclined or horizontal? A. 
Boiler should, as a rule, set horizontally, or nearly so. 
They may be set a little lower at the rear end, so as to 
facilitate the draining of the same. 

18. What do you consider the best mode of suspending 
the boiler? (z.) Brackets on sides resting on walls? If 
so, should same be fitted with expansion rollers and 
plates? How many lugs do you recommend for each side 
of boiler? Also shape and location for greatest strength? 
(6.) Suspending from cross-beams above boiler by two 
hook rods on each beam from eyes or lugs on each side? 
(c.) Suspension from a center? (d¢.) Do you consider 
wooden beams in this connection a source of danger? A. 
Side brackets resting on masonry may be used for short 
boilers. It used on long boilers, side plates or expansion 
rollers should be used at one end of boiler. ‘Ihere ought 
to be not more than two brackets on one side, so divided 
that the distance between them is about three-fifths of the 
total length of the boiler, or the distance from ends of 
boiler to center of bracket is equal to one-fifth the length 
of boiler. Long and heavy boilers are best suspended 
from two beams or girders by two or three bolts at each 
end. Boilers over 40 teet long should have three or even 
four sets of hangers, as the case may require. Both 
hanger boits being quite long and provided with heavy 
Spiral springs, so as to make allowance for expansion and 
contraction. Wooden teams or girders used for sup- 
porting boilers are not necessarily dangerous if kept far 
enougb away from masonry. In these days of iron and 
steel, wooden girders should not be recommended, how- 
ever. 

19. How should the tops of boilers be protected? Is 
there any objection to a plain brick arch? or, should 
there be an air space? or, should such space be filled with 
cinders? A. ‘Lhe tops of boilers are lest protected by 
light cast-iron plates laid over the top of same and resting 
on the side wall. ‘hese can easily be removed so as to 
allow a frequent inspection of this part of the boiler. 
Brick arches, in case of a leak, have to be torn away and 
then rebuilt again. Cinders filling in between brickwork 
and boilers are dangerous unless granulated blast furnace 
cinder is used. Cinders from boiler or biacksmith’s fire 
are very sulphurous and consequently have a high ten- 
dency to form rush, particularly where there is heat and 
dampness at the same time. 

20 Do you approve of outside and inside wall for the 
boilers with an air space between? If so, state proper 
thickness of inside wall on side, outside wall on side, 
inside wal! in rear, outside wall in rear, air space between 
side and rear wall, thickness of wall between two or more 
boilers, also proper air space forsame. A. Where plenty 
of money and room is on hand boilers may be set with air 
spaces between the walls. No wall should be less than 
nine inches thick, with three or four inckes air space be- 
tween them. If boilers are supported by side walls, the 


outside walls should be 13 inches thick and have pilasters 
where the boiler is resting. 

2t. How should the walls be stayed? A. Unless boiler 
walls are very heavy, they should be stayed by cast or 
wrought iron buch-stays, held together by rods at tops 
and bottoms. 

22. What is the proper distance from boiler to inside 
rear wall to admit accessibility to the tubes and proper 
area for currents of gases? A. The distance between the 
rear head of boiler and brickwork should not be less than 
12 inches. 

23. How should the back connection be made? With 
tee bars or by arching? A. Connections between rear 
end of boiler and brickwork is best made with cast-iron 
plates or fire brick, suspended, when boilers are sus- 
pended, as the expansion and contraction will destroy an 
arch in short time. If resting on mud-drum stand, this, 
connection can be arched, as the rear end of boiler will 
remain stationary in this case. 

24. Do you know of any reason why flues touching the 
boiler above the water space should not be emphatically 
condemned? A. No. 

25. What do you consider the proper area for flue for 
single boiler? State what rule you would follow in de- 
termining this question. A. Do not understand this 
question. 

26. Have you had any experience with automatic dam- 
per regulators? A. No. 

27. Is it, in your opinion, dangerous to have large 
spaces in which gases may collect for sudden ignition, 
producing the so-called ‘* back draught’? A. Yes. 

28. In case two or more boilers are directed into the 
same flue, should any provision be made for diverting the 
draught for each individual boiler? A. If the draughts 
from the different boilers come in the sanie direction, or 
nearly So, no special provision of this kind is necessary, 
but if the draught enters from directly opposite directions 
a center wall should be provided. 

29. Do you think it is good practice to use auxiliary 
pipes in furnaces or flues for heating water? A. No. 
unless they are so placed that they are easily accessible, 
as it happens quite frequently that these pipes choke up 
with scale. 

30. State proper height and area of stack, and the 
method you would follow in determining same. Also state 
whether you would prefer octagonal or square brick stack, 
and how should it be lined? <A. Area of stack to be not 
less than three. fifths of the total area of grate openings, 
and height not less than 40 feet; 100 feet is high enough 
tor any boiler stack, provided the area is large enough for 
the work that is required of it. 

31 What is the proportion of the area of the space over 
the bridge wall compared to the grate surface? 

32. What should be the ratio of grate to tube area for 
the different grades of fuel for torced and natural draught ? 

In the discussion following the presentation of this re- 
port, Mr. Dunden, of San Francisco, stated that it referred 
only to one class of boiler—namely, cvlinder-tubular boiler, 
and that this, in the opinion of the speaker, was the poorest 
boiler made. Mr. Raynal, a member of the committee, 
explained that the report was only a record of the doings 
of the committee, and that it was not intended tobe final, 
and that it only partially covered the ground. The ques- 
tions were sent out with the belief that the answers re- 
ceived would aid the committee in formulating correct 
rules for setting boilers. 

Mr. Rohan stated that the report was supposed to cover 
externally fired boilers, and was not applicable to loco- 
motive or marine boilers. It was not a report, but only a 
series of questions to be sent out and to really precede the 
presentation of a final and thorough report. ‘he report 
was received and ordered printed. 


BOOK NOTICES. 


INTRODUCTION To Poor's MANUAL OF THE RAILROADS OF THE 
UNITED STAT#S FOR #890; by H. V. & H. W. Poor, New York. 


Poor's Manual is so well known that even an outline 
of its character is not necessary to our readers. The 
pamphlet before us forms an introduction to the manual 
proper for 1890, and contains a series of carefully pre- 
pared tables, showing the general condition of the rail- 
roads of the United States in 1889, their mileage, equip- ~ 
ment, liabilities, assets, etc. A few of the figures may 
be interesting here. The total number of miles of rail- 
road in the United States at the close of 1889 was 161,- 
397, of which 5,751 miles were built during the year. 
‘The cost per mile of all roads making returns, as meas- 
ured by the amount of their stocks and indebtedness, 
equalled $60,309. In 1889 the total investment was 
$9.680,942,249; the gross earnings were $1,003, 736,596, 
equal to 10.4 per cent. on the investment, and the net 
earnings were $332,284,986, or 3.3 per cent. on the cap- 
ital. 


AN important scheme for the development of the water 
power of St. Louis River, at Fond du Lac, Wis., is being 
carried through, all the rights and privileges of the St. 
Louis Water Power Company having been sold for 
$1,000,000 to a syndicate headed by the Wilburs, of 
Boston. Two dams will be built sufficient to cOmmand 
about 64,000 horse- power. 
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Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


PARTICULARS ON STREET CLEANING. 


DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF STREET CLEANING, 
PHILADELPHIA, JULY 8, 1890. 
To the Editor of Ture FNGINeREING AND BurzeoinG RecorD: 

Allow me to suggest that answers to the questions in 
the accompanying circular from the various towns and 
cities in this country would make interesting reading to 
many of your subscribers, as I find the subject of street 
cleaniug is agitating the public mind to a very great ex- 
tent at present. 

I am frequently called upon by visitors from other 
places for information upon the subject, and as a reader 
of your paper I think it would be wise to get the infor- 
mation and arrange it so that one city could be heard 
from through each issue. Yours truly, 

SYLVESTER H. MARTIN, 


Chief of Bureau. 
PHILADELPHIA. 


. What is the population? A. 1,050,000. 
. How many houses, stores and dwellings? A. 203,500. 
. How often are ashes removed ? A. Once each week. 
4- How often is garbage removed? A. Three or four times 
each week, 
5s. How many miles of paved streets? A. 749 miles. 
a. Cobble stunes, 392.2 miles. e. Asphalt block, 18.3 miles. 
46. Rubble stones, «17.6 ‘* J. Asphalt sheet, 15.8 ** 
c. Granite block, 98.2 ‘* g. Brick, 1t.2 miles. 
@. Macadam, 96 miles. 
6. How many miles of unpaved streets ? 
7. How often are they cleaned? A. Once, twice, three and six 
times weekly, ° 
8. What 1s the average width of main streets? A. 50 feet. 
9. Are your streets underdrained ? A. Partially. 
10. How many sewer catch basins? A. 7,€00. 
11. How often are they cleaned? Once each week. 
12. What provision for removal of dead animals from the streets ? 
A. Removed by street cleaning contractors. 
13. Is the above work done by contract or by day’s work? A. By 
contract, renewed each year. 
14 What is the annual cost of cleaning the streets? A. Contract 
price, 1889, $425,042. 
15 Does the city own the plant for street cleaning ? 
16. Does the city own the plant for r-moving ashes? 
17. Does the city own the plant for removing garbage? 
18. Does the city own the plant for cleaning catch basins ? 
19. Does the city own the plant for removal of dea4 animals? 
ao. For the supervision of allabove work? A $11,920. 
ax What is the firal disposition of the street dirt? A. Used for 
fit ing low lands. | 
22. What is the final disposition of the ashes? A. Used for filling 
low lands. 
23. What is the final disposition of the garbage? A. Fed to hogs, 
residuum used as fertilizer. 
24. What 1s the final disposition of the dead animals? A. Buried. 
2s. Are streets swept by machinery or hand labor? A. Both. 
26. What kind of hand-brooms are used ? A. Bass, Push-brooms. 
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[In connection with what we have recently published 
concerning street-cleaning methods* the above will prove 
interesting. We have taken measures to collect further 
information on the subject in the way suggested by Mr. 
Martin, and will be glad to hear from anyone having data 
relating to it.] 


A SYSTEM OF SIDE HILL STREET GRADES. 


New York City, July 2, 18go. 
To the Editor of Tue ENGIN&ER'NG AND Buitpinc Recorp: 

Sir: I have been much interested in the method of de- 
termining the proper elevation of corners in street inter- 
sections on steep grades proposed in the report of Messrs. 
Hering and Rosewater, to which attention was called 
editorially in your issue of June 28, and which certainly 
seems to be a very satisfactory solution of a very trouble- 
some problem. 

Among the suggested queries in your editorial is one 
regarding permissible grades on the diagonal at intersec- 
tions. Io the lower lett hand corner of Fig. 3, page 53, 
the extreme difference of elevations between two curb cor- 
ners is 11.26 — 8.74 = 2.52 feet, and the distance between 
them is 42 X / 2 = 59.4 feet, giving a grade of 2.52 + 
59.4 = 4.24 percent. It would be interesting to know if in 
Duluth this side grade ever gives aay trouble to vehicles 
rounding the upper corner, or if it has been reduced by 
crowning, aS you suggest. 

Supposing the upper side of the same 4gure to be north, it 
will be noted that the southeast block corner of the north- 
west intersection is 0.66 leet lower than the curb imme- 
diately north of it, and as the southwest block corner of the 
northeast intersection would be only 0.3 foot above the 
curb facing it on the north side, it would follow that if 
the sidewalk grades at curb and blocks lines were uniform 
the latter would be lower than the former for more than 
two thirds of the length of the block, with the effect of 


*See Vol. XXI. 


Pages 154, 186, 201, 212, 217. 
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running the rain water against the houses for that dis- 
tance. Of course this1s not done, on the contrary, Fig. 2, 
page 54. shows the lower sidewalk on side hill streets 
sloping toward the curb; but if any rule could be formu- 
lated to determine just how quickly or within what limits 
of distance or grade this reversal of the side slope of the 
sidewalks can well be accomplished it would certainly be 
desirable, and, in connection with what has been already 
given, would apparently enable the engineer to decide 
promptly and systematically every question that could 
arise concerning side hill street intersections. 

In this connection I would like to suggest the following 
arrangement of street grades on a side hillin which, by 
throwing some cf the inclination of the up and down 
streets into those at right angles with them, which might 
otherwise be level or nearly so, the maximum grades can 
be very much reduced and easy access be given to every 
part of the district. 

For instance, in Fig. 1 isshown a set of street grades on a 
side hill whose average slope is 30 percent. Here, by put- 
ting retaining walls, shown by short cross lines, across 


Fig. 


every other block of the up and down streets, as recom- 
mended in the Ifering-Rosewate: report, and undulating 
the grade of the cross streets, the maximum grades are 
reduced to 15 per cent., which is a practicable limit. By 
arranging the grades as shown in Fig. 2 the maximum 
may be reduced to Io per cent., or a 45 per cent. slope 
may be traversed on 15 per cent. grades. 

If the arrangement shown in Fig. 1 is used on a 10 per 
cent. slope the cross walls might be omitted and the up 
and down streets would then have alternate grades of 5 
and 15 per cent. while the cross streets would undalate 
5 per cent. either way. Also, if the arrangement in Fig. 2 
is used on a 15 per cent. slope all cross walls might be 
removed from every other up and down street, which would 
then have a uniform grade of 15 per cent. The other up 
and down streets would retain their cross walls on every 
other block with 5 per cent. grades between while the 
cross streets would undulate 5 per cent. either way. 

For lighter slopes of say 7!4 per cent. the arrangement 
might be modified, as shown in Fig. 3. where any part of 
the district can be reached within half a block on a § per 
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cent. grade, the grade of the up and down streets alter- 
nating every two biocks from § to 10 per cent., while of 
the cross streets half of them undulate 5 per cent. either 
way and the other half are level. 

The above typical illustrations are sufficient to show the 
general principle of the system which can be varied in. 
definitely to suit circumstances, and while irregularities of 
ground may seldom permit any single plan to be used for 
any great distance, the system will furnish a standard to 
be always approximated as closely as circumstances will 
permit. . 

It will be found that the best results are usually ob- 
tained by laying out the streets as nearly parallel and per- 
pendicular to the contour lines as possible, excep: where 
the slope is light enough to permit unitorm grades on an 
angle of 4§ degrees with the contours, which will reduce 
the cut and fill. 

In all the above figures the ground is supposed to rise 
from the observer and the blocks to be exactly square. 
The figures show the slope in feet per hundred while the 
half arrows point down hill. The amount of cuts and 
fills and hence the cost of the work will be reduced by 
making the blocks, or better, the distance between the 
cross strects (as distinguished from the up and down 
ones) as small as possible. ‘Ihis may in some cases lead 
to the arrangement shown in Fig. 4, in which no cross 
walls are used, and long narrow blocks like those in 
New York are substituted for the square ones with the 
alley through them that seem to be preferred in most 
western Cities. 


Figure 5 is an isometr'c projection of the arrangement 
of grades shown in Fig. 1. The scale is the same, but in 
order to show the variations of slope more distinctly that 
of the side hill has been taken at 60 per cent.. and that of 
the streets at 30 per cent. The centers of the streets are 
shown in heavy black lines, the breaks indicating the loca- 
tion of the retaining walls. The light lines are the pro- 
jections on the side hill of the center lines of the streets 
and the distances between them and the heavy lines show 
the amount of cut and fill. The construction lines are 
dotted. H. W. BRINCKERHOFF. 


on Domestic Enginetring. 


Communications relating to the practical details of plumb 
heating, lighting and ventilation will be welcomed in th 
column. The writer's true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 
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HOT-WATER RADIATORS ON A LEVEL WITH 
BOILER. 


‘* ARCHITECT,” of Cairo, IJl., writes: ‘*‘Can a hot- 
water heater be set up as well on a level with the ground 
floor—that is, in the first story of a house as in the base- 
ment or cellar? Can it work to as good advantage in 
heating the first and Second stories? In this town there 
are no cellars.” 


[In our issue of July 12, 1890, we show an arrange- 
ment of securing circulation through hot-water radiators 
placed below the Jevel of the boiler. The fiow pipe from 
the boiler is first carried up some distance, in this case to 
the top of the first story, and is then brought down to 
supply the radiators. 

‘The plan has given entire satisfaction. The same 


method is frequently applied where indirect hot. water 
heating is employed, and where the indirect radiators are 
only slightly above the level of the top of the boiler. The 
working conditions of such radiators corresponds very 
nearly with those on *' Architect’s”” first floor, the boiler 
and radiators there being on the same level. If our cor- 
respondent, therefore, will apply the principle illustrated 
in our former issue he will have no trouble in getting 
proper circulation in his first floor radiators. The second- 
story radiators cali for no special considerations, and 
ought to work well when connected in the customary 
manner. We would suggest, however, that independent 
circuits be used for each story. With this arrangement 
each set of radiators will have its own main flow and re- 
turn pipe, and there will be no opportunity for the upper 
radiators to circulate at the expense of the lower cen 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as i 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
relies piece of paper, so that it may be prompcly sent to 
the Editor. 


HOW MANY LEAKS ARE ALLOWED IN 
AMERICAN WATER MAINS? 


W. PERRY, JR., hydraulic engineer, Montreal, P. Q., 
writes: ‘* Would you, through your columns, ask the 
water-works engineers and superintendents of the United 
States if they allow seven leaks per mile in jointing cast-iron 
water pipe? My reason for asking you this question is, 
I saw a letter in one of our city papers saying that there 
was an average of four leaks per mile, and that the best 
American engineers allowed for seven Jeaks per mile. If 
such is the case it is the first time I ever heard of allow- 
ing for bad work in jointing water pipe. Water works 
men generally pride themselves in having as few leaks as 
possible.” 

[We quite agree with our correspondent that it would be 
a peculiar practice to make allowance for bad work in 
jointing water-pipe. One leak per mile ought to be sufh- 


cient to call for repairs. ] 


THF. contractors for paving Broadway and Park Row’ 
New York, were notified on the 5th inst. by Public Works 
Commissioner Gilroy to begin the work on those thorough- 
fares within five days. The carrying out of these orders 
will make it necessary for the Broadway Railroad and the 
Third Avenue Railroad companies to make haste with 
their cable trenches. Unless the trench work is done be- 
fore the new pavement is laid the Department of Public 
Works will oppose it. No permits can be secured for 
work that will necessitate the tearing up of a newly laid 
pavement. 


IN consequence of low water in the city reservoir at Am- 
sterdam, N. Y., well water is being sold on the streets for 
five cents a pail. Many are afraid to drink the reservoir 
water because they think it impure. The water con. 
tinues to recede, and just now there are said to be great 
fears of a water famine. 


THE JOURNEYMEN PLUMBERS AND STEAM 
: FITTERS. 


Tue Journeymen Plumbers’ and Steam Fitters’ Asso- 
ciation concluded its convention at Pittsburg on the Ist 
inst. The following officers were elected for the ensuing 
year: President, P. J. Quinlan, of Boston; First Vice- 
President, George McDonald, Denver, Col.; Second Vice- 
President, A. A. McLaughlin, Worcester, Mass.; Third 
Vice-President, M. J. Driscoll, Brapklyn ; Fourth Vice- 
President, Thomas C. Shannahan, Pittsburg; Secretary, 
Richard A. O’Brien, Washington; Treasurer, P. H. 
Gleason, Brooklyn; Executive Board, representing North- 
erp States, }idward Carroll, New York; M. J. Coolahan, 
Pittsburg; representing Western States, James H. Doyle, 
St. Paul: Charles H. Signor, St. Louis ; Eastern States, 
James J. Doody, Brooklyn; J, Scott, Lowell, Mass.; 
Southern States, John M. Haupt, Baltimore. 

In the matter of a uniformity of wages, it was decided 
that to form a national scale would be impossible, owing 
to the difference in prices of living in different localities. 
It was therefore agreed to elect a vice-president for each 
State, whose duty it would be to call conventions of dele- 
gates from the local unions in his State to regulate wages, 
apprentice laws, hours of work, and to confer with master 
plumbers as to the condition of the trade and consult with 
them as to means for improving it. It would be also the 
mission of the Board of Conference to arbitrate in the case 
of disputes and adopt such plans as would obviate, once 
and for all, all occasion for strikes. 

The Vice-Presidents chosen for this work were: For 
New York State, Edward Carey; Colorado, M. J O’Garra; 
Massachusetts, A. A. McLaughlin; District of Columbia, 
N. J. Plast; Maryland, C. E. Zimmisch; Virginia, A. J. 
Bowman: Minnesota, J. F. Grillow; Nebraska, M. J. 
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Conway; New Jersey. Thomas Hart; Connecticut, J. J. 
Flinn; Pennsylvania, James Robinson; Washington, D. 
H. DeClark; Missouri, William F. Coakley. The States 
not represented will be notified to send a name to the 
National Association to be appointed. The officers were 
installed and at 6 o’clock the convention adjourned. The 
next convention will be held in Denver, Col., on the last 
Monday in July, 1891. 


USE OF LEAD TO PREVENT SLIPPERY 
PAVEMENTS. 

Mr. J.C. MERRIWEATHER, of Greenwich, England, 
proposes a combination of lead with paving materials to 
prevent slipping. One plan is to place lead plugs or strips 
at or in the joints of paving blocks; preferably at the in- 
tersection of cross and longitudinal joints, and another is 
to use the same device in coalhole or manbule covers, the 
theory being that ‘‘ lead is sluggish and bites.” 

It is a very difficult material for either a man or horse 
to slide on, but as heretofore used for wheelways, noticea- 
bly on Holboro Hill, London, it proved too soft to 
stand the traffic, while its value to the junk man proved a 
Strain on the street Arabian under the trials of London 
life. 

In coalhole and other covers in a sidewalk its use 
would be very grateful to pedestrians, while its employ- 
ment in granite slabs might save a great deal of channel- 
ing now resorted to when they grow too slippery through 
wear for safety. - 


AT the recent convention of the National Association of 


Master Plumbers at Denver, John J. Weaver, of Phila- 
delphia, read a paper on plumbing inspection, in which 
he said that ‘‘one of the benefits is that inspection of 
plumbing and house drainage secures to the householder 
good plumbing ; for, as the rules must be complied with 
the plumber must, therefore, be abreast with the times, 
for if he does not know how to work properly he must 
learn, or else quit the business. 

‘* The inspection of plumbing and house drainage says 
to the householder: ‘Stand by the department in seeing 
that the plumbers furnish a certificate of final inspection,’ 
and they will find that the department is the means 
through which has been avoided the ventilation of the 
drain into the hot-air pipe of the heater, or the impregna- 
tion of the ground from leaky joints in soil pipes. It is 
presumed that in other places the same proportional ben- 
eficial results have followed the establishing of plumbing 
and house drainage as have been observed in Philadel- 
phia. 

‘* During the years, 1884, 1885 and 1886, the three years 
immediately preceding the establishment of house plumb- 
ing and house drainage in Philadelphia, the number of 
deaths from the principal zymotic disease was 8,897, and 
during the years 1887, 1888 and 1889, the three years 
immediately succeeding, the deaths from the above dis- 
eases were 8,401, showing a decrease of 436, a yearly 
average for the three years’ life of the department of 
165%. 

‘* The householders are fast finding out that the consci- 
entious, competent plumber does not deserve the abuse 
that so often has been heaped upon him by those who are 
ignorant of the amount of brains, as well as brawn, which 
is necessary to properly conduct the plumbing business, 
that the plumber is as important, if not more so, than the 
physician, for his work. if well done, prevents the diseases 
which, when once contracted, the physician cannot always 
cure. 

‘* Now we must adniit that whatever benefits the house- 
holder must benefit the plumber, for upon such customers 
he depends for prosperity in his business. 

‘* The inspec:ion of plumbing and drainage has been a 
powerful lever in raising the plumbing business to a 
higher standard, by showing the community that those 
who know how to do work properly were among the 
number active in establishing the inspection of plumbing 
and house drainage, having that commendable pride in 
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their business which would not allow the death-rate of 
the city or town in which they lived to be increased 
through criminally defective plumbing, if such could be 
prevented by the inspection of their own work along with 
that of others who had no further interests in their trade 
than the amount of money to be made out of each job. 

‘*The establishing of rules and regulations for inspection 
of plumbing by the Board of Health, or some other com- 
petent department, gives such a security to our custom- 
ers that, where formerly they would have only crude and 
cheap fixtures, they now desire not only to increase the 
number of plumbing conveniences but to have them of 
elaborate and expensive material, all of which, of course, 
tends to the advantage of the plumber. 

‘* Finally, inspection of plumbing and house drainage is 
increasing the number of plumbers who do good work, 
for no plumber can truthfully say that he alone in his city 
or town, where such inspection exists, is the only plumber 
who does good work. It increases the number of those 
who believe that good work pays, and have learned that 
their customers are willing to allow them a living profit 
for the same. In short, those who conceived and execu- 
ted the thought of having plumbing and house drainage 
inspected by the Board of Health, or some other responsi- 
ble authority in which the customers of the plumbers may 
have confidence, builded better than they knew.” 


A THEATRE FIRE PRESSURE SYSTEM. 


THE automatic steam and tank pressure arrangement 
for general and fire purposes in the Broadway Theatre, 
New Yora City. is shown in the accompanying diagram, 
where T is a 6,000-gallon iron roef tank, filled through a 
pump pipe A. B is an overflow. C is an emptying pipe. 
The general house supply 4s through a pipe D, which pierces 
the tank at E half way up, sothat it can draw off the water 
in the upper half of the tank only, always leaving below the 
level E 3.000 gallons of water that can be drawn only through 
the fire line F, which has branches to four other lines, G G, 
etc. H is a check valve, closing by an upward pressure, 
I I, etc., are hose cocks, J is a Worthington pump with 
a patent automatic pressure regulator connected by a pipe 
K to the pump pipe F. Steam, at a pressure of about 60 


‘pounds, is always kept up, received- through the pipe L. A 
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spring at N is regulated so that a pressure of about 
70 pounds in the pipe will balance the steam pressure in 
the pipe L and close a valve at M. If, now, water be 
drawn from any hose cock I the pressure is diminished, 
the steam opens the valve M and starts the pump, whose 
pressure closes the check valve H and allows the pump to 
work at any pressure on the fire streams until the hose 
cocks are closed and the pressure in the pipe F becomes 
great enough to close the valve M. The tank water is 
thus shut off while the pump is working and so is pre- 
served for use while the pump is starting if the street 
supply should fail. 

This arrangement is illustrated from a description by 
W. R. Bracken, of the firm of Moody & Bracken, of New 
York City, who did this work, with the other plumbing in 
the building. 
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HEATING AND VENTILATING SCHOOL- 
HOUSES. 


(Contioued from page 139.) 


THE solution of the problems in school-house heating 
and ventilating, pointed out last week by Mr. William E. 
McClintock, bas brought out some ingenious methods of 
conveying heat in, and foul air out, some of which are 
described by the author as follows : 

SHURTLEFF SCHOOL, CHELSEA. 


This is a three-story stone building with 16 rooms and 
a hall equal to two more rooms, and the coat rooms to 
correspond. The system in use in this building is what 
is known as the Smead & Northcott and includes the heat- 
ing, ventilation and sanitation. 

The building is divided into two equal parts, each being 
treated exactly alike. ‘he fresh air is introduced through 
windows in the basement into chambers. Thence it passes 
into brick flues, and by means of a damper can be passed 
directly into the rooms, or first passed over the heater and 
then into the rooms, or part of it can go by each channel 
and be admitted to the room at any desired temperature 
by working the damper. The heater consists of a long 
fire-box protected by a corrugated iron lining that allows 
an airspace between it and the casting of the box itself 
and which prevents the fire-pot being heated to a red heat. 
The flame and smoke pass out of the rear end of the fire- 
pot, then back through a series of tubes to the front end 
of furnace, when it again passes to the back end through 
& smoke pipe, and thence to the smoke flue. The air to 
be warmed thus comes in contact with a very large surface 
at a comparatively low temperature. The damper that 
allows the warm and cold air to mix is regulated by a 
crank in the school room and is worked at the will of the 
teacher alone The warm air is introduced into the rooms 
through a register in the wall about 8 feet above the floor, 
except in one or two cases where the construction of the 
building would not permit. 

The foul air extractors are in the side walls at the floor 
on two or three sides of the room other than the side with: 
the heat register. The extractors are in the aggregate a 
little larger than the inlet for warm air. These are 3-inch 
strips, fastened to the floor timbers and at right angles to 
same, that allow of a free circuJation beneath the floors 
which are nailed to these strips. This last method has, I 
think, been abandoned at the present time on account of 
the extra danger of the rapid spread of fire. Vertical 
wooden flues, tin lined, pass down from each room, con- 
necting with the space under the floors, and ending in a 
large brick gathering room. 

From the gathering room the air passes into and 
through a tunnel that doubles on itself, and then by a 
right-angle turn, ends in the side of the bottom of the 
main stack, which is of brick and ends 4 feet above the 
roof. ‘lhe inside dimensions of this stack are 3.55x5.62. 
A small heater in the stack at the cellar floor will heat the 
stack to a temperature of 92° Fahr., if desired, creating a 
current having a velocity of between 10 and 11 feet per 
second. An arrangement of closets and seats over the 
tunnel referred to furnishes a sanitary convenience. ‘The 
fcecal matter is received on a brick floor so laid on iron as 
to give a 6-inch air space beneath it. On the boys’ side 
the urinals discharge by pipes into the same tunnel. All 
of the moisture seems to be evaporated from both the 
foecal matter and the urine, leaving a dry and almost in- 
odorous substance which can be saturated with oil and be 
burned if so desired. The draught is at all times down 
through the seats when the covers are raised, with a ve- 
locity of from 6 to 10 feet per second. No smell can be 
perceived either in the closets or urinals, although some 
800 or goo pupils use them. 

Air meter tests give a good flow of air under various 
conditions and in the direction planned and at rates that 
show the air in the room 10 be changed in from 9g to 16.4 
minutes. The best results are when the stack is heated 
thoroughly and the air moves with a mean velocity of 5.5 
feet per second. Allowing the school to be full, we have 
450 pupils to each stack, and with 20 cubic feet per pupil, 
we have to discharge 9,000 cubic feet per minute, or at 
the rate of 5.5 feet per second. In order to get 30 cubic 
feet per second we must have a velocity in the stack of 
8.5 feet per second. 

A few tests have been made in this building to ascer- 
tain the amount of carbonic gas. These tests were made 
just before the noon closing, and showed at the breathing 
line 14.36 parts, and at the outlets 16.53 parts to the 10,- 
ooo. ‘This showing is rather a disappointment, but goes 
to prove that in order to get as low as Io parts in 10,000 
we must allow more than 20 cubic feet per minute. These 
results compare favorably with Prof. W. R. Nichols’ ex- 
aminations cf 29 school rooms in Boston in 1880, when 
he got a mean of 15.6 parts per 10,000. 

The cost of introducing the whole of the heating, ven- 
tilation, and sanitary appliances was $7.000. 


BROADWAY SCHOOL. 


This is a two-story wooden building with four rooms, 
each 28x32 feet, and 14 feet high. The building was 
originally heated by steam pipes running around three 
sides of each room, the steam being furnished by a tubu- 
lar boiler. The ventilation cunsiste.! of an outlet flue; but 
no means were furnished to allow fresh air to come into 
the rooms. ; 

There are 56 pupils in each room. The intention was 
to allow 25 cubic feet per minute per pupil when the 
building was remodeled in the year 1888. ‘he steam 
pipes were left in their original position in order to act as 


supplementary heaters during very cold weather, and are 
intended to be used when the temperature is extremely 
low. 

Steam coils are placed in the cellar, one each for a 
room, and these are connected directly with the outside 
air by flues having a clear opening of 30x18 inches, cov- 
ered by a wire netting Of %-inch mesh. The flues allow 
the air to pass over the steam coil ard thence into the 
school-room, being delivered into the room at a point 
about eight feet above the floor and on the side with no 
windows. ‘lhe amount of air admitted through these 
flues can be regulated by means of a damper in each flue. 

The foul air is removed by ducts built of lath and 
plaster work up to the attic floor, and from there the four 
ducts join together into one in the center, and near the 
roof have an inside measurement Of 31 5x40.5 inches, or 
8.86 square feet. The section of the ducts from each 
room is equal to 3.76 square feet. The main ventilating 
shaft ends just above the ridge of the roof in a cupola 
having wire netting around the openings to keep out the 
birds, etc. In the upper part of the main ventilating 
shaft there are six lines of 11¢-inch steam pipe passing 
around the four sides and heating the air of shaft. ‘Ivhe 
flue for ventilation in each room has a register in the wall 
at the floor and one at the top of room. ‘rhe lower regis- 
ter is the same size as the warm air flue, 30x18 inches, the 
upper one being slightly smaller, 18x10, for no other 
reason than that it was built so and not changed with the 
rest of work. The ventilating outlet is on the same side 
of room as warm airinlet. The expense of refitting this 
building as described was $450, which includes the indi- 
rect steam heaters, cold air boxes, flues for warm air to 
rooms, ventilating ducts from attic floor through the roof, 
and all the registers and fitting. 

Several experiments have been made to see the amount 
of air passing into and through the rooms, and 1ts quality 
in the rooms. Trials in the main shaft above the points 
of delivery for the individual flues gave as the rate for the 
whole building 16 8 cubic feet per minute per pupil. 

There are two slight changes that could be made in this 
building that would probably add to the efficiency—viz.: 
The steam for the coil in the top of the main flue should 
come from a separate small heater or from the main boiler 
with shut offs for the other rooms ; as the rooms are heated 
too much when the outside temperature is high if more 
than two pounds are indicated on the gauge, while that 
amount will give good results in the shaft. The second 
change is to divide the cold-air shaft just before entering 
the coil box with a damper to allow the cold air to pass 
directly into the rooms or through the coil for heating or 
to be mixed to give any required temperature before en- 
tering the rooms. One other evil in this building results 
from the direct steam pipesinthe rooms. ‘Uhese are often 
used by the janitor to heat the rooms io the morning 
quickly, but they are not always closed when the session 
opens. The result is too much heat; and it is necessary 
to open the windows for comfort. 


CARTER SCHOOL, CHELSEA. 


This is a four-story brick building and as remodeled 
has what is known as the Fuller & Warren system of 
heating and ventilating. There are 16 rooms, a hall equal 
to two rooms, and the usual coat room. 

The fresh air is introduced through galvanized iron 
boxes opening through the cellar wall, two at each end of 
the building, dividing the same into four equal parts. 
The air passes from the air boxes into the brick chamber 
where the heater is located, entering the same at the bot- 
tom. ‘The heated air passes from the top of the heating 
chamber into brick flues that lead directly to the different 
rooms, The hot-air flues passto the bottom of the furnace, 
where there are openings that allow the cold air to pass 
into the same and then into the rooms direct, if desired ; 
or where it can be mixed with the heated air to any de- 
sired temperature by means of a damper that is controlled 
by either the janitor, by a chain at the furnace, or by the 
teacher with acrank at the inlet register in the school- 
room. A double-acting damper closes the cold-air inlet 
before passing to the heater and at the same time opens 
the down extracting flue from the rooms, allowing the 
warmed air from these rooms to be heated over again 
during those times when school is not in session. ‘lhis 
is no doubt a good thing as far as economy of fuel is con- 
cerned, but it is leaving a great deal to the honesty of the 
janitor ; or it affords a great temptation for him to be late 
about his fires in the morning if he sodesires. Of course 
this damper should never be used when school is in session. 
The warm air is introduced into the room at a point about 
cight feet above the floor through the side wall, opposite 
the windows. 

The foul air extractors are located in the floor or side 
walls at the floor, and are of tin-lined wooden construc- 
tion and pass down to a brick chamber in the cellar below 
the concrete floor level from which point they pass into 
the base of the main stack, which is of brick, and passes 
up to a point about 4 feet abovethe roof. A small heater 
in the base of this stack, fired from the cellar, raises the 
teniperature in the stack so as to give a good flow of air 
up the shaft and suction down from the rooms. The 
main stack has an area of 4x7 feet, and one is located at 
each side of building taking the air from eight rooms. 
Area of down extracting flues is about 640 square inches. 
The heater used here is a round furnace with tubes in the 
top to give an increased heating surface. 

The State inspectors have got as high as 30 cubic feet 
per scholar per minute from all the rooms. At the only 
time I tried the discharge [ found the air flowing through 
the stack at the rate of 11,620 cubic feet per minute, 


while 12,000 would allow 30 cubic feet per minute per 
pupil. Although I found this to be the mean flow [ also 
found that in certain rooms we failed to get so good a 
result, the amount lessening somewhat as we reached the 
upper floors. Trials made since show this defect to be 
remedied mostly, if not wholly ; and it is safe to say that 
the pupils are getting the full 25 it not 30 cubic feet 
needed 


A test of the air in this building showed there were but 
8.63 parts of carbonic acid gas at the breathiny line and 
g.08 parts at the outlet per 10,000. This result was ob- 
tained jn a room on the second floor at 11.30 just as school 
was lePout, but before the doors had been opened. The 
cost of putting in the heating and ventilating was $6,456. 

I think | have said enough to show that there have 
been cases of badly ventilated buildings in which school 
children have had to work much to their disadvantage ; 
and that changes are taking place that are giving good 
results theoretically, and which will give to our children 
what is of far greater advantage than an education, and 
that is good health. 


(To Be CONT.NURD ) 


COST OF ONE-INCH BRANCH TEE COILS. 


THe Boynton Furnace Company, of New York, 
sends us the accompanying table giving the cost 
of 1-inch branch tee coils of various sizes. ‘lo steam 
and hot water fitters and engineers its convenience is 
at once apparent, giving as it does at a glance the area of 
heating surface in any size of coil, the cost of the com- 
plete coil, and the cost per square foot of heating surface. 
‘rhe table takes into consideration the cost of the pipe, 
right and left ells, branch tees, hook and expan- 
sion plates, plugs and wood brackets, and putting 
up, but does not include the cost of supply and 
return valves, air valves, nor the cost of connecting 
the coils with a distributing system after they have been 
made. The largest run of branch tees has been figured 
on, and the figures in general have been so taken that the 
prices given in the table may be considered as outside 
prices. Of course they will vary somewhat, according to 
locality and the ruling discounts on pipe aod fittings, for 
which allowance must be made. 


Cost OF ONE-INCH BRANCH T'gE COILS. 
Discount on p:pe from 136 inches up, 55 per cent.; 13{-inch pipe, 
down, 45 percent. D.scount on fittings, 7o per cent. lime, 
$6 per day for man and helper (r0 hours per day). 
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Tue largest cistern in the world is claimed to be under 
the machine shop at the Charlestown, Mass., Navy 
Yard. It is 100 feet in diameter, with a depth of go 
feet. It was built in 1858 by Master Laborer Otis 
Little, and supplied water to the great machine plant. 
The cistern was ted from a number of wells on the 
higher land near Chelsea Street by means of underground 
aqueducts. More than 850,000 bricks were used in its 
construction. This mammoth well has not been utilized 
since the introduction of Mystic water into Charlestown 
in 1865. 


Newark, N. J.. is considering the advisability ot 
having electric wire subways. A short length of subway 
has been in use for over a year past, but subways are now 
proposed in a large number of streets, 
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STEAM-HEATING IN THE MECHANICS’ BANK 
BUILDING, NEW YORK. 


PART II.—-THERMOSTATS, STEAM VALVES, ELECTRO PNEU- 
MATIC VALVES AND DIRECT RADIATORS.* 


ALL the heating in this building is automatically con- 
trolled by thermostats placed in each room, and operating 
pneumatic valves that regulate the admission of steam to 
the radiators and warm air to the conduits. 

Figure 3 shows the details of the thermostat that may 
be set to work at any temperature, and is claffhed to 
operate satisfactorily within a range of one degree. The 
figure shows the back of the instrument that is mounted 
on a brass bed-plate P, to which are fixed the standards 
A B B that carry the mechanism and have holes Z Z for 
attaching it to the wall or other convenient support. One 
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A fallin the temperature bows out I in the opposite 
direction to the (exaggerated) position X and makes con- 
tact between K and L, thus completing the circuit from 
R to V and closing the valve. 

By moving lever G along the scale H, screw F is turned 
and swings lever C on its pivot D so as to set the bar K 
nearer to either L or M, and make the thermostat operate 
at any desired temperature within 15 degrees of that 
originally provided for. 

T is a thermometer with scale S on the face of plate P, 
the thermometer is entirely independent of the thermostat 
and in no way connected with its operation, but is 
attached to it simply for convenience. 

The current from the thermostat operates the electro 
pneumatic valve, of which Fig. 4 is a general view and 
Fig. 5 is a plan with the top E removed. 
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end of lever C is connected to A by the pivot D, and the 
other end by a screw F tapped through lug E. 

The expansion bar I is made of a plate of brass and a 
plate of rubber riveted together and attached to lever C at 
pivot D. 

The other end of the bar is free and carries a platinum 
contact bar K. O O Oare bind posts fixed on plate B, 
and receiving the circuit wires Q R V, and the adjustable 
contact points Land M. The rubber and brass in bar I 
expand and contact differently for the same differences of 
temperature, so that a rise in temperature will make it 
bow out to the (exaggerated) position U, and throw K to 
K' in contact with M, thus completing the electric circuit 
from R through Q and opening the valve. 


SEI Sere ee 
*Part 1. -Arrangement of Exhaust Main, Boiler Feed Heater aud 
Warming Fresh Air Blasts was published August 2. 


The chamber D is substantially a three-way valve with 
its ports opened and closed by a pair of electro magnets. 
A, C and B are tubes to the compressed air main, to the 
steam valve, anda free vent, respectively. C is always open 
into chamber D. A is open when B is closed and vice 
versa. N S and N’ S’ are electro magnets. J J are arma- 
tures connected by cross piece K that is pivoted in the 
center. 

Lever G, pivoted at the center, has its faces F F cov- 
ered with rubber into which the sharp edges of tubes A and 
B sink and make tight joints. ‘The arm I is pivoted to 
one end of armature J, and carries the contact roller H 
that has its bearing on G maintained by the spiral spring 
O. ‘The operation by the thermostat, Fig. 3, is as fol- 
lows : Air pressure is always maintained in tube A, sup- 
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is open and the steam valve operated throUgh pipe C is_ 
open; if now the temperature rises a little and operates 
the thermostat it sends a current through V and magna. 
tizes the poles N’ S’, which then attract the armatures J J 
that revolve in the direction P, and the movable parts of 
the mechanism take the positions shown by dotted lines; 
lever G opens A and closes B, and the pneumatic pressure 
in C closes the steam valve. When the temperature has 
fallen sufficiently the thermostat changes the current from 
V (Fig. 3) to Q, which correspondingly cuts it off from 
electro magnet N’ S’ and sends it through electro magnet 
N S, which then attracts the armatures J J back to the 
original position, shutting off air pressure through A, 
opening vent B and allowing the steam valve to open as 
pressure fails in C. LL are contact springs that 
switch off the curreat through conductors M M as soon as 
the armatures reach their extreme positions, thus cutting 
off the current and saving the battery. 

Figure 6 is a sectional view of the steam valve and 
shows its operation by compressed air from tube C, Fig. 
5. F is the steam inlet, and Q its outlet. Bis the valve 
seat and A the poppet valve, whose stem passes through 
a stuffing box E and is fastened to a wooden head H. 


I is a circular rubber diaphragm, clamped between the 
hemispherical shell J and the ring K. L is a spiral spring 
that opens the valve A as shown, when there is no pressure 
in chamber M; if pressure be admitted through C, the 
diaphragm and stem head will be forced down towards 
position H’, indicated by dotted lines, and the valve will be 
closed and steam shut off as long as pressure is main- 
tained in M. This cut shows the valves as used in this 
job, but in some cases the stem D is continued to pass 
through another stuffing box N and terminate in a handle 
O, shown by dotted lines, so as to admit of regulation by 
hand at the radiator independently of the thermostat 
system. 

Globe valves, gate valves and other forms are also 
arranged in the same manner. 

Figure 7 shows the arrangement of the valves illus- 
trated by Fig, 6, on the Bundy radiators D, which are in 
most cases placed under the windows. L is the live and 
R the return steam pipe. A A the valves controlling their 
delivery, and C’ is the air pressure pipe. E is the air 
valve, and B its vent pipe. 


(To Be CONTINUED.) 


TRADE PUBLICATIONS. 
EXHAUST STEAM ECONOMIZER. 

THE *‘ Vacuum” exhaust steam economizer, made by 
Warren Webster & Co., of Philadelphia, Pa., is described 
and illustrated in detail in a new catalogue just issued, 
and dated July, 1890. A large number of testimonials 
from different sources are printed, tending to show that 
the apparatus is in extended use. As its name implies, 
the apparatus is designed to use exhaust steam economi- 
cally in heating feed water for boilers and in acting as a 


purifier. 
TUBULAR WELL SUPPLIKFS. 


THE Cook Well Company, of St. Louis, Mo., bave sent 
out a new catalogue in which they illustrate and describe 
their tubular well supplies and their system of tube wells. 
Strainers, pumps, bydraulic jacks and a large number of 
details are shown, and tables of sizes and prices are given. 


STEAM AND WARM AIR HEATERS, 

THE new catalogue recently issued by the J. F. Pease 
Furnace Company, of Syracuse, N. Y., gives detailed 
descriptions of their warm air furnaces and combination 
steam and warm air heaters. A large number of engrav- 
ings are given, and also extensive tables of sizes. 


THE MULFORD BOILER. 

THE Mulford Heater Company, Galva, IIl., are send- 
ing out their new 18qo catalogue, in which their steam and 
hot-water heating boilers are illustrated and described at 
length. Interesting chapters also are given on steam and 
hot-water heating, the difference in cost between the two 
systems, fuel consumption, etc. The concluding pages 
contain directions for starting and managing the boiler, 
tables of prices and sizes, and numerous testimonials. 


VALVES AND HYDRANTS. 

THE Galvin Brothers’ Valve and Hydrant Company, of 
Detroit, Mich , have issued a neat, new catalogue, de- 
voted to their several water-works and steam specialties. 
A large number of different forms of gate valves for both 
water and steam corporation stop cocks and hydrants are 
illustrated and described, and sizes and prices are given. 

The company are sending out also copies of a decree of 
the Circuit Court for Wayne County, rendered June 30, 
18go, according to which their Mr. James Galvin is made 
sole owner of the contested patent on a swinging wedge 


pose it to be shut off as shown in Fig. 5, then the vent B | gate valve. 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


NEws DEPARTMENT. 


ARCHITECTURAL COMPETITION. 


KENT, WaAsH.— Building. — Plans are 
wanted. no date specified, for erecting a $10,- 
000 school building at this place. Address 
Clerk Board of Education, as above. 


CONTRACTING INTELLIGENCE. 
renee eee 
For works for which proposals are requested see also 

the ** Proposal Columns,’ pages i-ii-158. 


WATER-WoORKS WANTED. 


CHESTER, N.Y., August 5, 1890. 
To the Editor of Tue ENGINEERING AND BuiLvinG 
Recorp: 

DEAR SIR: We have a scattering village 
here of perhaps from 700 to 1,000 inhabitants, 
and have been talking water.works for the 
past year. We have incorporated fire limits, 
but as yet have not been able to get water put 
in. Can you recommend me to any parties 
that would be likely tc take hold and help put 
through a system of water supply if we can 
show good return for the investment. 

GEORGE M. ROE. 


IRON MOUNTAIN, MICH., Aug. 4, 1890. 
To the Editor of Tue ENGIN&ERING AND BUILDING 
RECORD: 

We have no paved streets, no sys- 
tem for cleaning, etc. We are about to 
get streets into shape and introduce sewerage 
and water supply systems. 

F. E. Woowsury, 
City Engiveer. 


BuENA VIsTA, VA., Aug. 6, 1890. 
To the Editor of Tue ENGINEBRING AND BUILDING 
Recoxrp:- 

The City of Buena Vista wishes to buy 
hook and ladder truck, hose wagon, and a 
number of 24-inch linen rubber-lined fire 
hose. Address C. BARGAMIN, 

Supt. City Water-Works. 


WATER. 
For Additional Water items see Proposal Columns. 


MURPHYSBORO, ILL.—M. T. Stookey, 
manager of the Belleville, Ill., Water-Works, 
is the contractor for the new Water-Works 
here and electric light plant. <A stand-pipe 
has been contracted for, to be built by Riter 
& Conley. of Pittsburg, and a Hyatt filter 
will also be put in. The new works are al- 


most completed. 


St. ALBANS, Me.—There is a project fora 
water-works system being discussed by the 
local officials. 


MAMMOTH SPRINGS.—According to reports 
a stock company has been organized at this 
place for the purpose of establishing a system 
of water-works. 


GLINTON, TENN.—It is about settled that 
this place will establish a water-works system. 


Bastrop, TExAS.—It is probable that the 
work of constructing the proposed water- 
works system for this place will be commenced 
before long. 


GOLDENDALE, WASH.-—The local officials 
have decided to establish a system of water- 
works at this place. 


TRENTON, TENN.—Reports say that this 
city has voted $20,000 in bonds for the con- 
struction of water-works at once. Mayor M. 
Oppenheimer may be addressed. 


GREENSBORO, ALA.—The people of this 
place have voted for water-works, and bonds 
will be issued at once. Mayor W. W. Powers 
can furnish information. 


NorTH BrookFIELD, Mass.—The people 
of this place are complaining of a shortage in 
the water supply, and there is a movement to 
increase it. 

Str. Louis, Mo.—Bids will soon be opened 
for the construction of six new settling basins 
by the Water-Works officials, to cost about 
$1,000, 000. 

Futon, Ky.—This city has decided to 
issue $25,000 for the purpose of providing for 
the erection of a system of water-works. Ad- 
dress the Mayor for particulars. 

CORRECTIONVILLE, TowA.—Reports say 


that this place is to have a system of water- 
works, and that the Town Clerk can furnish 


particulars, 


ST. PAUL, MINN.—The Minnesota Subway 
Conduit Company has filed articles of incor- 
poration with the Registrar of Deeds. The 
capital stock is $10,0000, and the project is to 
operate conduits and lay pipes conveying 
water from Lake Superior across Minnesota 
Point and Bay of Superior to the State line 
between Minnesota and Wisconsin. ‘The fol- 
lowing gentlemen are the incorporators: C. 
A. Severance, C. W. G. Withee, W. C. Hub- 
bell, A. N. ‘Taylor and S. Powers. 


HuBBAKD City, TEXAS.—The people of 
this place are discussing the water-works 
question. 


DarBy, Pa.—The Borough Council has 
passed a resolution granting permission to the 
Clifton Heights Water Company to lay pipes 
through the borough. 


PH@NIX, ARIZ. —The Farmers’ Irrigation 
Co. has been incorporated here, with a capi- 
tal stock of $100,000. A pumping outfit will 
be built. 


SPOKANE FALLs, WASH.— Keports say that 
the Water Committee has recommended the 
construction of a reserve reservuir to guaran- 
tee better protection against fire. 


MaDIsoNn, S. D.—H. Keene, Cashier First 
National Bank, writes: ‘* The establishment 
of water-works has not progressed as rapidly as 
expected, owing to a delay made by the Arte- 
sian well contractors in not having their pipe 
on hand. The well is now down from 175 to 
200 feet. No action has been taken by the 
committee in soliciting proposals for pipe and 
other material. It depends a good deal as to 
the result of obtaining a flowing or pumping 
well.’”’ 


MonmourTH, ILL.—There is talk of calling 
an election to decide the question of extend- 
ing the water supply system at a cost of 
$25,000. 

EAST PORTLAND, ORE,—A plant is to be 
established at this place by the East Side 
Water Company, at an estimated cost of 
$120,000. Address Isaiah Buckman for par- 
ticulars, 


BROWNSVILLE, TEXAS.—It is probable that 
a system of water-works will be established at 
this place. Particulars can be obtained by 
addressing Frank McMullen as above. 


New BRITAIN, CONN.—The Committee on 
Water Supply has concluded that a new water 
main from Shuttle Meadow is necessary, and 
it is thought probable that the Water Com- 
missioners will sanction its construction. The 
commissioners have recommended the build- 
ing of a pumping station at the foot of Arch 
Street to serve asa temporary relief. Both 
matters will be considered at the next meeting 
of the Common Council. 


NEw WESTMINSTER, B. C.—The follow- 
ing proposals for the construction of a system 
of water-works at this place were recently 
opened: E. S. Scoullar & Co., New West- 
minster, for material for main pipe, $41,- 
954.28; for making and laying same, $113.- 
161.40; total, $155,115.68. Wolff & Zwicker, 
Portland, Ore., for material, and making and 
laying main pipe, $171,271.60. D. McGill- 
vray, Vancouver, for material for main pipe, 
$45,589.45; for making and laying same, 
$104,476 &0; total, $150,066.25. Albion Iron 
Works Company, Victoria, for material fot 
main pipe, $55,522.63; for making and laying 
same, $107,714.50; total. $163,237.13. ‘lhe 
Risdon Iron and Locomotive Works, San 
Francisco, for making and laying the main 
pipe, $115,586. Bell-Irving, Patterson & 
Co., New Westminster, for material for main 
pive, $41,954.28. J. J. Robson, London, 
England, for material for main pipe, $42,929. 
Contract let to D. McGillvray. 


SHELTON, WASH.—W. D. Baldwin, Town 
Clerk here, writes: ‘‘The town of Shelton is 
about bonding itself for $20,000 for the pur- 
pose of erecting and maintaining water- 
works, electric lights, and for street improve- 
ments.” 


LEBANON, PA.—Press dispatches say that 
there are serious fears of a water famine at 
this place, and that steps will probabiy be 
taken to increase the supply. 


FALL River, Mass.—Reports say that the 
Board of Aldermen has voted to borrow 
$25,000, the money to be used for the exten- 
sion of the water service. 


LOWELL, Mass.—Numerous water-.main 
extensions are tobe made at this place. 


SOUTH BEND, IND.—The question of mak- 
ing extensive improvements to the water-works 
system at this place is being considered by the 
city officials. 

CHICOPEF, MASS.—Extensions are soon to 
be made to the plant of the local water com- 
pany. 

ST. PAUL, MINN.—The Board of Public 
Works will consider plans for a new pump at 
the McCarron Lake station. 


MiLes City, Mont.-—S. Gorden, City 
Clerk, writes: ‘‘The Miles City Water and 
Electric Light Company, of which E. R. Gil- 
man, President of the North-West-Thomson- 
Houston Electric Company of St. Paul, is 
President; and H. F. Batchelor, President of 
the Stockgrowers’ National Bank of Miles 
City, is Secretary and Treasurer, have just 
completed a limited water supply for Miles 
City, Mont. At present only about 1% miles 
of mains have been laid for the protection of 
the business portion of the city, but the indi- 
cations are that the system will be rapidly ex- 
tended. The supply is from drive wells, 20 
2-inch wells supplying a large pump and 5 
supplying a small pump.”’ 


WEBSTER, Mass.—It is probable that the 
movement for water-works at this place will 
result in establishing a system at an estimated 
outlay of $75,000. 

SPRINGFIELD, MaAss.—The bids received 
by the Water Commissio.wers for the work of 
improving Ludlow reservoir, were not satis- 
factory, and probably new bids will be called 
tor. 

NoRTH BROOKFIELD, MAsSs.—Town Clerk 
George R. Hamant writes: ‘'Private citizens 
have made preliminary surveys for water. 
The town has not taken any action yet. The 
Board of Trade is to make some investigations 
relative to obtaining water, then, probably, 
the subject will be brought before the town.” 


NEWARK, N. J.—The Executive Commit- 
tee of the Aqueduct Boaid has recommended 
that proposals be advertised for furnishing 
12,300 feet of 24-inch pipe and specials; also 
1,800 feet of 12-inch pipe and specials, for 
the purpose of laying a new distributing main 
from the Clinton Avenue reservoir to Walnut 
Street, in accordance with plans already sub- 
mitted to the Board: also, for furnishing the 
pipe and specials and laying the same. 


LANCASTER, PA.—An additional reservoir 
is proposed for this city at a cost of about 
$27,000. ‘For particulers, address Robert 
Clark, Chairman Water Committee, as above. 


LEEDS, Iowa.—This place is to have a 
system of water-works. 

PETALUMA, CAL.— Extensive improvements 
are to be made to the plant of the Petaluma 
Water Company. 

ALEXANDRIA, La.—It is probable that the 
projected water-works system for this place 
will soon be established. 

ASTORIA, OKE.— The sum of $150,000 is to 
be expended on improving the local water- 
works system. 

JANESVILLE, Wis.—The Board of Water- 
Works Directors of this city has ordered the 
laying of an additional 4,500 feet of mains. 


WATER-WCRKS.—See our Proposal Col- 
umons for information regarding water-works 
and water-works furnishings at the following 
places: Marysville, O.; Pasco, Wash. 


SEWERAGE. 
For Additional Sewerage items see Proposal Columns 


ST. PAUL, MINN.—The Board of Public 
Works will recommend the appropriation of 
nearly double the amount of money fcr sewers 
this year that they did last vear. ‘lhe amount 
of paving done will be somewhat less, and 
that of other improvements will be about the 
game. 


CENTRAL FAxLts, R. I.—Frederick E. 
Shaw, of this place, has been awarded a con- 
tract to construct new sewers, at a cost of 
$10,000. 


OTTAWA, CAX.—lIt is proposed to drain 
Stewarton and Rochesterville, at an estimated 
cost of $200,000. The City Engineer can 
furnish particulars. 


CINCINNATI, Q——A trunk sewer 12 foot 
connection, 1,000 feet long, will be ready for 
bidders at the City Engineer’s office in ten 
days. 

WILLIAMSPORT, Pa.—It is probable that 
important steps will soon be taken towards 
making the proposed improvements to the 
sewerage system of this city. 


WEst Toronto JUNCTION, ONT.—Willis 
Chipman, C. E., Toronto, Ont., has made a 
report on a proposed system of sewerage for 
this town. 


HARRISON, N. J.— Considerable sewer 
work is contemplated at this place. For par- 
ticulars address the Clerk of the Common 
Council, as above. 


MERIDIAN, Miss.—Reports say that a sys- 
tem of sewerage is to be established at this 
place. 


SEWERS.—See our Proposal Columns for 
information regarding sewer construction at 
the following places: Boston, Mass.: Tiffin, 
O.; Binghamton, N. Y.; Galion, O.; Greens- 
boro, N. C.; Cleveland, O.; Key West, Fla.; 
Para, Brazil. 


RRIDGES AND IRON STRUCTURES. 
For Additional Bridge items see Preposal Columns. 


TOPEKA, KAN.—At a recent election in 
Shawnee County it was voted to appropriate 
$200.000 for building a bridge across the 
Kansas River at this place. The bridge will 
have a 50-foot roadway. 


WILLIAMANSETT, Mass.— The County 
Commissioners are having plans prepared for 
the masonry and superstructure for a new 
iron bridge across the Connecticut River be- 
tween Holyoke and this place. 


MINNEAPOLIS, MINN.—The Great North- 
ern road is preparing to build a bridge over 
its tracks at Fifteenth Avenue S. E.. as or- 
dered by the City Council some time ago. 
Plans have been prepared, and the work will 
begin soon. 


LITTLE Rock, ARK.—Reports say that a 
bridge will be probably be built over the 
Arkansas River from this city to Argenta. 


ROCHESTER. N. Y.—Reports say that a 
new bridge is to be erected at Court Strect, 
at an estimated cost of $150,000. 


CINCINNATI, O.—The plans prepared by 
the City Engineer for the Eight Street viaduct 
provide for a structure 2,956 feet long. which 
it is estimated will cost €280,000. Itis also 
proposed to rebuild the McMillan Street bridge 
at an expense of about $35,000. 


Lyons, Iowa.—The contract for the cop- 
struction of a bridge over the Mississippi 
River at this place, has been awarded to the 
Chicago Bridge and Iron Company, at $90,- 
990. 

WeEsTON, W. Va.—The Suars County Com- 
missioners have accepted plans for a new iron 
bridge at Weston. The Commissioners wil] 
soon advertise for proposals. 


DopprRIDGR County, W. Va.—The County 
Court of this county has ordered its Committee 
on Roads to advertise for proposals for four 
steel bridges for this county. 


ALEXANDRIA, La.—A new bridge is to be 
erected over the Red River pear this place. 


FALL River, MAss.—It is proposed to 
erect a bridge over the trac«xs of the Old Col- 
ony Railroad, at South Park. 


New BRUNSWICK, N. J.—The Board of 
Freeholders of Middlesex County, at a recent 
meeting, authorized the erection of a large 
number of new bridges and culverts. Among 
them were several culverts over the Commer- 
cial Avenue bruok io New Brunswick. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Trenton, N.J ; Whitby, 
Ont.; Toledo, Wash.; Montgomery, Ala.; 
Beeville, fex.; Hamilton County, O.: Brook- 
lyn, N. ¥Y.; Newport. R. I. 


STREET-WORK AND PAVING. 


ST. PAUL, MINN.—A proposition has been 
brought before the Board of Public Works to 
pave Bradley and other streets in the vicinity. 
It will come up again for consideration on 
August 16. The estimated cost of the paving 
is $52,000. 
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East St. Louis, ILL,—The Highway Com- 
missioners of Centerville Station Township 
have contracted with Caster Stalle, of this 
city, for the paving of Cahokia, Caseyville, 
Collinsville and Centerville roads. The con- 
tractor has two years to complete the work, 
and will receive $5,342 per mile for the pav- 
ing of the Cahokia Road, $5,792 for the 
Caseyville road, $5,942 for the Collinsville 
Road, and $5,442 for the Centreville Road. 


NewakRK, N. J.—Considerable street pav- 
ing is to be done at this place. 


New HAVEN, CONN.—It is proposed to 
expend the sum of $5,000 on additional street 
paving. 


GAS AND ELECTRIC-LIGHTING. 


BELOIT, Wis.— Beloit is to have 30 2,000- 
candle power electric lights in addition to 
those already in use. 


PELHAM, N. Y.—The Pelham Bay Park 
Electric Light Power and Storage Company 
has been incorporated here with $10,000 capi- 
tal. The trustees are, George W. Cochran, 
Edward S. Becker and Benj. Franklin. 


ONEONTA, N. Y.—The Board of Trustees 
of this place has renewed a contract for the 
public lighting of the village with the New 
York and New Jersey Gas Light Company. 


NEWARK, N. J.—The East Newark Gas 
Light Company will make numerous exten- 
tensions to its mains. 


OAKLAND, CAL.—The stockholders of the 
Oakland Gas Light Company are considering 
the question of making extensive improve- 
ments to the plant. 


New YorkK City.—An excliange prints 
the following: ‘‘ Specifications have been pre- 
pared for an electric light plant at the Mare 
Island Navy Yard. When the work at Mare 
Island is completed the continuation of the 
electric. work at New York and Norfolk will 
be considered.” 


Napa, Cat.—The following proposals for 
lighting this city for a period of eight months, 
from September 1, 1890, moonlight schedule, 
have been opened: Napa Gas Company, for 
so lamps or more until 1 A. M., per lamp per 
month, $2.50; same all nizht, $3.50. Thom- 
son-Houston Company, for 24 arc lights, 
1,200 candle-power, until 1 A. m., pet lamp 
per month, $10; same all night, $15; for 40 
incandescent lamps, 20 candle-power, per 
lamp per month, until 1 A. M., $2; same all 


night, $3. 
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WHITEHALL, N. Y.—The Trustees of this 
place are discussing the question of substitut- 
ing electric lights for the present method of 
lighting. 


ALEXANDRIA, LA.—An electric light plant 
is proposed for this place. 


CLINTon, Mo.—The Common Council of 
this place has decided to light the public 
Streets, etc , with 38 arc lights. 


ATLANTIC City, N. J.—There is talk of 
organizing a new gas company at this place. 


JERSEY City, N. J.—The New Jersey In- 
vestment Company has been incorporated 
here, with a capital stock of $1,200,000, to 
manufacture and set up electric lights. 


New YorK CiTy.—The Gas Commission 
has awarded contracts to the East River, 
Mount Morris, Harlem, United States, and 
Brush Electric Light Companies for lighting 
209 city lamps for which contracts had not 
been made. The companies agreed to do the 
lighting for the same prices they were paid 
last year. 


ELECTRIC RAILWAYS,.—New electric rail- 
ways will be established and improvements 
will be made to.those already built at the fol- 
lowing places: Macon, Ga.; Seattle, Wash.; 
Steilacoom, Wash.; Union, Ore.; Little Rock, 
Ark.; North Yakima, Wash.; Rockville, Md.; 
Tenneyton, Md.; Los Angeles, Cal.; Dallas, 
Tex.; Whatcom, Wash.; Westfield, Mass. 


BIDS OPENED. 


NEw YorK CitTy.—Bids for dredging were 
opened by the Dock Commissioners August 
7. Thecontracts are for dredging for a new 
pier off West Fifty-second Street, and at Pier 
(new) No. 57, North River; for a new pier 
No. 58, and at Pier (new) No. 59, North 
River. Following are the bids per cubic 
yard: P. Sandford Ross, 16 cents; Motris & 
Cumings Dredging Co., 20 cents; Charles 
Du Bois, t2 cents; Atlantic Dredging Co., 16 
cents; North American Dredging and Im- 
provement Co., 19 '4 cents. 


SouTH BETHLEHEM, PA.—The contract 
for the new L. V. offices is awarded to J. S. 
Allan, of South Bethlehem; contract price, 


$45,000. 


ALBANY, N. Y.—The Superintendent of 
Public Works has awarded to P. J. Brumel- 
kap, of Syracuse, for $16,967, the contract for 
extending the jetties of the Shinnecock Canal, 
and dredging the canal. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architect 
of the Treasury Department: 

Williamsport, Pa.—Approaches to the 
United States Court House, Post Office, etc., 
opened August 2, advertisement of July 9. 
Bidders: Owen Patterson, artificial stone for 
sidewalk, $13,208; Warsaw stone, $20,765. 
National Paving Co., artificial stone, $14,- 
542.75. W.H. Waltz, artificial stone, $21,- 
683; Warsaw stone, $23,935. George E. 
Sherry & Co., artificial stone, $15,500. Mar- 
tin Hendricks, artificial stone, $15,612; War- 
saw stone, $19,487. 

Lowell, Mass.—Erection and completion 
of, except heating and approaches to, the 
United States Post Office. Opened August 
6. Bidders: L. D. Wilcott, North Conway 
granite, $259,490; Concord granite, $262,990; 
Am. S. S., $267.790; $277,790. OD. J. Cur- 
tis, brown Crandell, $194,900; Long Meadow, 
$199,000; Middlesex Port Conn., $201,000; 
Leic. marble, $244,000; Concord granite, 
$265,000. Darling Bros., Monsor granite, 
$227,000; Monsor gray stone, $243,461; 
Blue Hill, $235,388; Concord gray, $236,729, 
Concord red, $233,729: Cape Ann granite, 
$242,224; Melford granite, $236,886; Espir 
blue marble, $256,000; Leic marble, $250,- 
156. Sweet & Runels, North Conway granite, 
$228,411; Concord granite,€235, 269; Dustable 
gtanite, $231.840; Deer Island, Me , granite, 
$228,411; Norway, Me., granite, $233,343. 
C. F. Foos & Co., Maine and New Hamp- 
shire granite, North Canon, $236,856; Maine 
and New Hampshire granite, North Fay, 
$241,657; Norway granite, $241,336; Cape 
Ann granite, $246,457. 


INDUSTRIAL. 


BrRooKLyn, N. Y.—At a meeting of the 
Board of Supervisors, held August 5, the 
question of building a tunnel, under Newtown 
Creek, from this city to Long Island City 
was discussed, and a motion to appoint a day 
on which all interested parties could be heard 
was Carried. 


Ir is reported that M. H. Keefe, Helena, 
Mont., has the contract for cutting the Busk- 
Ivanhoe Tunnel on the Ccntinental Divide 
of the Rocky Mountains, on the line of the 
Colorado Midland Railway, which, when 
completed, will be the third largest tunnel in 
the United States, and that the work is now 
likely to be pushed to an early finish. The 
Ingersoll-Sergeant Rock Drill Company, No. 


WHEELING, W. VA.—The following proposals for building a stone bridge over Wheeling Creek were opened by F. L. Hoge, City 


Engineer, July 21, 1890: 


BIDDERS. 
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For each cubic yard of grading approaches, as specified..... .......... sone ote $0.75 $o.70 $0.40 $o.40 $.20 $0.60 $1.00 
For each cubic yard of excavation in foundation pits for abutments, inciuding H 
the refilling and removal of same, as specified. we eneeeee Soe seniey wits Bets s F I.00 I 00 1.25 60 -75 1.50 1 80 
For each cub:c yard of excavation in foundation pits of wings, including the 
refilling and removal of the same, as specified... ... ....... See ieee .40 -42 60 60 .go 1.50 t.8o 
For each cubic yard of excavation in foundation pits of abutments and wings 
removed over 300 feet, per roo feet, as specified. .. .........26 oe wesc eee .03 .03 03 20 .02 02 02 
For each 1,000 feet of white oak plank used in drainage, per M., B. M., as 
epecified.......... cer ees cece teeeeees oe eine vice caa Mera. * ides 27 50 28.00 35.00 30.00 30.00 26.00 22.00 
For each pound of wrought-iron spikes used to drainage and dowels in coping, 
tie rods, nuts and washeis, used in spaodrels, as specified...... oe ee .05 .05 0s 02% o .03% 06 
For each pound of Steel I beams, wall plates and brackets, as specified. . ..... 05 08 04 0375 04l4 .04 ns 
For cach iineat foot of vitrified clay pipe of 12 inches diameter, used in drainage, : 
as spec:ned..... a ee ee ase cree eee eee nee ees eeae ee eee ces 30 230 75 75 .38 37% 40 
For cach Itneal foot of same, of 18 inches diameter, used in drainage, as specified 35 -37% 1.25 85 65 48 ibe 
For each lineal foot of same, of 24 inches diameter, used in drainage, as specified. -§0 -55 2.00 1.37 1.20 87 t.25 
For each cubic yard of concrete (Portland cement) used as specified..... 7.50 7.40 g.00 9 ov 6.30 7.36 9.50 
For each cubic yard of concrete (American cement) used, as specified.. ......... 5.50 5.50 7.00 6.15 6.00 6.00 8.00 
For each cubic yard of masonry laid ia thse abutments in Portland cement 
mortar, asspecified . ... ... nate cee tween eee nee c eer ener scenes D. have ets 12.25 12.25 12.50 12.95 14.00 11.00 11.50 
For each cubic yard of masonry laid in abutments in American cement mortar, 
as specified... cee cece cee cece eee eee cent renee eee seve eeeee feet aes 10.50 10.25 11.80 12.00 1.00 8.00 Ir.00 
For each cubic yard of masonry used io arch sheeting, including centering an #21. 40 
coating back of arch, as specified. .......... ..  -6 -s.eeee sepanbiabeae. eee bid 16.00 15.00 16.50 416.75 27.00 27.07 23.50 
For eacn cubic yard ot masonry used in wings and external spandrels, as specified. 8 oo & 00 9.v0 12.00 11.50 12.50 1.50 
For each cubic yard of masonry laid in arch packing, as specified ........... as 8.00 8 00 5.50 7 00 6.00 8.00 6.80 
For each cubic yard of masonry used in retaining walls,as specified ... .... 8 co 8.09 6.80 ae 6.00 9.00 II 50 
For each cubic yard of masonry used in parapet walls, as specified. ....... .. -- 21.00 20.00 18 00 30.00 27.07 15.00 
For each cubic yard of brick masoary used in interior spandrels, as specih de sé 10.00 10,00 8.50 10.20 8.00 13.60 9.30 
For each cub.c yard of granite (if used) for ring stones, as specified iG, ee Be 50.00 S200) [assists tea: 40.00 38.00 55.00 55.00 
For each lineal foot of Medina sandstone in curbing set, as specified..... .. .... 1.00 .98 .80 r.00 65 75 76 
For each square yard of flagging laid, as specified... ... ......66 2. eee eeee 2.00 2.05 2.25 2 Bo 2.00 3.00 166 
For each square yard of brick paving laid, as specified... ....... 62-6. sees eee 1.50 1.55 t.30 85 1.25 1.50 1.35 
For each insulated pole set, as specified. ..... 6.6... . cee ce eee eee cee ees ar 150.00 140.00 25.00 35.09 45.00 45 00 150.00 


Estimated cost American cement in abutments. 


ee ae a ee ee Se 
* Berea, O., stone; + Frefort, O., stone. $B. B. Harris, Berea, O., stone, $21.00; Frefort, O., stone, $16.00, for each cubic yard of masonry used in parapet walls. 


Hallock Bros. bid withdrawn, and contract awarded to Paige, Carey & Co., of New York, who have commenced work. 


a es ee ee ee ee 


wee evel $104,386.00] $102,045 .00] $110,106.00! $124,981.00] $12 3.364.900] $131,031.00] $143,814.00 


AUGUST 9 


10 Park Place, New York, will furnish the 
complete double outfit of tunneling machin- 
ery—boilers, air compressors and rock drills. 


PROPOSALS. 


(Continued from page ii.) 
STREET PAVING. 


GEALED PROPOSALS WILL BE RECEIVED 
for furnishing the materials and laying about 

We square yardsof GRANITE BLOCK PAV- 
f G at the office cf the Board of Road Commis- 
Hall, until 


sioners of the city of Waterbury, Cit 
place they 


2 P. M., August, 20, at which time an 
will be publicly opened and read. 

All bids must be upon proper blanks and must 
be accompanied by a bond for $300, with satis— 
factory sureties, conditioned forthe execution 
of the contract within five days after notice of 
its award. 

Certified checks for $300, payable to the city 
of Waterbury, to be deposited with the Board of 
Road Cemmissioners, will be received in place 
of the above bond. 

Specifications can be seen at the City Engineer’s 
office, at which place blank forms of proposal can 
be obtained as well as further information. 

By order of the Roard of Road Commissioners. 

F W. Na es 
Ir Acting City Engineer. 


PROPOSALS. 


Notice to Sewer Contractors. 


GEALED PROPOSALS WILL BE RECEIVED 

up to TUESDAY, August 26, 2 o’clock P. M., 
at the office of the Board of Directors of the 
Street and Sewer Department, of the city of 
Wilmington, Delaware, for the construction of 
certain SEWERS, as follows: 5,715 feet of brick 
sewer, from 24 inches diameter to 2’ 7” by 3’ 104°, 
and 6,753 feet of terra cotta pipe, from 8 inches 
diameter te 20 inches diameter. 

A certified check for $1,000, made payable to 
the order of the Beard of Directors of the Street 
and Sewer Department, will be required of each 
bidder as a guarantee that the party or partieg 
to whom the contract may be awarded will exe- 
cute the same within five days after notice so to 
ty has been sent to the address furnished by 
them. 

The right to reject any or all bids is reserved. 

Proposals must be sealed and addressed, ‘* The 
Board of Directors of the Street and Sewer De- 
partment, Proposals for Building Certain Sew- 
ers.”’ 


Copies of the proposals. contract and specifica- 
tions will be sent to those spapenss: Bea or the 
same, together with the plans, can seen at the 
office of 

T. CHALKLEY HATTON, 
12 Engineer in Charge of Sewers. 


PROPOSALS 


FOR 


Key West Improvements. 


OFFICE OF CITY CLERK, | 
KEY WEST, FLA., June 2, 1890. | 


GEALED PROPOSALS WILL BE RECEIVED 

by the City Clerk of KEY WEST, FLA., un- 
til rst of September, 1890, for furnishing the nec- 
essary material and putting in an underground 
system of SEWERAGE; also for GRADING 
and PAVING the streets of said city and fur- 
nishing the material for same; also for furnish- 
ing and laying of water mains. 

rst. All bids must be made upon the printed 
forms to be obtained from the aes Clerk and in- 
closed in a sealed envelope, directed to the 
Board of City Commissioners, and marked on 
the outside of envelope, ‘* Proposals for Key 
West Improvements.”’ 

2d. Each bid must be accompanied by a cash 
deposit or certified check of five hundred dol- 
lars, to be left in the hands of the City Clerk, 
subject to the conditions specified, as a guaran- 
tee of the good faith of the bidder. 

3d. The city reserves the right to reject any 
and all bids. 

4th, Bidders are requested to be present at the 
opening of the bids. 

sth. Bidders are expected to bid separately on 
sewer system and material, on grading and pav- 
ing of streets, and on furnishing and laying 
water mains. 

6th. Plans and specifications can be seen at 
the office of the City Clerk, and at the office of 

ohnson & Flad, Consulting Engineers, Laclede 

uilding, St. Louis, Mo. 
WM. L. DELANEY, 

City Clerk. 


8 10-12 


WHARF, Washington, D. C.—Proposals are 
waated until September 2, for rebuilding Broad Street 
Wharf, at League Island. Address N. H. Farquhar, 
Chief of Bureau of Yards and Docks, as above. 


AQUEDUCT, New York City.—Proposals are 
wanted until August 27, for building an auxiliary earth 
and masonry dam with gate house, ctc., for reservoir 
D, near Caaft’s Station. Address John C. Sheehan, 
Secretary Aqueduct Commission, as above. 


BUILDING, Ukiah, Cal.—Proposals are wanted, 
no date spec:fied, for the erection of a $50,000 build- 
ing here. Address Architects Copeland & Banks, 126 
Kearney Street, San Francisco, Cal. 


BUILDING, Hoquiam. Washington.--Proposals are 
wanted, no date specified, for the erection of a brick 
and stone building here, at an estimat d cost of $25,- 
000. 


STREET WORK, Jersey City. N. J.—Proposals 
are wanted unt! August 11, for doing certain street 
work at this place. Address Geerge T. Bouton, City 
Clerk, as above. 


WATER-WORKS, Marysville, O.—Proposals are 
wanted until August 15, for the construction of a 
system of water-works. Address the Light and Water 

ompany, as above. 


1890 


PROPOSALS. 


SEWERS, Binghamtoo, N. 
wanted until August 18, for the construction of 
certain sewers. ‘Address W. J. Flanigan, City Clerk, 
as above. 


BRIDGE, Hamilton County, O.—Proposals are 
wanted until August 23, for masonry, superstructure, 
etc., of abridge near here. Address Fred Raine, Au- 
ditor Hamilton County, as above. 


BUILDING, Joliet, I]_—Proposals are wanted un- 
til August 19, for the erection of the Joliet Turner 
Hall. Address H. Boehine, architect, as above. 


SEWERS, Cleveland, O.—Proposals are wanted 
until August 28 and September 4, tor the construc- 
tion of certain sewers. Address C. G. Force, City 
Civil Engineer, as above. 


REMOVAL OF LEDGE, Indianapolis, Ind.—Pro- 

Is are waoted until September 1, for the removal 

of the limestone ledge in the Kankakee River, near 

Momence, Ill. —Address Buce Carr, Auditor of State, 
as above. 


PUMPING PLANT, Pasco, Wash.—Proposals are 
wanted until September 3, for the construction, etc., 
of apumping plant ard necessary fixtures. Address 
Fred Kurtzman, of the Board of Directors uf the 
Pasco Inigation District, as above. 


BRIDGE, Trenton, N. J.—Pr:posals are wanted 
notil August 13. for the erection of the iron work of a 
high truss bridge near here. Address Symmes B. 
Hutchinson, County Solicitor, as above. 


RUILDING, Iowa City, lowa.—Proposals are 
wanted uotil August rg, for the erection of new chem- 
ical .aboratories of the State University of Iowa. Ad- 
dress William J. Hadduck, Secretary, as above. 


RAILROAD SHOPS, Baltimore, Md.—Froposals 
are wanted until August 12, for the erection of rouod- 
houses and shops at Trinidad. Address H, T. Doug- 
lass, Chief Engineer, B. & O. R. R , as above. 


RAILROAD WORK, West Detro:t, Mich.—Pro- 
posals are wanted uot! August 14, for doing about 35 
moles of railroad work. Address hiro H. Davis, Chief 
Engineer Iron Range and Huroo Bay R. R. Co., No. 
55 Fort Street, as above. 


HOSPITAL, Washington. D. C.—Proposals are 
wanted until August 30, for the construction of a brick 
hospital at this Post. Address Lieut. Constantine 

hase, U.S. A., as above. 


HEATING APPARATUS, Des Moines, Iowa.— 
Proposals are wanted until Angust 12, for the heating 
apparatus and erection of aseries of buildings for the 
Iowa Industrial Home for Adult Blind, at Kooxville, 
Iowa. Address Foster & Liebbe, architects, as above, 


COURT HOUSE, Snohomish, Wash.—Proposals 
are wanted until August 31, for the erection of a 
county court house at this place. Address Mayor 
Blackman, as above. 


CITY HALL, Danville, Va.—Proposals are wanted 
until August 13, for the erection of a city hail and 
market house at this place. Address C. A. Ballou, 
City Engiaeer, as above, 


COURT HOUSE, Morgantowa, W. Va.—Propo- 
sals are wasted until Septeinber 1, for the erection of 
a court house at this place. Address R. E. Fast, Sec- 
retary of Commissioners, as above. 


BRICK, Sherbrooke, N. D.—Proposals are wanted 
until August 12, for furnishing 26,000 common or slop 
bricks. Address L. C. Goplerud, Auditor. as above. 


COURT HOUSK, Spartanburg, S. C.—Proposals 
are wanted until August 30, lor the erection of a court 
house at this place Address Charl-s A. Barry, Chair-— 
se of the Board of County Commissioners, as 
above. 


LIGHTING, ETC., Blairsville, Ind — Proposals 
are want-d uatil August 15, for the construction of a 
plant for furnishing heat. light and power by elec- 
tricity. Address D. A. Fenlon, Secretary Citizens’ 
Heat, Light and Power Company, as above. 


SCHOOL, Mankato, Minn.—Proposals are wanted 
until August rs, for the erection of a high school 
building. Address H.C. Gerlach, architect, as above. 


COLLEGE, Searcy, Ark.—Proposals are wanted 
vot: August rs, for the erection of a college building. 
Address J. E. Skillern, Chairman Building Committee, 
Searcy Male College, as above. 


Y.—Proposals are 


PAVING, York, Pa.—Proposals are wanted until 
Avgust 19) for paving, etc., numerous streets. Ad- 
dress W. H. Rodenhouse, Chairman Highway Com- 
mitcee, as above. 


SCHOOL, Berea, O.—Proposals are wanted unti) 
August 18, for the erection of a brick school building. 
ao W. Humiston, Clerk Board of Education, as 
above. 


BRIDGES, Whitby, Ont.—Proposals are wanted 
uot) Augusc r4, for the erection of two bridges over 
Warren's Creek. Address T. E. Farewell, County 
Clerk, as above. 


HOSPITAL, Aso Arbor, Mich. — Proposals are 
wanted until August 12, for the erection of two hos- 

ital buildings. Address the Board of Regents of the 
Waiversty of Michigan, as above, 


POSITIONS VACANT. 


TOO LATE FOR CLASSIFICATION, 


WANTED. —A COMUPET«NT DRAUGHTS- 

man to make shop and picture plans, highway 
bridge work. A permanent pos‘tion to first-class man. 
Apply by letter only Eas references. Address 
DEAN & WESTBROOK, No. 32 Liberty Street, N. Y. 


ANTED.—AN ASSISTANT. ONE CAPA- 

ble of using Transit and Level, and able todo 
draughting. Address A. J. COOPER, City Engi- 
neer, Easton, Pa. 13 


WANTED, IMMEDIALELY.—TWO EXPE- 

rienced architectural draughtsmen. Permanent 
positions and large salaries assured to satisfactory 
men. Address C. H. JOHNSTON, Architect, 76 
Germand American Bank Building, St. Paul, Minn. 11 


THE ENGINEERING AND BUILDING RECORD. 
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Building Intelligence. 


NEW YORK. 


524-28 W 43d st, br and iron factory; cost, 
$42,500; 0, J A Weser; a, J J Smith. 

S s 59th st, 225 w 6th av, br, st and terra 
cotta club house; cost, $75,000; 0, C 
Fornes, Pres; a, Schickel & Co. 


N s 74th st, 225 w Ist av, 2 br flats; cost, 
$18,000 each; o and m, P Braender; a, W 
Graul. 


S s 93d st. 275 e Columbia av, 2 br and st 
flats; cost, $45,000 all; 0, J Selfridge; a, G 
A Schellenger. 

N s 106th st, 175 w 8thav, 2 brand st flats; 
cost, $18,000 each; o, A Gallo; a, J Barrett. 


N s 12Ist st, go w Manhattau av, Io stone 
dwells; cost, $11,000 each; o, A A Feets; a, 
J A Webster. 


S s 133d st, 400 w 7th av, 3 brand st flats; 
cost, $14,000 each; o and a, John A Webster. 


Ss 134th st, 330 e 8th av, br and st flat; 
cost, $16,000; o, G Manson; a, J A Webster, 

Ss 82d st, 250 w roth av, 3 br dwells; 
cost. $45.000 all; o, W E D Vincent; a, W H 
Boylan. 


205-07 East 23d st, 2 br flats; cost, $48,- 
ooo all; o, Fish & Miller; a, Schneider & 
Herter. 


N s 8sth st, 160 w 4th av, br stable; cost, 
$15,000; 0, Guguenheimer & Wutermuyer; a, 
Walgrove & Israels. 


731-35 East sth st, 2 br flats; cost, $38,- 
000 all; o, Schneider & Herter; a, Schneider 
& Co. 


N s rorst st, 35 w Columbus av, 2 br flats; 
cost, $40,000 all; o, H S Cates; a, H David- 
son. 

Ss 117th st, 425 e 8th av, br stable; cost, 
$10,000; 0, J M Pinkney; a, G Robinson, 
Je. 

526-28 West 35th st, br factory; cost, $30,- 
ooo, o, E FI Johnson; a, J Kastner. 


28 Elm st, br store; cost, $8.000; 0, J Pet- 
tit; a, J M Farnsworth. 


E s Washington st, bet Liberty and Cedar, 
br store; cost, $100,000; o and a, same as 
above. 


N s 128th st, 140 w 4th av, br flats; cost, 
$28,000; o, H Reilly; a, E Wenz. 

N s 105th st, 70 e Madison av, 2 br flats; 
cost, $40,000 all; o, J Hickey; a, same as 
above. 

ALTERATIONS.—NEW YORK. 


N wor Morris av and Ash st, br shop; 
cost, $30,000; o, J P Ryan; a, not given. 

N s sist st, 125 w Lexington av, extension; 
cost, $18,000; o, Mayor, etc.; a, G W De- 
bevoise. 

105-09 E Houston st, girders and piers 
altered; cost, $8,000; 0, Corporation of Trin- 
ity Church; a, W A Potter. 


BROOKLYN. 


S w cor Bushwick av and Hancock st, 3 br 
dwells; cost, $30,000 all; o, R E McCafferty; 
a. B O’Rouke. 


N e cor Butler st and Roger av, br dwell; 
cost, $11,000; o, J Freeman; a, C F Eisen- 
ach. 

S e cor Howard av and Madison st, br 
dwell; cost, $12,000; 0 and a, Mones & 
Ouesne. 


S s 2d st, 297 w 7th av, 5 br dwells; cost, 
$40,000 all; o, Julia A Skidmore; a, W O 
Tait. ; 

N ecor Butler st and 3d av, br dwell; cost, 
$10,000; o, W I Conway; a, not giver. 

N s Park st, 78 e 5th av, 3 br dwells; cost, 
$18,000; o, H B Lyons; a, W M Coots. 

Ss Sackett st, 92 e Henry st, 4 br dwells; 
cost, $32,000 all; o, J Murphy; a, same as 
above. 

S w cor Tompkins and Vernon avs, br 
dwell; cost, $20,000; 0, T Walling; a, F B 


. Langston. 


Bleecker st, near Central av, 3 fr dwells; 
cost, $10,500 all; o, J Taylor; a, J Fletcher. 

Es Kane Place, 123 n Atlantic av, 3 fr 
dwells; cost, $7,250 all; o, Catherine I{ill; a, 
] E Dwyer. 


N ecor Atlantic av and Dean Place, 6 fr 
dwells; cost, $15,000 all; o and a, same as 
above. 


Ss Halsey st, 25 e Patchen av, 4 br dwells; 
cost, $21,000 all; 0, Jane McDicken; a, E 
Dennis. 

S wor 6th av and 21st st, fr dwell; cost, 
$7,000; o, A Smith;a, E Dennis. 


BUILDING INTELLIGENCE. 
BROOKLYN .—Continued. 


N s Windsor Place, go e gth av, 11 br 
dwells; cost, $33,000 all; o, Assip & Buckley; 
a, W M Coots. 


N ecor Wierfield st and Bushwick av, br 
church; cost, $12,000; 0, Baptist Extension 
Society of Brooklyn; a, P F Higge. 


N_ s Green av, 270 w Central av, 4 br 
dwells; gost, $9,200 all; o, O Saenger; a D 
Acker & Son. 

Gates av near Hamburg av, 2 fr dwells; 
cost, $8,000 all: o. J Tillman; a, J Taappe. 

Secor Halsey st and Patchen av, br flats; 
cost, $12,000; 0, Jane McDicken; o, E Den- 
nis. 

W s Cumberland av, 221 s Fulton st, br 
stable; cost, $8,000; 0, S Ross; a, M J Mor- 
rell, 


Ss Atlantic av, 212 w Classon av, 4 br 
flats; cost, $24,000 all; o, C B Sheldon; a, W 
M Coots. 


Rogers av, n e cor Butler st, br store and 
dwell; cost, $11,000; 0, John Freeman; a, C 
F Eisenach; b, T Doolon and M Zang. 


MISCELLANEOUS. 


BOSTON, MASS. — 631 Cambridge st, 
Brighton, br academy; cost, $60,000; 0, 
Sisters of St. Joseph; a, P W Ford; b, P 
Grace. 


1069-75 Dorchester av, 2 fr dwells; cost, 
$11,000; 0, Sampson Fentler; a, John A 
Daunt. 


Berkeley st, opp St, James av, br boiler 
house; cost, $20,000; 0, O C R R; a, Geo 
S Morrill. 

18r Tremont st, br alteration and addn; 
cost, $8,500; o, Hurd Estate; a, AH Dodd; 
b, H McLaughlin. 


1§1-53 Milk st, br fire repair; cost, $7,- 
000; o, G O Carpenter; b, J J Shaw. 

Westminster st, cor William st, br apart- 
ment; cost, $15,000; o and b, Ira Bradley; 
a, SS Woodcock. 


147 Tremont st, cor West, br mercantile 
bldg; cost, $72,000; o, Shreve, Crump & 
Son; a, Winslow & Wetherell; b, Whiddon 
& Co. 


Paris st, nr Meridian st, br engine and 
ladder house, cost, $33,000; 0, City of 
Boston; a, City Architect; b, S H Steven- 
son. 

Beacham st, cor West st, br bottling 
house: cost, €3c,000; o, W T Van Nos- 
trand; a and b, C S Stone. 

Avon st, nr Commonwealth av, br dwell; 
cost, $9,000; o, S E Lawrence; a. RS At- 
kinson; b, D Connery. 

Hanover and Cross sts, br addn and al- 
teration to police station; cost, $43,000; o, 
City of Boston; a, City Architect; b, J H 
Stevenson. 

54-56 Cedar st, 2 fr dwells; cost, $7,500: 
o, H} McDonnel; a, R D Ward & Cu. 

Leicester st, cor Surrey st, fr dwell; cost, 
$8,000; o, Philip McBryan; a, A M Bow- 
ser; b, C A Prouty. 

Dudley st, opp Howard av, 2 fr dwells; 
cost, $8,500; 0, Geo E Howe; a, GA 
Avery; b, Ourish & Rich. 


CINCINNATI, O.—Lane st, Walnut Hills, 
2 2%4-story br dwells; cost, $22,000; 0, J 
Bloch; a, H E Siber. 

Kemper Lane, 2%-story dwell; cost, $9,- 
500; 0, M A Marks; a, F Wilson. 

Storrs st, 3-story store and dwell; cost, 
$7,500; 0, Henry Shultz; a, L P Hazen. 


CHICAGO, ILL,—26 St James pl, br and st 
dwell; cost, $11,000; 0, C S Johnson; a, 
Geo Maher; b, J J Monaghan. 

Exchange avandC & NW RR, br addn 
to packing house; cost, $35,000; 0, Fairbank 
Canning Co; a, R Oesterle. 

7000-06 Webster av, br flats; cost, $18,- 
000; o, Ralph S Price; a, J T Long. 

Perry av nr 73d, br dwell; cost, $8,000; 
o, Shields & Cook. 

52d and Justin, br church; cost, $9,000; 
o, Deutche Evang Church; b, R Tierot. 

47th and Woodlawn, br dwell; cost, $8,- 
000; o, N C Niblack; a, S S Beman; b, A 
M McLochlan. 

Madison Park nr Woodlawn av, br dwell; 
cost, $30,000; o, J H Dunham; b, AH 
Green, 

4369 Oakenwald av, br dwell; cost, $8,- 
000; 0, M Manasse; a, F W Perkins; b, J 
C Robinson. 
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CHICAGO, ILI..—Woodlawn av nr soth, br 
dwell; cost, $8,000; o, J H Dunham. 
87-99 43d, br stores and flats; cost, $60,- 
000: o, Miller & Chamberlin; a, Flanders 
& Zimmermann; b, W M Crilley. 


341-43 41st, br dwells; cost, 810,000; 0, 
A C Hayner; a, Edbrooke & Burnham; b, 
S Ritchie. 

413-17 St Lawrence av, br flats; cost, 
$20,000; o, W P Foster & Son. 

Grand Boul and 46th, br dwell; cost, $8,- 
000; o, J J Grafton; a, C M Palmer; b, J 
Van Gregory. 

4617 Ellis av, br dwell; cost, $12,000; 0, 
W H Pruyn; a, H R Wilson; b, J B 
wards. 

5100-02 Madison av, br dwell; cost, 
$17,000; o, W J Lewis; a, Cole & Dahl- 
grea. 

Greenwood and 4sth, br dwell; cost, $14,- 
000; o, W J Fitch. 

314-48 43d, br flats; cost, $22,000; o, 
Wm Jones; a, J E Pridmore; b, W D 
O’Brien. 

4609 Vincennes av, br dwell; cost, $10,- 
000; o, J Fleming. 

66 Lake Shore Drive, br dwell; cost, 
$65.000; o, C C Heisen; a, F B Abbott. 

83-87 sth av, addn to store bidg; cost, 
$30,000; o, Eugene S Pike. 

3801-03 Wabash av, br and s church; 
cost, $12,000; 0, Wabash av Baptist Mis- 
sion; a, WW W Miers; b, B G Robinson. 

2340-42 Portland av, br flats; cost, $12,- 
000; 0, F W Etten; a, Jos Frank; b, Guet- 
rich Bros. 

35-39 State, br store and flats; cost, @11,- 
000; 0, Jno Wheeler; a, Flanders & Zim- 
mermann. 


266-68 Noble, br flats; cost, $17,000; 0, 
Chas Liesenhahl; a, Bettinghofer & Har- 
man; b, A Biewolt. 


842 Austin av, ink factory; cost, $11,000; 
o, Natioval Ink Co; a, L G-Hollberg. 

176-78 Indiana, br shop; cost, $10,000; 
o, Wm Erbey; a, Furst & Rudolph, b, L 
Weick. 

2129 Dearborn, br dwell; cost, $9,000; 0, 
C E Kobinson; a, E R Krause; b, J T 
Halls. 

784-94 W Jackson, br dwell; cost, $22,- 
000; o, Wm R Newman; a, Lamson & 
Newman; b, H Grosser. 

Michigan av nr Madison, Io-story fire- 

’ proof bldg; 0, Chicago Athletic Associa- 
tion; a, tly Ives Cobb. 

Clark, Jackson and La Salle, 2 addn stores; 
o, Grand Pacific Hotel Co; a, W W 
Boyington. 

Madison and Hayne, br store and flats; 
cost, $15,000; 0, B Mercel: a, W T Lesher. 

Van Buren nr Laflin, livery stable; cost, 
$18,000; 0; E Morse; a, same as above. 

Washington boul nr Francisco, br and s 
dwell; cost, $13,000; o, S H Warner; a, 
Hetherington & Warner. 

Forestville av nr 48th, s dwell; cost, $13,- 
ooo; o, O F Lindman; a, F R Schock. 

Belmont av nr Lake Shore, s dwell; cost, 
$16,000; 0, Edw Gray; a, G W Maher. 

154 bldgs costing less than $7,000 each. 


DORR, MICII.—A $7,000 building will be 
erected here. Address A W Rush & Son, 
architects, as above. 


DUQUOIN, ILL.—The Presbyterians will 
erect a church here. 


GRAND RAPIDS, MICH.—Brick furniture 
factory building, also engine and_ boiler 
room, dry kilns, etc; cost, $20,000; 0, Gunn 
Folding Bed Co; a, W G Robinson; b, not 
awarded. 

College av nr Fountain st, fr residence; 
cost, $7,500; 0, C C Philbrick; a, as above; 
b, not awarded. 


MILWAUKEE, WIS.—Cor Astor and Brady 
sts, saloon and bowling alley; cost, $9,000; 
o, Pabst Brewing Co; a, Otto Strack; b, J 
Langenberger. 


PHILADELPHIA, PA.—Cor 31st and Jef- 
ferson sts, brewery; 0, Estate of J Mueller. 


22d and Dickinson st, 30 fr dwells; o 
John Devlin. | 


247 S 13th st, fr dwells; o, Charles P 
Nesbit. be 


43d st, n w cor Ogden, 25 fr dwells; o, J 
R Jordan. 
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PLYMOUTH, MASS.—A brick block is to 
be erected at this place. 


POTTSVILLE, PA.—Market st, 4-story br 
brewery; cost, $50.000, 0, Chas Rettig; a, 
H C Wagner; b, S Auman. 


PUEBLO, COL.—Plans have been prepared 
for the erection of a $16,000 business block. 
Address Architect G W Roe, 303 Central 
Block, as above. 


SALT LAKE CITY, UTAH.—N Com- 
mercial st, 4-story br warehouse; cost, $25,- 
000; 0, B Roberts; a, Carrol & Rem. 


SANTA ANA, CAL.—The C P Leonardt 
Portland Cement Company will erect a 
factory building here, at estimated cost of 
$125,000. 


SHORT HILLS, N. J.—A casino is to be 
erected at this place, at an estimated cost 
of $20,000. 


SIOUX FALLS, DAK.—2-story fr res; 
cost, $7,000; o, A P Abbott; a, G W 
Myers, Detroit, Mich; b, not let. 


ST. LOUIS, MO.—Geyer and Jefferson avs, 
br power house; cost, $10,000; 0, N D Ry 
Co; b, Ittner & Spore, 

Delmar and Boyle avs, br dwell; cost, 
$7,000; o, P Y Tupper; b, W Silliman. 

Washington and Sarah st, dwell; cost, 
$7,000; o, Mrs AL Beeding; b, T H Busey 
& Co. 

S w cor Lindell and Vanderventer avs, br 
church: cost, $20,000; 0, West End Chr 
Church; b sub let. 

S e cor 6th and Locust sts, br office bldg; 
cost $80,000; 0, St Louis R E and Inv Co; 
b, sub let. 

Manchester rd and Rapin st, br store and 
dwell: cost, $7,700; 0, E R Martin; b, J 
Ferguson. 

28th and Chestnut sts, br church; cost, 
$33,000; 0, African M E Church; b, Dan 


Evans. 


he Heckel Hardware Co will erect a 
$50,000 store bldg. 
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BUILDING INTELLIGENCE. 


SHREWSBURY, N. J.—A new town hall is 
to be erected at this place. 


SIOUX CITY, IOWA.—Cor Pierce and 6th 
sts, corn palace; cost, $20,000; 0, Corn 
Palace Co; a, J P Brown; b, Iverson & 
Johnson. 


Second st, bet Court and Virginia, br and 
s warehouse; cost, $30,000; 0, H H Wil- 
kins; a, E Leak; b, not let. 


SOUTH BETHLEHEM, PA.—Cor Seneca 
and Freytag, br and shingle res; cost, $9,- 
000; o, W E Cox; a, A W Leh; b, no con- 
tract let. 


ST. PAUL, MINN.—Farrar & Howes have 
filed with Building Inspector Johnson their 
plans for a 3-story brick and stone tene- 
ment row of 5 dwellings to be constructed 
on Summit av near Dale st, and cost §45,- 
000 


The plans of the Merchants’ National 
Bank building, to be put up at the corner 
of Fifth and Jackson sts, at an expense of 
$100,000, are also in the hands of Mr 
Johnson. ‘The permit for this will be is- 
sued very soon. 


The Young Men’s Christian Association 
has applied for a permit for the new build- 
ing on 10th st near Minnesota. It is to be 
4-story stone and brick, to cost $90,000. 
The contracts have not been let yet. 

Iylehart near St Albans, 2-story fr dwell; 
cost, $12,000; 0, J E Williams. 

sth, 4th and Wabasha, 3-story arcade 
bldg; cost, $250,000; 0, Thomas Lowry. 

Hill st, electric plant, power house; cost, 
$15,000; 0, City Railway Co. 

Jackson cor 5th, 3-story st and br bank 
building; cost, $100,000; 0, Mercantile Nat 
Bank. 

Summit nr Dale, 3-story br and st block; 
cost, $45,000; o, Farrer & Holmes. 

Robert cor 5th, 7-story st and br building; 
cost, $250,000; 0, Manhattan Co. 


TUSKEGEE, ALA.—A §10,000 building 
will be erected here. Address Professor 
Fonville, as above. 


BUILDING INTELLIGENCE. 


URBANA, O,—A school building will be 
erected here, at a cost of about $16,000. 
— Architects Williams & Otter, Day- 
ton, O. 


VALPARAISO, IND.—A $ro,0o00 church 
will be erected here. For details address 
Claus Specht, as above. 


WEST SUPERIOR, WIS. — A $10,000 
dwelling will be erected here. Address E 
E Basten, as above. 


WORCESTER, MASS.—Pleasant, br block; 
cost, $30,000; 0, R C Taylor; a, Cutting & 
Forbush. 


WASHINGTON, D. C.—2o01 3d st, 3-story 
br bldg; cost, $7,500; 0, G P Zushost; a, 
A P Clark; b, C Gessford. 

3313 O st, 3-story br bldg; cost, $8,500; 
o, F I Brookes: a, same as above. 

Cor rgth and F sts, 2-story br bidg; cost, 
$18,000; 0, A L Phillips; a, R T Fleming. 

12th st, extended 3-story br bldg; cost, 
$7,500; 0, Farnham & Chappel. 

3d st bet L and N Y avs, 2-stoty br bldg: 
cost, $16,000; 0, J L Locket; a, C TS 
Brent. 

1215 F st, 4-story br bldg; cost, $30,000- 
o, M W Beveridge; a, J G Hill; b, Em- 
merst & Moody. 

400-10 12th st, 6 2-story br bidgs; cost, 
$7,000; 0, C Gessford; a, same as above. 

301-9 Spruce st, 12 2-story br bidgs; 
cost, $36,000; o and b, W Y Lewis; a, N 
T Haller. 

614 S st, 3-story br bldg; cost, $10,000; 
o, G ‘T Wade; a, A P Clark; b, P Hep- 
burn. 

636 E Capitol st, 3-stury br bldg; cost, 
$10,000; 0, P N Dwyer; a, same as above. 

2019 O st, 1406 Hopkins st, 2 3-story br 
bildgs; cost, $8,,000; o, L Dolliline; a, 
same as above. 

Florida av, 5 2-story br bldgs; cost, $7,- 
000; 0, L M Saunders; a, C Federline. 

1500 IIth st, 3-story br bldg; cost, $8,- 
ooo; o, R L Warring; a, same as above. 


BUILDING INTELLIGENCE. 
WASHINGTON, D. C.—1765 G st, 3-story 
br bldg; cost, $17,000; 0, R H Gunnel; a, 
T F Schneider; b, Emmerst & Co. 

Bunker Hill Road, 3-story br bldg; cost, 
$8,000; o, A Margot; a, P N Dwyer; b, T 
Smithson. 

145-51 Carroll st, 4 2-story br bldg; cost, 
$11,000; o, W H Campbell; a, Y C John- 
son; b, S Prescott. 

100-22 E st, 100-4 Moss av, 509-15 Ist 
st, Ig 2-story br bldgs; cost, $48,000; 0, 
Simmons & King; a, same as above. 

109-34 Col st, 13 2-story br bldgs; cost, 
$23,400; o and a, same as above. 

210-20 C st, 3 2-story br bldgs; cost, 
$12,000; o, J J Clark; a, fsaac Beers. 

1611 K_ st, 3 story br bldg; cost, $14,- 
000; o, Rev J McKim; a, Harvy L Page; 
b, Addison & Larcombe. 

1609 K st, 3-story br bldg; cost, $15,- 
000; o and b, Addison & Larcomb; a, Har- 
vey L Page. 

319-23 5th st, 3 2-story br bidgs; cost, 
$10,000; 0, T ¥Y Shannon; a, W F Kirby 
& Bro. 

1321-23 32d st, 2 3-story br bldgs; cost, 
$15,000; 0, G W King; a, A R Grimm; b, 
R W Darby. 

241 permits less than $7,000 in value. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following 
places: Ogdensburg, N. Y.; Montclair, 
N. J.; Charleston, S. C.; San Antonio, 
Tex.: Harrisburg, Pa.; Geneva, N. Y.; 
Galveston, Tex.; Wilkesbarre, Pa.; Day- 
ton, O.; Binghamton, N. Y.; Poughkeep- 
sie, N. Y.; Wheeling, W. Va.; Canton, 
O.; Youngstown, O.; Topeka, Kan.; Clin- 
ton, Iowa; Springfield, O. 


WOLFF (A. R., M. E.) THE WINDMILL AS 
A PRIME MOVER. Comprehending 
everything of value relating to Wind- 
mills, their Use, Design, Construction, 
a With many fine illustrations. 8vo, 
Cy errs 3 00 
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LONDON, AUGUST 30, 1890. 


NEWARK’S WATER-WORKS VERSUS 
PASSAIC’S SEWERS. 


THe very full abstract given on another page 
of the points at issue in the controversy between 
the cities of Newark and Passaic regarding the 
discharge of the latter’s sewage into the Passaic 
River will be read with much interest by all 
who have to do with the problems of water 
supply or sewage disposal as related to fresh 
water navigable tidal streams. 

The reasons for the legal distinction, as laid 
down by the Chancellor, between the rights of 
riparian owners on navigable tidal and navi- 
gable non-tidal streams are not very obvious to 
the lay mind. In the former case the riparian 
owner is said to have no special right in the 
stream except the contingent one of accretion, 
while his riparian neighbor further up the river 
where the tide has ceased to flow, but where 
vessels still can come, owns the land under 
water to the middle of the stream, and can 
make any use of the water that will not inter- 
fere with its use by others or the right of navi- 
gation. The most probable explanation that 
presents itself is that the lawmakers may have 
assumed that tidal water must be salt, and, there- 
fore, unfit for use, and that the fall of the tidal por- 
tion of a river was necessarily too slight to afford 
any power, and, therefore, did not confer upon 
riparian owners on tidal streams a right that 
seemed to have no value. Salt wateris, however, 
often used for street sprinkling, for which pur- 
pose it is better than fresh, and tide mills are 
not uncommon. If any distinction is to be 
made between the rights of riparian owners on 
the banks of the same stream, it would certainly 
seem to be more reasonable to let that distinc- 
tion be determined by the character of the ad- 
jacent water rather than by its tidal change 
of level. Such a rule applied to the present 
case would give the city of Newark a standing 
in court, for the lack of which she seems just 
now to be suffering a serious injustice. 

As to the effect of tidal action in delaying the 
downward flow of sewage, Mr. Wurtz would seem 
to be seriously astray in his conclusions, since, 
as the effect of the natural current of the river 
is to make the ebb flow longer than the flood, 
and the effect of the ebb is to accelerate the 
natural flow of the river, it would follow that 
the effect of the tide is to bring down the 
greater portion of the daily discharge of sewage 
at arate more rapid than that of the natural 
current, instead of obliging the greater part of 
it to traverse a much greater distance before 
reaching a given point below, as Mr. Wurtz be- 
lieves will be the case. It must be noted, too, 
that greater distance does not necessarily imply 
greater time, which ts the essential thing in the 
aerial oxidation of which Mr. Wurtz speaks. 

Some instructive figures as to the effect of the 
use of the Passaic River water on public health 
are to be found in an editorial in our issue of 
June 18, 1887, by which it appears that for the 
seven years ending in 1881, in which Jersey City 
and Hoboken were both supplied with Passaic 
River water, the total death rate of Hoboken 
exceeded that of Jersey City by 7 per cent., and 
the death rate from zymotic diseases (for 1880 
and 1881) exceeded that of Jersey City by 22 
per cent., while from 1882 to 1886 inclusive, 
after Hoboken had changed her source of Water 
supply to the Hackensack River, the conditions 
were reversed, and the total death rate of Hobo- 
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ken was about 13 per cent. less than that of 
Jersey City, while that for zymotic diseases was 9 
per cent. less. It is easy from these figures to 
conclude that the sooner Newark can avail her- 
self of the proposed new water supply the less 
sickness and death she will have. 

If Passaic were wise she would think twice 
before inflicting her sewage on her down-stream 
neighbor, even if the courts allow her to do so, 
since just above her is the large city of Paterson, 
and when all of her sewage comes to be poured 
into the river Passaic can make no remonstrance, 
and her beautiful stream will in course of time 
become practically an open sewer, to be perhaps 
purified at last, as has had to be done in similar 
cases in England, by the enforced construction 
of disposal works, whose cost will be much 
greater than if they had been planned for in the 
first place. 

It pays to be neighborly even for cities. 


THE RIVER AND HARBOR BILL AND 
THE ATTITUDE OF THE NEW 
YORK NEWSPAPERS. 


THe New York daily papers are doing the busi- 
ness interests of the city and those of the whole 
country an injury by their protests against ap- 
propriations for the improvement and develop- 
ment of internal watercourses. This has been 
going on for years, and, as Senator Miller 
remarked, while the New York papers protest 
New York harbor is unimproved. The appro- 
priations for the rest of the country have con- 
tinued, however, although on two occasions the 
force of demagoguery was great enough to pro- 
cure vetoes, in consequence of which a great 
many works necessary to the development of 
the country had to be suspended. 

This steady opposition to all improvements 
not immediately adjacent to New York leads the 
editors of other localities to ask if the opposition 
is not due to the influence of railroads, or in 
favor of Canadian canal projects. Under the 
influence of this feeling a western paper writes : 
“There is no longer any immovable reason why 
we should permit the intensely selfish aggran- 
dizement of New York City to stand between 
the West and Liverpool.”” The effect of this 
feeling, which is possibly more general than is 
imagined, is shown by the action of the Senate 
Committee in cutting out of the appropriations 
the one for continuing the cut between the 
Harlem and the Spuyten Duyvil, an. improve- 
ment of great value to New York City. One of 
the New York papers protesting against such 
action says, ‘“‘ Where so much money is virtually 
thrown away bv the River and Harbor bill,” 
etc.; but though its editor has been challenged to 
mention any work of magnitude on which the 
money has been expended to better advantage, 
he has not responded. 

Though not even the entrance to Duluth Har- 
bor, which was cut through a ridge 6 or 7 feet 
above the surface of the lake, had less depth 
of water than the cut through Dykeman’s 
Meadow, between the Harlem River and Spuyten 
Duyvil Creek, these papers are continually in- 
veighing against appropriations for creeks and 
waterways on which they assert there is no 
trafic, when they know there can be no traffic 
on any route until facilities are offered for it. 
They know that, without a lock, commerce 
through the Sault Ste. Marie would still be im- 
possible, while the tonnage passing through that 
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canal in seven-twelfths of a year is equal to 
seven-elevenths of the tonnage entering New 
York in the whole year. They also know that 
10,000,000 more tons pass Detroit during the 
same seven months than enter and clear at all 
the seacoast ports of the United States, and 
that most of this is due to River and Harbor Bills. 

Can any one wonder that there is a general 
prejudice against a city, which, judging from the 
nearly unanimous tone of its press, has been 
steadily opposed to the appropriations which has 
set this mighty stream of commerce in motion, a 
stream which by raising the price of agricultural 
products to the producer and decreasing their 
cost to the consumer enlarges the purchasing 
power of the money of every one in this country ? 
Nor is the poverty of the West conducive to the 
wealth of New York and the seaboard generally. 


BETTER COUNTRY ROADS. 


AT a meeting at Pittsburg last week, of the Pennsyl- 
vania State Road Commission, Mr. James B. Powell, re- 
fetring to the poor system of roads in Pennsylvania, 
said : 

‘‘ Poor roads are compelling farmers to give up agri- 
culture and go to the large cities and towns. One-third 
of every year a farmer in Pennsylvania is bound up at his 
home with mud. If your commission commends any 
radical change the farmers will be scared by the prospect 
of increased taxation. Do not think of too costly roads. 
Ohio has five pikes costing only from $3,000 to $12,000. 
It has been said your commission thinks of having stone 
roads made. With your 70,000 miles of road in Pennsyl- 
vania I consider that an impracticable scheme. Erie 
County, with its fine gravel and sand—what need has she 
for stone? You should study the demands of localities. 
Some roads that are much traveled, like those in the 
neighborhood of a town, should be improved at a cost of 
about $3,000 per mile. Other roads ought not to be at 
more than $250 per mile. 

‘* Every road in the county ought to be named or num- 
bered so that a stranger may know where he is. As soon 
as practicable all road taxes shoulc be paid in cash. Ed- 
ucate the people up to this. Show them poor roads de- 
press the value of their farms, and that as long as men 
work out their taxes it is impossible to have good 
roads. 

‘* I favor State aid for road improvemeats because 
towns are increasing in population, and they would pay 
much of the tax.” 


Another member of the commission said : 

‘*I would like to see all road taxes paid in money. 
State aid is needed to make roads good. The State is 
great and can afford it. Each county should appoint com- 
missioners, and money should be distributed according 
to road mileage. I think convict labor on roads would be 
a good thing. To see criminals with a ball and chain at- 
tached, working on the public roads, would be a very 
wholesome lesson to young people, which would be an 
impression for good that no other mode of punishment 
would convey.” 

Among the practical suggestions made at the meeting 
was that of Col. J. J. Carter. He favored the establish- 
ment of a bureau of State roads, to be connected with the 

xecutive department of the State Government, and pre. 
sided over by a State Engineer or Surveyor General, to be 
appointed by the Governor. He also favors a road su- 
pervisor for each county, to be elected by the people at 
the same time and for the same period as members of the 
Assembly are elected—no one to be eligible unless an ed- 
ucated and professional engineer; also a board of road 
overseers for each township, borough or city. not less 
than three nor more than five, to be elected by popular 
vote on the plan of minority representation. in each dis- 
trict; the supervisors to appoint a roadmaster, who shall 
be an engineer by practice, for each district. 


A GREYTOWN correspondent of the New York 7ribune, 
writing on the Nicaragua Canal, says that the estimated 
length is 180 miles, and by means of lakes and rivers 
there are 120 miles clear. There are, consequently, only 
60 miles of cut to be made, 13 miles on the Pacific side 
and 47 miles on the Atlantic side. There are to be six 
locks, and the depth of the water is to be 30 feet the en- 
tire length of the canal. It will take 28 hours for a 
vessel to pass through, and the rate is to be $2.50 per 
ton. ‘| he canal company now expects to complete the work 
in seven years. 


THE prevailing scarcity of water at Jersey City, N. J., 
is ascribed to the lack of conduit capacity between the 
Belleville and distributing reservoirs. 
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-BOOKS ON HOSPITAL DESIGN AND CON- 
STRUCTION. 


IN response to an inquiry from Messrs. Mau ry& Dod d 
architects, Louisville, Ky., for information, in book form, 
concerning hospital design and construction, we repeat 
that the literature on this subject is voluminous, so that 
there is much room for selection. Volumes VII., VIII., 
IX., X., XI., XII., XIII. and XV. of THE ENGINEER 
ING AND BUILDING RECORD contain interesting plans and 
valuable data concerning the planning and designing of 
hospitals, upwards of twenty notable hospitals being 
illustrated and described. 

The following are well known books on the subject of 
hospital construction : a 

Johns Hopkins Hospital; Hospital Plans; Five Essays 
by Drs. Billings, Folsom, Jones, Morris and Smith, 8vo; 
New York; William Wood & Co.; 1875. 

Das Stadtische Allgemeine Krankenhaus, in Friedrichs- 
hain zu Berlin; von Gropins & Schmeiden; Berlin; 1876. 

Galton, D.; Report Descriptive of Herbert Hospital at 
Woolwich; 4to; London; 1865. 

Nightingale, F.; Notes on. Hospitals; 3d edition; 4to; 
London; 1863. 

Husson, A.; Etude sur les hopitaux; 4to; Paris; 
1862. Ps 

Monat & Snell; Llospita) Construction and Manage- 
ment; 4to; London; 1883-84. 

Billings; Ventilation and Heating; New York; 8vo: 
published by THE ENGINEERING AND BUILDING RECORD; 
1884, | 

Esse, C. H.; Die Krankenhaduser; Ihre Einrichtung 
und Verwaltung; Berlin; 1868. 

D. Galton; An address on the general principles which 
should be observed in the construction of hospitals, with 
the discussion which took place thereon; London; 1869. 

Oppert, F.; Hospitals, Infirmaries and Dispensaries; 
Their construction, interior arrangement and manage- 
ment, with descriptions of existing institutions and 74 
illustrations; London; 1883. 


WATER METERS AT DETROIT. 


ACCORDING to the Detroit, Mich., Free Press, the sav- 
ing in the consumption of water which has been effected 
by the introduction of the meter system at that city has 
enabled the Water Board to postpone the installation of 
an additional pumping engine. For this there would 
have been an imperative demand by this time if the waste 
of water had not been checked. 

A committee was appointed at the last meeting in July, 
of the Water Board, to look into the matter of reducing the 
meter rates on water. They reported, at a meeting last 
week, in favor of keeping the rate on the first 5,000 cubic 
feet consumed each month as it has been in the past, one 
cent per 100 gallons. After the first 5,000 cubic feet they 
recommended that the rate be reduced from three-quarters 
to one-half cent. This reduction is made possible by the 
great saving that has resulted from the first year’s use of 
the meters. The report of the committee was adopted, 
the reduction to take effect on the first of the present 
month. The report of the secretary showed over 700 
meters now in use, and more being added continually. 


THE CHESAPEAKE AND OHIO CANAL. 


THE fourth report of Henry G. Winship and Victor 
Cushwa, receivers of the District of Columbia portion of 
the Chesapeake and Ohio Canal, has been filed with 
the Supreme Court of the District. The receivers state 
that a civil engineer familiar with canal business has been 
employed to go over the entire length of the canal and 
make measurements and estimates. He reports that the 
cost of repairs will be $165.955, which, when added to 
$39,095. required for certain lock gates, etc., needed for 
the effective operation of the canal, will make about 
$200,000, which will be the total cost of putting the canal 
in full navigable order from the Potomac at Cumberland 
to Rock Creek at Georgetown. They advise that in case 
this work is undertaken and completed the canal shall be 
apportioned into nine sections, each section to be under 
the control of a section boss at $goo per annum, with 
carpenters, lock keepers, inspectors, harbor masters, col- 
lectors, clerks, trimmers, laborers, etc., in all 180 em- 
ployees, at salaries from $200 to $900 per annum, all 
under a fener superintendent at $3,000 per annum, the 
whole salaries being $58.740.90. ‘lo this is to be added 
the cost of material needed to keep the canal in running 
order, extra work in annual repairs and contingencies, 
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making the total annual cost of operating the canal 
$80,000. The receivers exclude from their estimate of 
the cost of running the canal the cost of operating the 
Cumberland coal wharf and the outlet lock of the Potomac 
Lock and Dock Company above Georgetown. ‘They do 
not think the canal should pay the charges for telephone 
service. On the basis of repairing the canal for $200,000 
and operating it for $80,000 per annum, they claim that 
the canal would be profitable, for the presidents of the 
coal companies have assured the Maryland receivers that 
450,000 tons of coal will be sent over the canal each year. 
The receivers think that with this output of coal and 
other certain business an annual income of $200,000 can 
be realized by the canal. 

‘‘With the surplus earnings of $120,000 per annum 
over the operating expenses,” continues the report, 
‘your receivers believe that with wise and proper busi- 
ness management the Chesapeake and Ohio Canal can be 
relieved of its present floating indebtedness, its bonded 
indebtedness of 1878, together with the interest and the 
indebtedness to be incurred in the repair of the canal fcr 
business operations and other known indebtedness sub- 
sequent to the bonded indebtedness of 1844, in about ten 
years, and that then the claims of the other bondholders 
could be liquidated.” 


COMING MEETINGS. 


THE American Association for the Advancement of 
Science will hold its 39th meeting at Indianapolis, Ind., 
beginning with the council meeting on August I9. At 
the opening general session of the association on August 
20, in the Capitol, President Mendenhall, Superintendent 
of the U. S. Coast Survey, will resign the chair to his 
successor, Professor Goodale, of Harvard College, and in 
the evening will deliver his annual address, to be followed 
by a reception. 

Besides the regular sessions, which will continue until 
the evening of August 26, the Local Committee has 
arranged excursions to Terre Haute, Lafayette, the 
Mammoth Cave, the Shades of Death, and the Natural 
Gas Region around Kokonio. 

Special rates have been secured for transportation and 
at the hotels. dhe Permanent Secretary, Prof. F. W. 
Putnam, can be addressed at the Denison Llotel, Indian- 
apolis, Ind. The officers of the Local Committee are Dr. 
George W. Sloan, Chairman ; Noble C. Butler, Treas- 
urer, and Alfred F. Potts, Secretary. 


AMERICAN MACHINERY ABROAD. 


THE Ingersoll-Sergeant Rock Drill Company, of New 
York, has just received an order, from the contractors en- 
gaged in removing the iron gates of the Danube, for a 
jarge plant of submarine drilling apparatus. Mr. Bessier, 
a German engineer, recently visited this country in the 
interests of the work on the Danube. He investigated 
American methods thoroughly, with the result mentioned. 
The work extends for 20 miles along the Danube River, 
and will cost about $5,000,000, The removal of these 
obstructions has been attempted many times; the earliest 
attempt dating back to the times of the Roman emperors. 


PERSONAL. 


Cot. B.S. CHurcu, of New York, was recently en- 
gaged in going over the project of the Ocmulgee Cana; 
Co., of Macon, Ga., for bringing water to that city from 
the Ocmulgee river through a 10-mile canal. 


W. II. Epwarps, architect, receutly located in Harri- 
man, ‘lenn., would like to receive some building trade 
circulars, catalogues, and office samples of building 
specialties. 

K. E. HitGarp, M. Am. Soc. C. E., formerly Prin- 
cipal Assistant Engineer in charge of Fourth Street ex- 
tension C. & O. R. R., of Cincinnati, sailed for Europe 
on Wednesday, August 13, on steamer ‘‘ Nordland,” to 
be absent for several months. 

HENRY C,. MEYER, Editor and Proprietor of THe ENG!- 
NEERING AND BUILDING RECORD, returned from Europe 
on the steamer ** Etruria’’ August ro, and is now in the 
Adirondack Mountains, 
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LETTER FROM ENGLAND. 
(Regular Correspondence.) 
LONDON, August 1, 1890. 

THE question of acquiring the rights of the water com- 
panies is being extensively agitated both by the London 
County Council end the various vestries, and a meeting 
composed of delegates from the various vestries has 
recently been held with this view. No apparent result 
has been arrived at, the chief thing blocking the way 
apparently being the fact that the London County Council 
are taking steps to try and get legislation on the point, 
and the vestries are, of course, anxious to take advantage 
of the Council’s experience in pressing through such 
action. The resolution was, however, come to that a 
standing committee should be appointed to prepare notices 
of a draft bill and to take such other steps as might be 
necessary for promoting the bill in Parliament for the 
purchase of water companies’ undertakings. 

Referring to the special Water Committee promoted by 
the London County Council, and now being held in the 
Guildhall in connection with the proposed legislation for 
acquiring water service, it is interesting to note that the 
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ited by incoming tides. It is stated that whereas the 
dredging necessary at Tilbury, consequent upon the de- 
posit by the incoming tide in the various basins alongside 
the ships’ hulks, had been £1,200 ($5,760) per week, with 
this system of water jet it had been reduced to £273 
($1,310.40) per week. 

The question of height of buildings in the city is under 
discussion before the Lords’ Committee, who are consid- 
ering a bill relating to the powers of the London County 
Council. The proposal is that no building shall be 
erected toa greater height than 70 feet without the con- 
sent of the Council under penalty for contravention. 
Mr. Balfour, Surveyor to the Duke of Westminster, sup- 
ported the clause generally so far as stopping monstrosities 
was concerned, but at the same time would like to see the 
limit fixed at 100 feet, pointing out specially that it was 
of advantage that workingmen’s dwellings should be 
allowed to go to a considerable height with a view to ob- 
taining as much room as possible. Captain Shaw, Chief 
of the Fire Brigade, also attended before the committee, 
and was of opinion that having regard to the condition of 
the city, the narrowness of the streets and the crowding 
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THE NEW CROTON AQUEDUCT. 

THE recent formal opening of the New Croton Aqueduct 
was somewhat hastened to relieve the urgent demand for 
additional water supply io this city, and to test certain 
portions of the construction by subjecting it to actual 
working conditions before final approval. 

Tt was decided to make a preliminary trial which should 
inaugurate and test its operation, fill the city storage re- 
servoir in Central Park, and flush out the conduits. 

After accomplishing this the aqueduct was to be again 
emptied, and final inspection and work done before regu- 
lar service was commenced. Accordingly, alter the re- 
quired satisfactory service, the bead gates at Croton Dam 
were shut at 9 A. M., August 6, so that no more water 
could enter the aqueduct except by seepage, &c. 

The upper portions of the conduit were duly emptied by 
the gravity flow down to the hydraulic grade line, and at 
10 P. M., Aug. 7, the ‘* blow offs” at shafts 25 and 26 
were opened and emptied all the submerged part (that 
below the hydraulic grade), except the section between 
shafts 24 and 25, which comprises the tunnel under the 
Harlem River. 
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water companies, who were all invited to send delegates, 
have replied with unanimity, refusing to take advantage 
of the offer. 

The St. Pancras Vestry has decided to provide electric 
light for public service and for private supply on its own 
responsibility, and the Electricity Committee of the vestry 
has recommended the acceptance of tenders amounting to 
£50.946 ($244,540 80) to carry out the work. The in- 
stallation apparently will provide 10,coo incandescent 
lights and go arc lamps. Professor Robinson is the engi- 
neer for the vestry, and Dr. Hopkinson, of the Institute of 
Electric Engineers, and Mr. Preece, of the Post Office, 
having been consulted on the undertaking, express their 
concurrence and belief that it should be profitable to the 
ratepayers generally. 

A system of dredging which has found great favor at 
Tilbury Docks, the invention of Mr. Tideman, the Engi- 
neer of the East and West India Docks, is now under- 
going trial at Southsea, The principle is that of using 
water jets delivered through twelve nozzles in a frame 
lowered to the bed of the channel. The application of 
this principle is in connection simply with the silt depos- 


of warehouses, the proposed extended powers to the Lon- 
don County Council to increase the cubical contents of 
warehouses would be fraught with considerable danger 
unless there was a protecting clause that such enlargement 
should only be consented to subject to the report of the 
Superintending Architect and of himself (Captain Shaw), 
The captain's view was that 60 feet should be the limit. 
Tt was of course not for him to advocate the increase of 
height, inasmuch as his point of view is purely the ‘‘ fire” 
point. The committee finally decided that 70 feet was 
insufficient and that go feet was to be recommended. 


ACCORDING to a Racine, Wis., account the Wind Lake 
Canal, one of the most gigantic drainage enterprises ever 
undertaken in the Northwest and the largest ever attempted 
in the State, is now completed. Lessthan two years have 
been necessary to do the work whereby fifteen miles of 
canal has been dug and a vast tract of country drained. 
The land reclaimed, which has hitherto been valueless, is 
now worth in the neighborhood of $500,000. 


The engine at shaft 25 was started at 9 A. M. August 
g, and at 7.30 A. M. August 11 had emptied the tunnel. 

The final preparations for executing the remaining 
repairs were commenced on August 11, in the aqueduct 
between shafts 18 and Ig. 

The original defects of construction of the aqueduct have 
been described in these columns, and consisted largely 
in the omission of backing that was specified to fill all 
spaces between the masonry and the irregular surface of the 
tunneland shaft excavations. Most of these defects have 
been remedied by piercing the walls and filling the cavities 
with grout under pressure or by cutting out and replacing 
sections of the masonry and building the required backing 
in the cavities. Between shafts 18 and 19 there still 
remain open spaces over the top only of the aqueduct 
(which is here a horse-shoe shaped tunnel 10'6’x10'6° 
inside with arched brick walls about 15 inches thick). 

As there can be no hydraulic upward pressure on this 
part of the aqueduct, it was decided to allow its prelim- 
inary use without waiting to put in the overhead filling 
necessary to protect the brickwork from falling stone, etc. 
While the aqueduct is emptied the scaffold shown, Figs. 1 
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and 2, will be erected and afterwards a stream of water 2 
or 3 feet deep in the bottom of the aqueduct will deliver 
a daily supply of 25 to 40 million gallons for city use 
without in any way obstructing the repairs. Figure 1 is 
a cross section of the aqueduct, and Fig. 2 is a séction at 
Z Z. Fig. 1, and shows several bents of the scaffold that 
is 3.000 feet long. 

Near shaft 18 an opening has been made through the 
top of the aqueduct into an open cut through which ma- 
terials are delivered to the car C that runs on track T and 
distributes them to holes A A, etc., through which the 
cavities are filled, each cross beam is firmly secured by 
the wedges D D driven tight against the side walls of the 
aqueduct. 

A little more grout will be forced through the walls 
from this platform and some finishing touches will be 
given to the shafts from adjustable circular platforms sus- 
pended from the top, but it is expected that the work will 
be completed in six weeks, and it is interesting from its 
simplicity and the arrangements for conducting it while 
the aqueduct is in operation. 

Figure 12 shows a general diagram of the tunnel which 
is pumped out through shaft 25. The tunnel was origin- 
ally intended to be driven from C but was depressed, as 
shown, to avoid the rock seam D. 

Figure 3 is a vertical section through the shaft at W W, 
Fig. 7. Figure 7 is a section at Z Z, Figs. 3, 4 and 5. 
Figures 4, 5 and 6 are vertical sections at Y Y, X X, and 
V V, respectively, Fig. 7. 

Ais the aqueduct and B the pump shaft, both lined 
with brick walls, backed up with solid rubble masonry to 
the surface of the rock excavation. The pump shaft has 
a cast-iron lining, 7, Fig. 9. O is the aqueduct to New 
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York and Q is the tunnel aqueduct under the river. Com- 
munication between shafts A and B is controlled by a 
gate S, operated by shaft N. As the hydraulic grade line 
is above the tops of these shafts the arches I I, etc., are 
built to resist the upward pressure; they have manholes 
closed by iron covers H H, etc. F is a 36-inch supply 
pipe; G is a 12-inch drain; J is a 20-inch drain; K and L 
are 48-inch blow-off pipes emptying into the river. 

As the tunnel is likely to be rarely emptied the usual 
form of pump would be unsuitable and subject to deterio- 
ration from disuse and the buckets E E were provided 
instead for dipping the water out. Each bucket has a 
capacity of 1,3§0 gallons and is attached to a steel wire 
cable passing over sheave C and wound on drum D, that 
is driven by a reversing engine. The buckets E counter- 
balance each other, one ascending full whiie the other 
descends empty. When the ascending bucket reaches the 
proper height it is announced by an indicator and the 
ringing of a bell, an attendant reverses the engine and the 
other bucket is drawn up, and so on. 

While the buckets always rise to a standard height, 
they have continually to be given a little more descent 
until the water level is lowered to the bottom of the shaft. 
This is effected by having one of the drums fixed upon 
the shaft, while the other is loose and bolted to the first. 
By releasing these bolts, while holding the loose drum 
with the brake, the engine is driven in one or the other 
direction until the proper amount of rope has been fed 
out, when the bolts are refastened. This whole operation 
takes about three minutes. 

An average of three bucketfuls per minute was dipped 
out of the shaft, and the contents of shafts and tunnel, 
amounting to about 3,000,000 gallons, was dipped out in 
46% hours. 
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Figure 9 is an enlarged cross section of the shaft at 
U U, Fig. 4. 

Figure 8 is a section at x x, Fig. 9. 

Figure 10 is a section at 2 2, Fig. g, of part of the 
bucket. 

Figure 11 is a section at y y, Fig. 10, and shows one 
of the valves 4 open instead of closed, as elsewhere repre- 
sented. 

The reference letters in these figures have the same sig- 
nificance as in Figs. 3, 4, 5, 6 and 7. except that the same 
pieces are designated here by N N, etc., and there by 
R R, etc. 

When the descending bucket strikes the surface of the 
water the butterfly valves 4 4 open upwards and the 


bucket fills; when the bucket rises these valves close and 
retain its contents. N N,etc. (R R. etc.. Figs. 3, 4 
and 6), are yellow pine guides enyaged by the lugs cc. 
When the bucket reaches the required height the latch / 
is tripped by the fixed cam p, and, operating the lever e¢ 
and rod d, raises gate a and allows the water to be dis- 
charged into catch basin M (Figs. 3, 4 and 7), and thence 
through blow. off L. 

After the tunnel had been emptied it was inspected by 
the engineers and found satisfactory. Some mud, sand 
and loose cement was found in the bottom, where it had 
been deposited by drainage from other portions of the 


aqueduct. After this is cleaned out the water will be re- 
admitted. 
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THE ROCHESTER, N. Y., WATER-WORKS. 


THE potable water supply for the city of Rochester, 
N. Y., is taken from Hemlock Lake, a natural mountain 
lake in Livingston County, about 30 miles south of 
Rochester. goo feet above sea level and about 380 feet 
above tne level of the city. The area of the water-shed is 
about 43 square miles. 

The city is supplied by a gravity system, the water 
flowing first into an impounding reservoir at Rush, eight 
miles south of Rochester, and from there into the Mt. 
Hope reservoir within the ‘city limits. From this the 
water is distributed through the city. The capacity of 
the two reservoirs is 83,091,908 gallons, and the daily 
available supply is about 9,000,000 gallons, the estimated 
population of Rochester being 135,000. The total length 
of conduit is about 30 miles. 

For fire purposes in the business center of the city 
water is supplied by a Holly direct pressure pumping 
plant, the water being taken from the Genesee River. 
Power for this plant is furnished by turbine water-wheels, 
though auxiliary steam power is provided for. The daily 
capacity of the plant is 7,000,000 gallons. The highest 
point supplied in the city is 625 feet above sea level and 
the lowest 137 feet. The pressure in the mains for do- 
mestic or potable supply is 40 pounds per square inch, 
and in the mains of the Holly system 100 pounds per 
square inch. On December 31, 1889, the figures for 
mileage of mains, number of hydrants, etc., were: 


Miles of mains (potable)......... 0 6. 0 ce cece cae 201.281 
Miles of mains (Holly)... ...... .. 2. 13.83 
LOtali cites . ed sale 2U5. 182 
Hydgrants: cs ccesies ees See alg weed ex + 2,043 
Watering troughs............... cee cee ceeee 43 
Fotintaiog:2 asx. naie. + eiisecrlelascics 2 
Water meters..... 2,060 
ODS 3-24 a5: eho Weeoeegehed, ad shwa inners’ 23,146 


The water-works are city property. The care and 
maintenance of the water supply, as well as of the high- 
ways and the problem of fire protection, are in the hands 
of an Executive Board composed of three members, one of 
whom is elected at each annual spring charter election for 
a term of three years. This Board has sole power to let 
all contracts to be made by the city in pursuance of ordi- 
nances passed by the city’s Common Council, except such 
as are directed by law to be made otherwise, and has the 
supervision and control of all work ordered by the Com- 
mon Council. The bonds for the construction of the 
water-works were issued under Act Chapter 387, Laws of 
1872. and the original fourteen wards of the city, with an 
aggregate acreage of 4,840 acres were jointly liable. In 
1874 two new wards, the Fifteenth and Sixteenth, were 
annexed to the corporation. Together they have an area 
of 5,809 acres, making the total area within city limits ro,- 
649. A law was passed which provided that whenever a 
majority of the taxpayers on a street within the annexed 
territory shall petition for the extension of water mains or 
of lamps upon such street, for their benefit, the taxable 
property and residents upon said street shall become 
jointly liable to assessment. This petition is presented to 
the Common Council by the alderman of the ward in which 
the street is situated. This is true for any ward in the 
city, but a majority of the owners’ names is insisted on in 
the case of the before-mentioned annexed territory. 

lf the petition is reported on favorably it is sent to the 
Executive Board who submits it to the City Assessors for 
official action as to its being a majority petition, and on its 
return it is filed for consideration. The various streets 
mentioned in the petition are personally examined and 
notes made of their conditions and surroundings, size of 
distribution mains determined on; estimates of cost of 
construction are prepared by the Engineer’s Department, 
and a list is made which is considered by a Watet-Works 
Committee of the Common Council, the Executive Board 
aod the Chief Engineer of Water-Works. This commit- 
tee determine upon what portions presented are in most 
pressing need of water, and fix upon the amount that will 
be required to be raised by tax levy for water pipe exten- 
sion and report to Common Council. 

The quantity of pipe and specials required for exten- 
sions and current repairs is made up. Notices of letting 
are published, and pipe contracts let in the usual manner. 
Public bids are also invited for unloading and distributing 
water-works materials for the season. The streets under 
consideration are then surveyed, levels run, grades estab- 
lished, and maps and profiles made (always in duplicate) 
of the work to be done. The different streets are then 
grouped in the most advantageous manner as to location, 
etc.; aletting sheet is prepared, and the groups are pub- 
lished in the official paper for a period of ten days prior 
to letting. During the three days immediately prior to 
letting an exhibit is made in the construction office of the 
water-works of the maps, profiles, if any, whcre extra 
cover is required over pipe in view of future reduction in 
grade, together with said letting sheet, setting forth the 
items of work embraced in the several groups. Proposal 
sheets are furnished each contractor. Seated proposals 
are handed in to the Clerk of the Board, and the contract 
is generally let tothe lowest biddcr. The Board, how- 
ever, reserves the right to reject any or all bids, etc. 

The awards being made, the contracts drawn up, the 
work is carefully staked out by map; the work of trench- 
ing commenced, and an inspector appointed who sees that 
the proper depths are made to allow for 4% foot cover ; 
that the pipes are laid in true grades and alignment ; that 
blocks and wedges are properly placed, and the specifica- 
tion amount of lead obtained. When the work of laying 
pipe has been completed, and joints are made up, hydrants 


THE ENGINEERING AN 


and stop-gates set, etc., notice is given to the engineering 
department. Measurements of the pipe are then made 
with a steel tape, two men handling the tape and a third 
keeping a record, noting, among other things, the condi- 
tion of the soil, depth of rock, gas pipes, etc., etc. About 
59 miles of distribution mains were laid under contract at 
the time of the building of the works from the lake, and 
the work was completed October 1, 1876. Since that 
time the remainder has been put down; the yearly 
mileage varying according tu requirements. 

When the year’s work is ended the amount and charac- 
ter of mains, etc., laid are noted alphabetically as to 
streets and embodied in a table. The amount of pipe 
removed is arranged in another table. Similar tables are 
arranged for recording the hydrants and stop-gates. The 
field notes are copied from the small field book into a 
large record book, in which everything is noted exactly as 
it occurred in making the measurements. ‘hese record 
books are kept on file. 

The record maps are made on sheets of Whatmaao’s 
cold pressed paper—doubie elephant, 3'2"x2'1 4%” outside; 
inside border, 3’x1'10¥4"; heavily backed by cloth with 
leather-bound edges. A scale of 40 feet to the inch is 
used, the sizes of the different pipes being represented by 
the following uniform signs. 


Emerald green. . ..... 4° cast-iron (light) 24° cast-iron (heavy) 
French blue.... .. ieee O°. SE “s 12° oy rT 
Scarlet lake............ ie ee 16° “ te 


Chrome yellow. ...... ro” “ 20° “ “ 


Wrought iron pipes are shown in burnt sienna, with sizes 
marked on. 

In these maps, the Domestic system is in full lines and 
the Holly system in broken lines. All Domestic stop- 
gates and hydrants are designated by blue circles and all 
Holly stop-gates by red circles. 

Every special fitting is shown; streets are colored on 
respective sides, madder brown and sienna; lettering, 
uniform; main streets, heavy: side streets, scrip. 

A pipe yard, connected with the water-works system, 1s 
located on the Erie Canal. Different sizes of pipe are 
there kept, together with a full line of specials, hydrants, 
stop-gates, lead, and all material entering into repairs of 
an extensive system. The various articles are charged to 
the pipe yard in a book kept for the purpose. Orders are 
made on the yard and the official in charge endorses the 
weight on the back and returns it to the engineer's office 
where it is credited to the pipe yard ina ledger. The 
lead used in calking pipe joints is obtained from the city 
and the amount is deducted in the monthly and final 
estimates, At the end of the season a general inventory 
is taken, a balance is struck, all material received is ac- 
counted for, and what scrap remains is sold. 

The city employs a full force of men, calkers, tappers, 
plumbers, etc., known as the Repair Force. It is in 
charge of a superintendent of repairs who has a separate 
building connected by telephone with the office of the 
Executive Board. The Repair Force is constantly em- 
ployed in the various duties common to all large distribu- 
tion systems. They frequently lay large mains where 
immediate necessity requires it, and make all cut-outs for 
automatic service, large services, supply of factories, tene- 
ment houses; etc. 

A brief reference to the Holly system pump-house and 
machinery will here prove interesting. The lot on which 
the pump-house is located is knowo as the south part of 
lot No. §, of the Griffith Tract, located on Brown’s Race. 
It has a frontage of 50 feet on the Race ana extends back 
to the Genesee River. There are five water rights con- 
nected with the property, embracing about five-eightieths 
or one-sixth of the water of the Race. The location is 
eminently judicious, as it is situated but a short distance 
from the head of the Race, so that in time of low water 
and in case of emergency, such as a large conflagration, 
a free draught upon the whole body of water in the Race 
can be made. 

The flume which conveys the water to the rear of the 
building is located on the south side of the building, its 
entrance at the Race being guarded by an iron rack or 
grating, whose bars are about four inches apart, which 
serves to exclude the larger floating bodies. At the wall 
separating the engine and boiler rooms, another rack with 
the bars only one inch apart is placed, by which the water 
is thoroughly screened and all bodies, of a size sufficient 
to cause injury to the wheels removed. Behiad this second 
rack is a bulkhead having three large cast-iron vertical 
gates, each three feet wide and four feet high, by the 
operation of which the water may be admitted into or ex- 
cluded from the remainder of the building. Between the 
flume wall and the boiler foundation is an arched culvert, 
3% feet wide and 6 feet high, the end at the Race being 
closed up with a solid wall § feet thick. beneath which and 
wholly below the bottom of the Race a large wrought- 
iron pipe 2 feet in diameter passes. The other end of the 
culvert is open towards the several suction pits. An open- 
ing 2 feet in diameter into this culvert near the bottom 
ol the flume and regulated by a slide gate, allows the 
water in the flume ahead of the stop-gates to enter into 
this culvert and thence into the suction pits for the pumps, 
as well as into the above-mentioned wrought-iron pipe, 
which is then, however, closed off by a valve acruss the 
race. Behind the large wrought-iron tube in the rear of 
the building, which conveys the water from the flume 
above to the turbines below, is another bulkhead, with a 
large sliding gate, and behind this and the north flume 
wall all the puraps take suction. 

A 24-inch wrought-iron pipe runs from the most south- 
ern race to the reservoir under the pump-house. This 
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will furnish water to the pumps when Brown's Race is 
drawn off for any purpose, and may even be used to drive 
one turbine if required. In case the water should be 
drawn from both races at the same time, provisioa is made 
by which water from the 20 inch Hemlock lake main may 
be forced into the 24-inch supply main and furnished to 
the pump-house for pumping back into the Holly mains, 
so that three distinct sources of supply of water forthe 
Holly works are accessible. 

The machinery consists of three distinct parts. The 
first embraces four combined steam piston engines, with 
cylinders 16 inches in diameter and 27 inches stroke, 
having variable expansion gear, and arranged so as to 
permit working either condensing or non-condensing. 
To these four engines four double-acting pumps, roinches 
in diameter and 20 inches stroke, are attached direct. 
The pumps and engines may, however, be readily un- 
coupled. Any one of the engines with its corresponding 
pump may also be quickly detached from the remainder 
of the set. The four engines with their pumps are 
arranged on two sides of a substantial arched frame of 
cast iron, supporting at its top the crank sbaft, which 
carries a large fly-wheel, a gear wheel and the eccentrics. 
The two cranks at the ends of this’ shaft are at right 
angles to each other; and as two engines are coupled to 
one crank pin, one piston of this pair will be at the middle 
and the other at the beginning or end of its stroke, and 
hence it follows that in one revolution of the fly-wheel 
there will be eight successive discharges of four double- 
acting pumps, imparting a practically steady pressure and 
uniform flow of water in the pipes. 

The second part of the machinery consists of a rotary 
steam engine placed in front of the above set, operating 
two rotary pumps for fire streams. The piston engines 
may also be made to operate one or both of the rotary 
pumps, by means of gear wheels, without the aid of the 
rotary engines. 

The third part is the water set, which consists of eight 
double-acting pumps, arranged in two sets, each having 
four cylinders 9 inches in diameter and 24 inches stroke, 
mounted upon heavy cast-iron arched frames similar to 
the steam set ; and, as in the latter, a pair of pumps are 
coupled together upon one crank pin on each side of the 
two frames. These two frames are isolated, but the 
machinery of the one may be connected to that of the 
other by means of a movable section of shafting, so that. 
the power applied to the one will drive the other. The 
crank rod of each pump may be uncoupled so that any 
one cylinder may be isolated, and as in the case of the 
steam set, the four pumps of each of the two water sets 
are so connected to the cranks that there will be eight 
successive discharges of the water during one revolution 
of the crank shaft. ‘he power used is derived from two 
turbines working under a head of about go feet. The 
shafts of these turtines extend continuously from the 
wheels to the frames, where they terminate each with a 
small bevel gear wheel, working into another of much 
greater diameter. The shaft supporting this latter wheel 
also carries a small toothed wheel, which, in turn, plays 
into the teeth of another large and heavy gear wheel 
fixed to the crank shaft, that imparts the motion and 
power tothe pumps. These several transformations are 
rendered necessary in order to reduce the great speed of 
the turbines. 

Steam is furnished by three tubular boilers, any one of 
which may be used separately, or all of them together. 
These boilers are each § feet in diameter, 16 feet long. 
Holly’s hydrostatic pressure gauges or regulators, of 
which there are two, one for the steam and one for the 
water Set, regulate the amount of steam to be supplied to 
the engines or the amount of water for driving the tur- 
bines, for a given pressure upon the maiaos, by means of 
an automatic mechanism, cutting off or increasing the 
supply independently of the engineer in charge, besides 
giving a signal upon a gong when an extra demand for 
water occurs, as in case of a large fire. There is, besides, 
a water safety valve in the building to prevent any rise of 
water pressure in the mains above a certain point. 

It is estimated that the four combined steam engines 
will develop 300 horse-power and the rotary engine I5v. 
The pumping capacity is guaranteed to be no less than 
3.000, 000 gallons in twenty-four hours, while that of the 
water set is to be no less than 4,000,000 gallons in twenty- 
four hours. The power of the turbines is estimated at 
250 horse-power. ‘Ihe wheels are of the tangential class, 
26 inches in diameter, and were built by Messrs. Strout, 
Mills & Temple, of Dayton, O. The fiume or penstock 
is a wrought-iron tube 4/4 feet in diameter, made of ¥- 
inch plates. Its lower end rests on a solid pier of ma- 
sonry and has a 4-inch outlet valve through which it can 
be emptied. 

The cost of the pump-house, land and water rights, 
cost of pipe and laying, and cost of hydrants and gates 
was about $350,000. For this sum a 7,000,000-gallon 
daily supply was Obtained. It is thought that from no 
other source and in no other way could the city be fur- 
nished with so much water for anything like that sum. As 
a result of this construction the daily supply of the city is 
practically double what it would have been without it, and 
that, as already stated, for a smaller sum than it could 
otherwise have been obtained. For the purposes for 
which it was designed to be used, the river water is as 
efficient as water from any other source would be. 

The present Executive Board of Rochester consists of 
Julius Armbruster, Chairman, term expires in 1891; 
William W. Barnard, term expires in 1893; George W. 
Aldridge, term expires in 1892; Thos. H. Neville, Clerk. 
George W. Rafter, is Assistant Engineer in charge of 
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additional water supply and Acting Chief Engineer. The 
Construction Department consists of W. N. Radenhurst, 
Assistant Engineer in Charge; George A. Hotchkin, 
Assistant Engineer; Thomas H. Rogers, Draughtsman; 
F. M. Hills, Leveler; D. H. Westbury, Jr., Redman. 
There are during the season three pipe inspectors, one 
pipe distributor and one man in charge of pipe yard. 
Daniel O’ Neil is Superintendent of Repairs. 

There is telephone communication between Hemlock 
Lake and the various points along the line of conduit— 
viz.: Richmond Mills, Honeoye Falls, Rush Reservoir 
and Mount Hope Reservoir. The telephone line was 
completed in the fall of 1877 and was one of the earliest 


put up. : 
ARIZONA WATER STORAGE. 


Pans for irrigating the arid lands of Arizona are, at 
present, attracting considerable attention. 


The smaller streams of Arizona, says the Phoenix, Ariz. 
Repubiican, are all of one class, running fullest in the 
spring and almost failing in the summer. ‘Those that 
run into the plains sink in the sands, and are lost for the 
major portion of the year. The question naturally arises, 
Why not store the winter water 1n suitable reservoirs, to 
be spread on the thirsty lands at the time of the drought? 

This proposition has been appreciated, as is shown by 
the location of dam sites for water storage purposes in 
many parts of the territory. The Florence Canal Com- 
pany has just finished an extensive reservoir in Pinal 
County to assist in the irrigation of the lands adjacent to 
the Casa Grande. 

Among the projected reservoirs that have been located 
for the improvement of the lands lying below one of the 
most important is that upon New Kiver, about thirty 
miles northwest of Phoenix. It is situated where New 
River debouches on the plain. The projectors are John 
King and W. C. Collier, who have been quietly working 
on the enterprise for years. 

The dam will need to be nearly half a mile in length, 
320 feet in thickness on the bedrock, go feet broad on top 
and 75 feet high. Hydraulic lime for the manufacture of 
cement, limestone and other rock for the construction of 
the dam are at hand in abundance, and can be cheaply 
quarried. Estimates from civil engineers of repute fix the 
cost of the work at less than $300,000. With the height 
of dam proposed the water would cover an area of eight 
by four miles, there being but little slope to the valley 
above. The supply of water from the spring freshets of 
the river is deemed ample, but as a precaution levels have 
been run to Hudson Creek, Castle Creek and the Agua 
Fria, and it has been demonstrated that it is practicable to 
divert at low cost the waters of those streams into the 
reservoir. 

The Agua Fria, at the point tapped, flows the year 
round. Alli danger of overflow can be avoided, as a nat- 
ural spillway exists at the proper height two miles back 
from the dam, conducting the water over a low bridge into 
the valley of the Agua Fria, 

The land sought to be irrigated is really a continuation 
of this valley, and embraces over 75,000 acres of excellent 
soil. Many claims have already been filed in expectation 
of the benefits of the dam. 

About eight miles farther to the west of this dam site 
and over a ridge is the location of a similar enterprise of 
fully equal magnitude. 
Fria Water and Land Company, composed of L. 11. Orme, 
J. P. Orme, J. D. Monihon, N. O. Murphy and William 
HLlancock, all of Phoenix. The dam is to be situated at 
the narrow gorge of the Agua Fria, 300 yards above the 
Frog Tanks Hotel. ‘The walls of the canyon at this point 
are but 300 feet apart to the height Of seventy-five feet, 
and above this gradually retreat from the stream. The 
proposed dam is to be 175 feet high, with an ample width 
and a length on top of about 1,000 feet. It will not be 
difficult of construction. All reck and lime needed can be 
obtained right at hand. 

A dam of the dimensions stated will back the water up 
stream a distance of ten miles with a depth at the mouth 
of Castle Creek of 125 feet. Ata point two miles above 
the dam the reservoir will be three and one-half miles in 
width, besides extending for some distance up Castle and 
Humbug Creeks. ‘The capacity of the reservoir is esti- 
mated at 40,000,000,000 cubic feet of water. This 
amount will supply for twelve months a canal carrying 
40,000 miner’s inches of water, and aliow for an evapora- 
tion of 25 per cent. The natural flow of the Agua Fria 
will more than supply this amount every year. 

The main canal will be taken from the river on the east 
side, about one and one-half miles below the Frog Tanks 
Station. It will run along the slope of the river bottom 
for a distance, emerging on the plain three miles below 
the fanks. The land to be irrigated comprises about 
75,000 acres. It is of excellent quality, especially adapted 
to the growth of citrus fruits. 


THE entire cost of the Washington Bridge, New York, 
up to this time, exclusive of office expenses, has been 
$2,673,601.67, to which is to be added the office expenses, 
legal costs paid, more land purchased, and the work of 
grading and terracing completed. 


THE patent suit of the Eclipse Radiator Company, of 
Chicago, Ill , against ithe makers of the Elite radiator, 
for infringement on its patent for an ornamental radiator, 
which has been in the courts for the past two years, has 
just been decided in favor of the plaintiff. 


It is the property of the Agua. 


GARBAGE DESTRUCTION AT ST. LOUIS. 


THE promoters of the measure authorizing the Mayor 
and Health Commissioner to enter into a contract for the 
disposal of the slop, offal, garbage and animal matter of 
the city by the Merz process, will begin the erection of 
two plants immediately upon the approval of their con- 
tract. According to the St. Louis Repudiic, the contract 
must be let before the rst of September, and the con- 
tractors will be required to commence destroying the 
garbage within four months from that date. The recent 
three-years’ contract for the removal of the garbage was 
so framed that the contractor can be required to deliver 
the slop and garbage at the works where they are to be 
destroyed. The contract for the disposal of the garbage 
will be entered into for a period of not less than ten years. 
At the expiration of that time the city has the privilege of 
purchasing the entire plant at a valuation to be fixed by 
arbitrators. It is now claimed that the works will 
cost $113,000. The exact location of the two houses will 
be determined by the contractors. The ordinance speci- 
fies that one shall be in the northern and the other in the 
southern part of the city. 

The cost of the introduction of this system for the de- 
struction of the garbage cannot be estimated beforehand. 
It is understood that the owners of the Merz patent-right 
for St. Louis will not bid above $2 a ton for the destruc- 
tion of the slop and garbage. The amount of garbxge 
collected has been variously estimated. Thirty tons a 
day is given as a fair figure, At that rate it will cost the 
city about $22,000 a year to dispose of the garbage and 
about an equal amuunt to collect it. The collection, re- 
moval and destruction of garbage and slop will cost about 
$42,000 a year. Then the ordinance provides for the ap- 
pointment by the Mayor of a garbage inspector, whose 
duty it shall be to inspect the city for the purpose of de- 
termining whether all the slops and garbage are properly 
collected. Then the inspector is authorized to appoing 
a competent weigher, whose duty it shall be to see that 


-the garbage is weighed correctly. 


The report was sent out from Detroit recently that the 
Board of Health of that city had condemned their Merz 
works as a nuisance and ordered them removed. The 
works to be put up in St. Louis, however, will, it is said, 
be an improvement on the Detroit plant. 


HARLEM RIVER IMPROVEMENT. 


THE fact that the item of $350,000 for the improve- 
ment of the Harlem River bas been stricken from the 
River and Harbor bill by the Senate Committee has in- 
duced Comptroller Myers, of N.Y., to write a long letter to 
Senator William P. Frye, Chairman of the Senate Com- 
mittee on Commerce. The Comptroller describes the 
relations of the United States and the State and city of 
New York in the matter as follows : 


‘* First.—Relying on the good faith of the Government 
of the United States to carry out this work, the Legisla- 
ture of the State of New York authorized proceedings to 
take forcibly from private owners the necessary lands for 
it, and to compel riparian owners to pay for these lands 
and the expenses of acquiring them. Such proceedings 
have been taken, the riparian owners have been assessed 
the sum of $225.639.91, and the title to the lands so ac- 
quired by the city has been transferred to the United 
States. This assessment has been chiefly paid, and the 
amount unpaid by owners has been advanced by the 
Treasury of the city of New York. 

** Second.—The city of New York has for this improve- 
ment ceded to the United States 109,335, acres of land of 
great value. 

‘* Third.— The United States Government has entered 
upon this work, and has already expended or contracted 
for the expenditure of $400,000 toward it; it is already 
we] advanced, and the riparian ownership has for several 
years been adapting itself to the lines of the improvement, 
the plans of which have been approved by the United 
States Engineers. 

‘*From the above it will be observed that the faith of 
the United States, of the State of New York, and that of 
the city of New York are pledged to the execution of this 
work, and that the property owners who have been heavily 
assessed and otherwise burdened by expenses and Josses 
are entitled to have this work completed, For more than 
20 years the subject of the improvement of the Harlem 
River has been before the public. [t has been thoroughly 
discussed in all its bearings, and the work has received 
the sanction of the ablest engineers and approval of the 
whole community. The careful examination by the 
United States Government Engineers has resulted in the 
expenditure of a large amount of money for comprehen- 
sive plans, soundings, etc., the work has been under- 
taken and is well under way, then it is now suddenly 
assailed in its last stage of progress by unfriendly jn- 
fluences, and the most deeply regrettable delay ensues. 


‘*T will not enlarge upon the great value of this work 
to the commerce of this city and of the Western and 
Eastern States further than to remind you that it will 
provide a necessary basin at the seaboard terminal of the 
only water channel of communication between the Atlan- 
tic Ocean and the great area bordering upon the lakes. 
When completed there will be a saving of over 20 miles 
of intricate, slow, and dangerous navigation down the 
North River, around the Battery, and up the East River 
for vessels coming through the Erie Canal and down the 
North River bound for the Eastern States, and for a con- 
siderable portion of the city of Brooklyn. 

‘** The faith of the United States is pledged to the com- 
pletion of the work, and the necessities of the railroad 
travel and trafic crossing the river already provided for 
by the United States Engineers may, with entire pro- 
priety and safety, be left to the municipal and State au- 
thorities. In my best judgment the speedy completion 
of the work should be at once assured by an adequate 
appropriation, and appreciating thoroughly the great in- 
terest you have always shown in the commerce of New 
York, I beg to respectfully bespeak your most valuable 
influence and efforts to procure the same.” 


COST OF ELECTRIC STREET LIGHTS. 


In discussing the matter of electric street lighting at 
Milwaukee, Wis., President Wall, of the Badger Illumi- 
nating Company, furnished the following statement of the 
prices paid for electric street lights, of nominal 2,000 
candle-power, by 32 cities, the contracts being the latest 
ones awarded, and calling for all-night service : 

NOMINAL 2,000 CANDLE POWER. 


Term of No. of [Price per Lamp 


Place. Contract. | Lamps. per Year. 


Rochester, N. Y....... .. 5 years 1,200 $105.00 
Buffalo, Ne Vogue ; 3 years 1,246 146.00 
Syracuse, N. Y 3 years 300 146.00 
Albany, N. Y.......... .. 6 years 480 182.50 
roy, Ne ¥: vicesiecwes -.o| 5 years 280 144.00 
Brooklyr, N. ¥....... ... 2 years 1,100 182 so 
Binghamton, N.Y .... .... 3 years 123 132.00 
New York City, N.Y... .. x year 1,300 127.75 
Poughkeepsie, NOY baa z year 210 123.00 
Baltimore, Md.............. § years 607 128.00 
Pittsburg, Pa.......... .... 3 years 500 105.00 
Larcaster, Pa .. ......... 3 years 138 124.00 
Philadelphia. ..........-....] ee ee eee 1,045 174.00 
Cleveland ......0 2... 65. Jo ee eee 120 139.40 
Dayton, O...... ... . ....| ro years 146 150.00 
Toledo, O........ 2... eae. § years 400 100,00 
Springfield, O... paste i year 54 330.00 
Paterson, N. J............ 5 years 200 128 50 
Trenton, N. J.......... nce! I year 106 182.50 
Camden, N.J_........... 5 years 119 146.00 
New Haven, Corn.... ; 3 years 225 131.40 
Worcester, Mass........... 3 years 17o 164 ©o 
Lowell, Mass......... ..... sce vibe 182 182.50 
Fall River, Mass. ......  .| «2... 40 180.00 
Salem, Mass... .... .... .. 3 years 170 163.50 
Springfield. IM... 0... eee] ee eee eee 1I0 119.00 
Sioux City, Iowa............ a bles. 4ebaahy 75 103.00 
Duluth, Minn..............] -......- aco 128.00 
Omaha, Neb... ........... 5 years 118 175.00 
Kansas City, Mo .. .......]  ......-. 1%} 200.75 
Detroit, Mich.... .... .... i year 140.00 
Providence, R.1...........-]  eoeeee : 500 160.00 


The low contract of Rochester, N. Y., at $105 per 
year, is due to the use of water-power. 


CINCINNATI WATER-WORKS REPORT 
FOR 1889. 

THE Board of Public Improvements of Cincinnati is 
taken to task by the local papers for the non-publication 
of the Cincinnati Water-Works report for 1889, which is 
said to have passed into its hands formally and regularly. 
The interesting question is now asked: ‘‘ What did the 
Board do with the report? The burning of the court 
house is said to have covered a multitude of sins. What 
did Moore’s unfinished report contain that it should have 
been suppressed or spirited away by his successor? It 
contained, at all events, a correct and reliable record of the 
pumping capacity and water supply daily for the year up 
to and including December 31, 1889. The reservoirs were 
then full of water and the machinery doing satisfactory 
duty.” 


THE 


THomAS Down, Superintendent of the Orange, N. J., 
Water-Works, says that the trouble with the j,city water, 
whick, at present, has a disagreeable smell and is thought 
unfit for drinking and domestic use, is caused by the 
presence of vegetable matter in the bed of the reservoir. 
Every freshet has brought more or less dead leaves, weeds 
aod other debris of a vegetable nature which has settled 
in the reservoir, and the recent hot weather acting on 
this has caused fermentation enough to result in the 
present condition of the water. 


A SCHEME for a grand avenuealong the Delaware River 
front, at Philadelphia, provides for a street 200 feet in 
width. It is thought that such a street would meet all 
the requirements of commerce. 


1890 
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THE HATTERAS LIGHTHOUSE. 


THE Lighthouse Board has awarded the contract for 
the construction of the proposed lighthouse* on the Outer 
Diamond Shoal of Cape Hatteras, North Carolina, to 
Anderson & Barr, of Jersey City, at their bid of $485,000. 
The general outlines of the plan for the lighthouse were 
laid down by the Board, leaving each bidder to furnish 
his own plans and specifications for doing the work. An- 
derson and Barr built the lighthouse on the Fourteen Foot 
Bank in Delaware Bay, and they will follow the same 
method employed there in building the Outer Diamond 
Shoal light. 

This shoal is the most dangerous point on the entire 
Atlantic coast, and the difficulties in the way of erecting 
a lighthouse there are greater than at any point where a 
similar structure has ever been placed. ‘The contractors 
will build an immense iron caisson, surmounted with a 
hollow iron cylinder, and will tow this structure out tothe 
shoal, either from Norfolk or from Hatteras Inlet. It 
will be sunk on the shoal, in about 24 feet of water, by 
weighting it down with blocks of stone. When it rests 
evenly on the sands, the work of excavating will be begun 
by a force of men inside the caisson, the excavated mate. 
rial being carried up through the cylinder. 

The shoal is composed of shifting sands, and it is not 
known how far down the caisson may have to be sunk. 
As soon as the base of the caisson rests on a good founda- 
tion its interior will be filled up solid with concrete. The 
cylinder on top will also be filled with concrete to the 
height cf 35 feet above the water level. This base will 
be surrounded by rip-rap work of stones weighing not less 


NEWARK’S WATER WORKS VERSUS PASSAIC’S 
SEWERS. 


THE Newark Water Works supply a population of about 
200,000 persons with water taken from the tidal portion 
of the Passaic River, and the City of Passaic, with a popu- 
lation of about 12,000, situated 4 or 5 miles above the 
water works intake, is constructing a system of sewers to 
empty into the same stream. 

The Newark Aqueduct Board having in vain protested 
against the undertaking of this work, applied to the Chan- 
cellor for an injunction to restrain the City of Passaic from 
discharging its sewage into the river, alleging that such 
discharge would materially pollute the water to the injury 
of its business and the health of those whom it supplied. 
This application was denied, and an appeal was taken by 
the Aqueduct board tothe New Jersey Court of Errors 
and Appeals, where the decision Of the lower tribunal 
was afhirmed. 

This case, involving as it does, the right of munici- 
palities to use navigable streams for sewage disposal and 
water Supply, is of great interest to all who are 
either officially or professionally concerned in such 
matters, and the following extracts from the decision of 
the Chancellor, and the argument of the counsel of the 
Board on the appeal, will enable them to form a clear idea 
of the points in dispute. 

In denying the application for an injunction the Chan- 
cellor held: 


1. That the water of the Passaic River, where the tide 
ebbs and flows, belongs to the State, for uses common to 


‘all its citizens. 


than two tons each, extending to a distance of 400 feet 
on all sides of the tower. 

The lighthouse itself will be nine stories in height, each 
story containing one room. The first floor is to be a 
storage room for coal, wood, fresh water, and three life- 
boats. On the second floor will be the fog signal appa- 
ratus. The third floor will contain the fire-proof vaults 
for the storage of oil and large tanks for salt water, with 
storage room for a year’s provisions for four men. The 
next five floors are to be living rooms. Above these are 
to be the watch room and lanterns. ‘The superstructure 
is to be of iron lined with brick. Work on the lighthouse 
is to be commenced within a month, and it is to be com- 
pleted within two years. The contractors are to main- 
tain the light for one year before its acceptance by the 
Government. 


A RUSTIC BRIDGE IN BURMAH. 


AS AN example of native construction without any 
engineering aid, the accompanying illustration of a bridge 
in Burmah is prepared from a recent issue of /#dtan 
Engineering. The bridge consists of 18 spans, the de- 
tails of one of which are clearly enough shown in the 
longitudinal section given. In some of the spans the 
posts A A are vertical. Lateral stiffness is said to be 
sought, but ineffectually, by bracing the bridge to a 
couple of side piers. 

The bridge was erected by local subscription, and cost 
about Rs. 6,000. 


*See Vol. XXI., page 166. 


2. That the city of Newark has no special rights in that 
water, either by reason of its riparian ownership on the 
river, or by grant from the State, which may be injured by 
‘the apprehended nuisance, and enable the complainant, 
by showing an apprehended injury, distinct from that 
which will be suffered by the other inhabitants of this 
State, to maintain its individual suit to restrain the nui- 
sance. 

3. That, at best, such special rights bave not been es- 
tablished by adjudication in this State. 

4. That the complainant is not in position to ask fcr a 
preliminary injunction when the right on which it founds 
its claim is, as a matter of law, unsettled. 

5. That the proceeding in equity to restrain a public 
nuisance is by information by the Attorney-General. 

6. ‘hat the statutory authority to the complainant to 
maintain a suit in equity for nuisance to water courses 
connected with its works, did not constitute it a public 
agent to sue to restrain a public nuisance, but merely 
clothed it with power to sue, as an individual might, for 
the protection of private property. 

7. That an injunction to restrain a nuisance will issue 
only in cases where the fact of nuisance is made out upon 
determinate and satisfactory evidence, and that. if the 
evidence be conflicting, and the injury be doubtful, that 
will constitute a ground for withholding the injunction. 
Aud if the nuisance be merely apprehended, it must ap- 
pear that apprehension of material and irreparable injury 
is well grounded upon a state of facts which show the 
danger to be real and immediate. 

8. That such conditions of fact do not appear in this 
case. 


In giving his reasons for this decision, the Chancellor 
notes that the sewers at present contemplated aggregate 
3,650 feet in length, and will receive the sewage ot 1,639 
people, amounting, with factory waste, to 60,000 gallons 
a day, rain water being excluded. It is also noted that 
last year 20 per cent. of the deaths in Passaic were from 


typhoid and scarlet fevers, diphtheria, cholera infantum 
and dysentery, as it is from the excreta of persons suffer- 
ing from such diseases that dangerous pollution of the 
water is principally feared. 

The contentions of the respective parties are thus set 
forth: 


‘** The complainant takes the position in the first place, 
that the proposed sewage will pollute the waters that it 
supplies to Newark and other municipalities, and will 
thereby create a nuisance especially injurious to the com- 
plainant; and, in the second place, if it should be deter- 
mined that the complainant will not sustain a special and 
distinct injury, it is, nevertheless, empowered by special 
statutory authority, to maintain this suit if injury will 
result to it at all, though it be merely in common with the 
remainder of the public. Tothis the defendants reply: 
First, that the complainant has no right in the waters of 
the Passaic River which is not common to all citizens of 
this State, and that an injury to such a right cannot result 
in such a special and peculiar injury that will enable the 
complainant to maintain this suit in its own name; 
second, that in absence of such special injury it has no 
authority to maintain this suit; third, that if, under the 
legislation from which it derives its powers, the complain- 
ant has obtained a distinct right to the water of the Pas- 
saic, such right does not clearly appear, and should be 
established at law before the issuance of the injunction 
sought; and, fourth, that, in point of fact, the pruposed 
discharge of the sewage will not pollute or otherwise in- 
juriously affect the waters of the Passaic at the Newark 
intake.”’ 


In commenting on this the Chancellor says that riparian 
owners on navigable tidal streams have no special rights 
therein, except the contingent one of accretion, and 
merely gain by their position a greater convenience in the 
use of rights common fo all. In a navigable but non- 
tidal stream, however, the title of the riparian owner ex- 
tends to the land under water to the middle of the stream 
and to such use of the water as will not interfere with 
navigation or the rights of others. He, therefore, con- 
cludes that as the Newark intake is on tidal water, that 
city has no special right in the water by virtue of its 
riparian ownership, and, further, that no such right has 
been given by any special legislation. It follows from 
this that if Newark has no special right in the water she 
can suffer no special wrong by its pollution, and is, there- 
fore, not in a position to complain of such pollution as a 
private injury, the difference in her case being one of de- 
gree merely and not of kind. 

In regard to the claim that the consequences of the 
proposed sewerage will be so disastrous and irreparable 
that the application should not be dismissed without con- 
sideration of its merits, he states it to be a well settled 
rule of equity procedure that an injunction to restrain a 
nuisance will issue only on determinate and satisfactory 
evidence, and that if the evidence be conflicting and the 
injury doubtful that will constitute a ground for witbhold- 
ing the injunction. 

He then proceeds to consider the evidence, adduced by 
the complainant. of Prof. P. T. Austin, of Rutgers 
College, who, as chemist for the Aqueduct Board for 
three years past, has made many analyses of the Passaic 
water. This gentleman, according to the Chancellor, 
assumes that the sewage of Passaic will reach the Newark 
intake in a few hours, and proceeds to show the danger 
to the health of the inhabitants of Newark that will re- 
sult from the disease germs thus transported. ‘The fact 
is also mentioned that Charles Jacobson, the civil engi- 
neer of the Board, placed four floats in the Passaic River 
at or near the mouth of the proposed sewer, one of which 
reached the Newark intake in four hours. 

As opposed to this, the evidence of Henry Wurtz, for- 
merly State Chemist of New Jersey, is adduced by the 
defendant, which goes to show that, according to analyses 
made by him in 1881-2, almost the whole effect of the 
sewage of Paterson (then having at least 50,000 inhabi- 
tants) had disappeared in a flow of 4'4 miles. Mr. 
Wurtz gives it as his opinion that the nitrogenous and 
putrescible constituents of the sewage of the City of Pas- 
saic will substantially vanish during the downflow of 44 
miles from the sewer outlet to the Newark intake, and 
states that 47 of the present pollution of the water at the 
Newark intake is due to the Newark sewage, which is 
carried up by the tide. Healso says that the alternation 
of the tidal currents will cause the greater part of the 
Passaic sewage to travel a much greater distance than 4% 
miles before reaching the Newark intake, for which rea- 
son it must more certainly vanish. 

In considering this evidence two circumstances appear 
to the Chancellor's mind to be important; first, that prac- 


l tically all traces of Paterson's sewage had disappeared in 
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flowing 4% miles with no tidal currents, and second, that 
the Newark sewage, though carried by the tide to the 
Newark intake, had not produced the injury apprehended 
from the much smaller quantity of Passaic sewage to be 
emptied into the river much further away. 

‘* This experience,” he says, ‘‘ seems to be a complete 
negation of the danger theory advanced in support of this 
application, or is sufficient, at least, to render it doubtful 
whether the danger apprehended Is more than chimerical 
I deem it of sufficient weight to justify me in withholding 
a preliminary injunction.” 

He concludes, however, by the admission tbat it is not 
a sufficient ground for the refusal of the injunction asked 
to say that the Newark sewage is a greater and more 
dangerous nuisance than the sewage of the city of Passaic 
will be, and that the defendant would have no right to 
add to existing pollution even in a small proportion. 

Incidentally a curious contribution is made to etymo- 
logical science by either the Chancellor or Professor 
Austin, it is not clear which, in the statement that ‘* mi- 
crobes derive their name from the powertul glass by the 
aid of which it is claimed they may be detected.” The 
word does not yet seem to have found its way into the 
dictionaries, but is undoubtedly derived from the Greek 
words miksos and dios, and means ‘‘a little life ” 

In making his appeal from the decision of the Chan- 
cellor, Thomas N. McCarter, counsel for the Aqueduct 
Board used, among others, the following arguments : 

After quoting the substance of the Chancellor’s decision 
he claims first, that ‘‘ the complainant has such a right in 
the waters of the Passaic River which flow into its works 
as will enable it to maintain an action to restrain the 
nuisance complained of, even if the nuisance be a public 
nuisance of which the Attorney-General might also com- 
plain.” 

Second, that ‘‘ assuming the injury apprehended by the 
complainant and sought to be enjoined to be a public 
nuisance, complainant had ample legal authority to bring 
suit to restrain it.” 

The third claim could not be found in Mr. McCarter’s 
argument as printed, but his fourth claim is that -*‘ In the 
nature of things such use of the water of the Passaic 
River as complainant or any other riparian owner enjoys 
is incapable of public or common enjoyment. Every citi- 
zen of the State or of the United States may navigate the 
public waters of the State no matter where he resides, 
but how can a citizen of Cape May exercise the right of 
drawing water from the Passaic River? Even an express 
grant from the State of the right to draw such water 
would not avail, because the banks of the river are 
private property on which the grantee would acquire no 
right but by the consent of the riparian proprietor.” 

Under the fifth head it is said, ‘‘ The Chancellor's 
opinion shows, not that there is any doubt as to the fact 
that the sewerage of Passaic is about to be emptied into 
the river in such quantities and of such character as is al- 
leged in the bill, and as near to the complainant’s intake 
(four miles) as is alleged, but the Chancellor is not con. 
vinced that, admitting all this, any harm will be done to 
the water furnished by complainant to its customers.”’ 

In considering this point as well as the other claims, 
Mr. McCarter quotes extensively from various legal 
authorities and decisions, and goes over many of the ad- 
mitted facts already discussed by the Chancellor. He 
also quotes at some length the expert evidence already re- 
ferred to, and reviews that of Mr. Wurtz, who, according 
to Mr. McCarter, has arrived ‘‘ at the conclusion that the 
impurities now communicated to the Passaic River by the 
present drainage of that city [presumably Passaic—Eb. ] 
are only about one thirty-fourth part of the pollution 
which the sewage of Newark inflicts on the river, and that 
as the soil of the Passaic Valley is light and porous, the ob- 
jectionable constituents of the drainage now so easily and 
speedily percolate the soil that the installation of a sewer 
system could make no important difference in the drainage 
percolation of this drainage into the river.”’ Referring to 
Mr. Wurtz’s statement that the Paterson sewage had all 
disappeared from the river in a flow of 4% miles, Mr. 
McCarter intimates that there is no evidence that any of 
it ever got into the river by percolation, sewer or other- 
wise, and that even if Mr. Wurtz’s theory of ‘‘ the rapid 
depositing action of aerial oxidation” were correct for 
the summer time, it would be entirely inapplicable for that 
large portion of the year when the river is covered with ice. 

In answer to the Chancellor’s inquiry as to ‘ why, if 
imperceptible germs of disease, fraught with danger to 


THE ENGINEERING AND BUILDING RECORD. 


health and life, continue in water after all traces of the 
sewage in water from which they come, so far as they can 
be detected by a chemist, are lost, have not these dangerous 
qualities become manifested in Newark long before this?” 
Mr. McCarter quotes from the answer of the defendant 
and the afa&davit of Mr. Wurtz to show that the rive, 
water at the Newark intake ‘‘is very materially injured 
and polluted,” so ‘‘that it was useless and dangerous to 
attempt to supply the inhabitants of Newark with pure 
and wholesome water from this source,” and that in fact 
‘‘very recently the authorities of the city of Newark, 
moved and influenced by the bad quality of the present 
water supply, entered into a contract for a new and ade- 
quate supply from an entirely different source.” He 
alludes to the proposed addition of the Passaic sewage as 
‘‘the last straw that will break the camel's back,’’ and 
asks, ‘‘if the water is now so bad that complainant was 
obliged to abandon it for a new supply, must we submit 
to this additional contamination while such new supply is 
being acquired?” and then quotes the Chancellor’s con- 
cluding remark that existing pollution gives the defendant 
no right to add to it even in a small degree. 

Under his sixth head Mr. McCarter calls attention to 
the fact that it ‘‘ nowhere appears that the city of Passaic 
has any authority from the State to use the waters of the 
river as an outlet for its sewage,” and seventh, that even 
if it shall ultimately prove that all danger from Passaic 
sewage has disappeared before it reaches the Newark in- 
take, nevertheless the contrary view is so generally enter- 
tained that if the proposed plan is allowed to be carried 


out such a panic will ensue among the citizens of Newark 


as will cause them to discontinue the use of the water for 
all culinary, drinking and domestic purposes, causing 
great public and private inconveniesce and great loss of 
revenue to the complainant, adding, ‘'‘ Language can 
hardly describe the consternation experienced by the 
people of Newark when the Chancellor's decision in this 
case was made public.” 

The argument concludes with an appendix ‘‘ containing 
extracts from encyclopedias, published reports of official 
boards of health, medical journals and other sources of 
general information and common knowledge, as to the 
consequences of water pollution.” 


ICE FACTORIES AT NEW YORK. 


BEFORE the end of August the New York Steam Com. 
pany expects to be actively engaged in manufacturing ice. 
Three buildings are now being put into readiness for the 
purpose. 

Factory No. 1 is being erected in the rear of No. 177 
Washington Street, near the steam station B. It is a five- 
story brick and iron building, 25 by 100 feet. This is the 
smallest of the three, but the daily capacity will be 60 
tons. It will have three elevators, and on the first floor 
will be the storage room, with a capacity of 120 tons. 
Upon the two top floors there will be cold storage rooms 
for meats and poultry, Factory No. 2 is being built at 
No. 525 East Eighteenth Street, in the large yards of the 
company’s machine shops. It will have a frontage of 100 
feet and a depth of 100 feet. The producing capacity of 
this factory will be 120 tons per day, with a daily storage 
capacity of 240 tons. The plant for Factory No. 3 is 
being put in on One Hundred and Sixteenth Street, near 
the East River, among the gas houses. It will be roo by 
100 feet The capacity will be 120 tons daily, with a 
storage capacity of 240 tons. The builders are at work 
night and day and the machinery is being put down as 
rapidly as possible. 

The machinery for the Washington Street plant, which 
will have a daily capacity of 60 tons, will cost $60,000, 
while the machinery of the other two will cost each $120, - 
ooo. The ammonia compression system will be used. 


REFERRING to the description of the cast-iron fresh-air 
inlet described in our issue of August 2, 1890, the Durham 
House Drainage Company, 158-160 West Twenty-seventh 
Street, New York, writes that it has manufactured and 
sold to plumbers such a box since 1884. 


THE employees at the pumping station of the Troy, 
N. Y., water-works, sent in a communication to the 
Board, asking that their salaries be paid weekly instead 
of monthly, as is now the case. There seemed to be no 
objection to granting the petition, and the men employed 
will hereafter be the recipients of weekly payments. 
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STREET CLEANING PARTICULARS. 


IN accordance with the suggestion offered in our last 
issue by Mr. Sylvester H. Martin, Chief of the Philadel- 
phia Street Cleaning Bureau, we have collected data on 
street cleaning in a number of different cit‘es, retaining, 
in a measure, the tabulated form of statement used by Mr. 
Martin. 

The following particulars were furnished by Mr. H. S. 
Beattie, Commissioner of the Department of Street 
Cleaning and Stevenson Towle, C. E., Eng. of Paving of 

NEW YORK 


x. What is the population? A. 1,632,798. (Estimate of Health 
Department.) 

2. How often are ashes removed? A. Daily, Sundays excepted. 

3. How often is garbage removed? A. Daily, Sundays excepted. 

4. How many miles of paved streets? A. 255.83 miles. 


Kind of Pavement. Sq. Yards, |Lineal Feet.| Miles. 
Specification Granite........ 2,098,044.96} 496,601.11) 94.06 
Block Granite........... ... 73,402.00) 136,717 Col =. 25.89 
Specification Trap.... ...... 1,248.528.82| 355,821 90| 67 39 
Belgian Blocks.. .......... 3.%I0,104.16] 7£7.944.45| 135.02 
Cobbie crcn tr .osiawae ene 101,642.76} 27,174.60 5.14 
Asphalt ; 59,984.13) 14.400. 30 2.73 

OO bee his Mada Cea bee oe 516.00 158.00 08 
RG86 ocd cted oes ces 2,964.00 Ear oo 12 
Macadam .. ........2- wee. Q1t,146.00] 134,375.00] 25.45 

Total wsicsa, soe deageees 8 206,332.83 1,878,813. 36) 355.83 


Total area of new pavements laid during the year 1889, 212,341 
square yards, as follows: 


Granite Block ... . .. . «++-370,91 square yards. 
Trap Block... ......00.00 secccece 15,845 . bbe 
Asphalt ..scs. 626) os be eee danse 25,585 id . 


Amount appropriated for maintenance of boulevards, roads and 
avenues, 1859, $100,000. 

5s. How many miles of unpaved streets? A. 41; 24 miles country 
roads. 

6. How often are the streets cleaned? A. About one-third of 
the streets daily; another third tri-weekly, and the remaining third 
bi-weekly. 

7. What 1s the average width of main streets? A. 60 feet: avenues 
too feet. 

8. Areyour streets underdrained? A. Yes. 

9. How many sewer catch basins? A. 5,209. 

ro. How often are they cleaned? A. A force of 17 foremen and 
timekeepers, 5 mechanics, 5s laborers, and 23 horses and carts have 
been employed to clean pipe sewers and receiving basins, and to do 
all small repairs. Total length of sewerage, 433.73 miles. 

tr. Js the above work done by contract or by day’s work? A. In 
so far as it refers to the Department of Street Cleaning, the work is 
done by day’s work. 

12. What is the annual cost of cleaning the streets? A. The ap- 
propriation for the work of the Department for the present year is 
$1,255,835. 

13. What is the anoual cost of removing ashes and garbage? A. 
$880 coo of the foregoing amount was appropriated for sweeping, 
and for the collection of ashes and garbage. 

14. What is the acaual cost of cleaning catch basins? A. §17s.- 
coo. 

1s. What is the annval cost of removal of dead animals, night soil 
and offal? A. $36,000. 

16. For the supervision of all above work? A. So fdr as it refers to 
the Department of Street Cleaning, $180,000 of the appropriation 
was set aside for the purposes of Administration. 

17. What is the final disposition of the street dirt, ashes and gar- 
bage? A. Principally dumped at sea, to which it is taken in scows. 
During certain seasons of the year a portion of the collections is 
disposed of for “‘ filling in’ along the water front of, or near to, the 
city, but at an expense, so far, to the Department which varies very 
little from the cost of * final disposition’’ at sea. Ashes. garbage 
and sweepings are collected by carts, from which they are dumped on 
scows, located at convenient points, for accessibility, along the water 
front. The cost of this service has averaged 35 cents per load of 40 
cubic feet. The cost of towing these scows to sea, or of final dispo- 
sition, has, until within the past five weeks, averaged 16 cents per 
load. It is now at least one-fourth less. 

18, What is the final disposition of dead animals? A. Taken to 
Barren Island. 

x9 Does the city own the plant for street cleaning? A. The Depart- 
ment owns about one-fourth and hires about three-fourths of the ° 
plant now used in the performance of its work. 

2o. Are streetsswept by machinery or hand labor? 
machine and partly by hand labor. 

ar. What kind of hand-brooms are used? A. Base and rattan. 


A. Partly by 


SEVERAL of the large breweries at Rochester, N. Y., 
have equipped themselves with special pumping plant to 
supply them with water taken from the Genesee River at 
greatly reduced cost. In consequence of this there has 
been a daily decrease of 400,000 gallons in the consump- 
tion of Hemlock water. The breweries use the Genesee 
water principally for their ice machines, for which it is of 
good enough quality. 


THE new customs administrative law, which recently 


went into effect, at once raised the prices of imported 
Portland cements. 
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EARLY CHURCH STRUCTURES. 


THERE are 15 Congregational churches in Connecticut 
which were erected prior to the current century. Eight 
of the number were constructed before the Revolutionary 
War. The oldest church edifice of the Congregationalists 
in the State is at Abington. It was builtin 1751. Three 
years afterward the Congregational Church at Hampton 
was erected. The old brick church at Wethersfield was 
erected in 1761. ‘There is a legend that its solid walls 
were paid for from the profits realized in the onion trade 
a century and a quarter ago. ‘Ihe building is the same 
outwardly that it was when Washington visited Webb 
in the historic mansion which is still standing within a 
stove’s throw of the church. 

The churches at Farmington and Kensington were con- 
structed in 1771. Legislative interference was required 
in order to settle the differences that prevailed concern- 
ing the location of the Kensington church. The struc- 
ture is of wood, and the wrought-iron nails used in 
fastening the clapboards to the framework present a 
strange appearance to the modern eye. 

The oldest soldiers’ monument in the State is erected 
on the grounds adjoining this ancient edifice. The 
Farmington church has been a prominent factor in the 
history of the denomination. Among the most noted 
men who have been connected with it is ex-President 
Porter of Yale University. The two churches at South 
Britain and Westminster were built in 1770, and the 
church at East Haven was erected in 1774. 

One of the most notable of the later series of churc 
buildings constructed during the last century is at 
Windsor. It was the place of worship attended by 
Chief Justice Oliver Ellsworth of the United States 
Supreme Court, and the old pew that the distinguished 
legalist used to occupy is still preserved. The church 
was constructed in 1794. The old church at Center- 
brook, in Essex, was built in 1789, and the church at 
Newington, near Hartford, was erected in 1795. 


THE UTILIZATION OF SEWAGE. 


IN a paper read by Sir Robert Rawlinson before the 
Lendon Society of Arts on ‘‘ London Sewerage and 
Sewage,” it is stated that the entire volume of London 
sewage is now valued at $8,750,000. According to the 
same authority land is not corrupted by sewage irrigation, 
but is improved, as the solids out of 100 tons spread over 
one acre of land would not give a surface deposit of +45 
of an inch in thickness. In the discussion which followed 
the paper, Dr. Charles Drysdale said that all the European 
nations were looking to England for a solution of the 
question and many of them had sent engineers over there 
to study what bas been done. Paris has now a very suc- 
cessful sewage farm of 1,300 acres, which produced most 
magnificent crops, and the effluent was so pure that any 
one could drink it, as he had done himself. In Berlin, 
also, where the authorities had sent engineers to study 
sewage farming, they had about 1,000 acres on the north 
‘and south and not a particle of sewage was sent into the 
river. So far asthe disposal of sewage went every pos- 
sible plan had been tried, and it was well known now, 
said Dr. Drysdale, that the only possible way of purifying 
sewage is by passing it through filtering soils. 


THE New York elevated roads are at present experi- 
menting with various kinds of brake shoes in the effort to 
find a shoe that will serve without emitting the disagree- 
able, grinding noises now produced whenever a train is 
stopped. Thus far gun metal shoes are said to have 
given good results, and it is thought likely that they will 
be finally adopted. 


ANNUAL REPORTS. 


ANNUAL RrportT oF M. J. McCasg, Ciry Encineer oF Sr. 
Jesen, Mo., for the fiscal year ending April 15. 1890. 


The report opens with a table showing the amount and 
kind of street paving done, and giving the mileage of im- 
proved and unimproved streets. Paragraphs are devoted 
also to grading and macadamizing, and tables are an- 
nexed showing the amount of this work done and the 
cost. Curbs and sidewalks are similarly treated. Sewers 
and bridges are next considered, and tabulated state- 
ments bearing upon them are given. Short sections are 
devoted to various other subjects such as public buildings, 
street repairs and street cleaning and lighting, public 
parks, etc. 


THE ENGINEERING AND BUILDING RECORD. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


FILTER CHAMBER AT THE GAINESVILLE, GA. 
WATER-WORKS. 


ATLANTA, GA., July 26, 1890. 
To the Editor of the ENGIN@RRING AND BUILDING RECORD: 


Sir: I have just finished drawing up plans and speci- 
fications for water-works at Gainesville, Ga., and send in- 
closed a sketch of the filter chamber. 

The town will obtain its supply from Castlebury Creek 
and pump throug’ 8,970 feet of 10-inch main intoa stand- 
pipe 80 feet high and 16 feet in diameter, and set with its 
top 162 feet above the central portion of the town. 
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The flow of the creek is very copious and the supply is 
greatly in excess of the present demand or need of the 
town, and the creek is a perfectly clear, pure mountain 
stream formed by large springs that burst out of the large 
gravel veins of the mountain, and it becomes a_ bold 
branch within a few hundred yards of its source, the en- 
tire water-shed is clothed with forest and there is no need 
for a storage reservoir or settling basin. 

I designed a supply well as shown in the cut, 30 feet 
long, 12 feet wide, and ro fcet deep, lined with a 9-inch 
wall on the sides where the excavation is made in stiff 
clay, and a 12-inch perforated wall braced by small pilas- 
ters on the side next tothe creek. These walls are built 
of brick laid in hydraulic cement mortar. 

The entire area to be occupied by the well and filter is 
to be excavated beyond the bed of the creek to a depth of 
10 feet and the bottom closely paved with the large peb- 
bles ard flint rock which are at hand in abundance, and 
on this paving 6 inches of concrete is to be laid and neatly 
leveled to form a foundation for the well and filter. 
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DANGEROUS TRUSSES. 
Te the Editor of THe Encinegrinc ano Burtvinc Racoro: 


BROOKLYN, N. Y., August 11, 1890. 


Siw: As you are interested in encouraging good build- 
ing construction, I would like to call your attention to 
something that seems to me very far from it which I have 
just observed in Hermann’s new theatre building now 
being erected in Brooklyn. The front, on Fulton Street, 
is about 35 feet, and the first floor above and next to the 
street is supported on the side walls and two trusses, if 
such they can be called, which are shown in the accom- 
panying sketch, and which require no furtber descrip- 
tion, except that the double top chord has two-inch 
backing pieces between its members, and that the struts 
are shouldered down to that width and extend up between 
them. The pieces composing the top chord are not con- 
tinuous, and are, in one case at least, very roughly butted 
together at the joints. 

The most obvious defect of the whole arrangement is 
that the two middle struts are absolutely useless, giving 
no support whatever to the top chord; but in addition to 
this the end struts have not the proper inclination, which 
should bisect the angle of the tie rod, and the end plates 
are so light that they would curl up long before the tie rod 
had been strained to its full capacity. The top chord 
also is not properly constructed to resist either transverse 
or longitudinal stresses. 

The floor beams run parallel to the face of the building, 
and these trusses are at right angles to them and so spaced 
that one of them supports about 270 and the other about 
300 square feet of floor. I believe the New York building 
law requires an allowance of 100 pounds per square foot 
tor tenement houses and 180 pounds per square foot for 
public assemblies, for which latter purpose I presume this 
room is likely to be used. These would give distributed 
loads of 36,000 or 65,000 pounds on the most heavily 
loaded truss, which no engineer who will look at it will 
believe that 1t could sustain for a moment. 

The trusses are weak in so many directions that it is 
difficult to estimate just what they might carry, but as 
the central portion of the top chord is practically unsup- 
ported for a distance of 18 teet, on which the distributed 
load might, if figured as above, be 39,000 pounds, it 
may be worth while to note that yellow pine beams of the 
same size and span would not be safe for a distributed 
load of over 11,600 pounds, or less than one-third of that 
amount. 

Even if the full strength of the 14-inch tie rod were 
utilized the whole truss would only be safe fora distributed 
load of § tons instead of the 18 tons that it ought at least 
be able to carry. For with an area of 1.23 square inches 
a stress of 12,000 pounds per square inch and an effective 
depth of 2.6 feet the truss could, as far as the rod is con- 
cerned, resist a bending moment of 1.23 xX 2.6 X 
12,000 = 38,376 foot pounds, while as the distributed 
load = 8 X bendioug moment + span it is in this case 8 
X 38.376 + 30 = 10,233 pounds only. 

A little further back a pair of heavy iron beams, ap- 
parently 20-inch, extend nearly across the building, but 
for some unaccountable reason stop short of the side walls 
and rest, One end of them at least, on what seems to be a 
very inadequate cast-iron column. 

All this is difficult to explain on any theory of com- 
petent building inspection, and yet the Department of 
Buildings is not much over a quarter of a mile away, and 
all I have described is in plain sight from the sidewalk. 
The construction of a theatre building ought above all 
things to be most carefully designed and superintended. 

Dimensions and distances were carefully estimated, but 
could not be conveniently measured. 


CiviL ENGINEER. 
[This communication comes to us from what we hare 
every reason to believe is a perfectly reliable source, and 
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Between the well and creek a filter of clean sand and 
gravel will be formed leaving a cousiderable depression 
along the line of the creek to contract the flow and insure 
as much as possible the carrying off of leaves, sticks and 
mud during heavy rains, which, if deposited on the filter 
would encourage vegetable growth and otherwise impair 
the efficiency of the filter. The overflow is small and in- 
tended only to keep the water fresh, and by constantly 
skimming off the surface water to prevent the accumula- 
tion of animalculs. It is provided with a gate to be shut 
during heavy rains to prevent the back water from enter- 
ing the well except it pass through the filter and the open- 
ings prepared for the purpose. 

The well is set with its top 18 inches above the highest 
water mark and so that the creek can be turned through 
a ditch on the upper side if any repairs are to be made or 
the filter to be cleaned. 

The well is not covered. 

The ordinary flow of the stream is in excess of the 
capacity of the pumps, this fact insures the service of the 
filter for its entire length. Yours truly, 


N. W. Davis, C. E. 


we commend it to the careful attention of those who have 
charge of such matters in Brooklyn. A theatre building 
above all others should be above any suspicion of weak- 
ness.—Ep. E. & B. Recorp. ] 


THE old Pennsylvania Railroad station at Jersey City 
was abandoned early this week, and is being demolished 
to make room for the new structure that is to be erected 
The trains are running into a temporary station. ; 


BROOKLYN Bridge traffic feels the effect of the outing 
season and shows it in the returns ; but as compared with 
previous years the traffic for July was larger than in any 
year, and fully maintains the average annual increase. 
The total receipts for the month were $85,511.35, an in- 
crease of $8,453.81 over July, 1889, and a decrease of 
$5,924.30 from the June (1890) receipts. The daily 
average Of passengers by promenade and railroad was 
99,268 as against 110,701 for June. 
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AN article on lime incrustation in kitchen hot-water 
boilers, published in the London Aui/der, has interest in 
America, although trouble of the sort is relatively unim- 
portant here. It may appear, however, when water 
abounds with lime, and account for stoppages er other 


difficulties. From the article we reproduce the follow- 
ing : 

‘‘ Our supply of hard water may be considered to be 
limited to that which proceeds either through or from 
chalk strata, and as this water is usually of a crystal-like 
clearness, it naturally’becomes difficult for the uninformed 
to make it accountable for the hard, stony deposit (lime- 
stone, in fact) that incrusts the inner surfaces of these and 
of steam boilers. 

** The supply of this hard water is confined to districts 
where chalk abounds in the soil, and the degree of hard- 
ness naturally varies with the nature of the ground. In 
the south of England, including London and many coun- 
ties south of London, nearly all the water is more or less 
hard, but in the north of England the water is of quite a 
different character, and hard water is, to a great extent, 
unknown—so much so that vast quantities of boilers (for 
kitchen ranges) are made without manlids or any means 
of removing any incrusted deposit. 

‘*'When a new boileris first charged with this hard 
water and sufficient heat is applied, the result is to drive 
off the proportion of acid gas, which goes to make the 
carbonate into bicarbonate of lime, and the Jatter is trans- 
formed into the former again, and, being insoluble, it is 
precipitated, forming a thin film or coating upon the inner 
surface of the boiler; this precipitation does not wholly 
take place immediately heat is applied, but proceeds 
slowly until boiling takes place and steam is formed, when 
the chief precipitation is effected. It is almost needless 
to add that the greatest quantity ef deposit is found at 
that part of the boiler where the greatest heat is felt, but 
this may be more fully entered into when describiug 
boilers. 

‘* The deposit which is effected when using a boiler but 
once is a very minute quantity, but when we remember 
that the saiu:e water does not stay in the boiler (when the 
apparatus is at work) more than a few moments, and fresh 
water is being continually brought to the heated surface 
by reason of the circulation, we can then understand why 
the deposit seems to accumulate so rapidly, especially as 
the heated and (wholly or partially) sottened water is be- 
ing continually drawn off for domestic uses, and entirely 
fresh takes its place. 

** The average hardness of London water is about 16 
per cent., and a range boiler in regular daily use will have 
a 4-inch deposit of ‘fur’ within it after six months’ use. 
No rule, however, can be laid down to ascertain at what 
rate the deposit accumulates, as, although it is easy to 
find out the degree of hardness of the water, the result is 
chiefly governed by the efficiency or non-efficiency of the 
boiler in its heating capabilities, whether the water is 
nearly always boiling, or whether it seldom reaches this 
temperature; and again greatly by the quantity of water 
used, as every drop of fresh water introduced (to replace 
that drawn from the taps) has its portion of lime to de- 

it. 

** In the counties south of London, particulatly Sussex, 
the water is very strongly impregnated with lime, so much 
so that an ordiuary-sized boiler will commonly become 
sufficiently incrusted in from 12 to 18 months to bring 
about its fracture. 

** The deposit partakes of a variable degree of hardness 
or solidity, that which isthe most dense causing the 
boiler to fail the earliest, and that which is most porous 
permitting the boiler to render the longest service. With 
the different London waters the deposit is of a fairly sim- 
ilar character, being very dense, and, in many instances, 
closely resembling ordinary limestone; and when this has 
become of about two inches in thickness (about two years’ 
use usually) it is sufficient to prevent the water having 
any contact with the boiler plate, with the result that the 
iron is destroyed by the action of the fire, the same as if 
the boiler were empty. In instances where the deposit is 
of a more porous or of a scaly character, it naturally 
requires a thicker deposit to bring about this result. 

** The failure of the boiler always shows itself in the 
form of a small crack or fissure, not a hole in the common 
sense of the word; and this fissure is rarely larger than 
one inch in length by one-sixteenth in breadth, for the 
simple reason that so soon as the fracture takes place 
water proceeds from it in a greater or less quantity, and 
this prevents the fire being ignited, and without the fire, 
of course, no further damage can be done. 

** There are two remedies for this trouble, one being to 
soften the water by removing (¢. ¢., precipitating by 
chemical action) the lime in solution; or, secondly, by 
having the ‘fur’ removed at regular periods. 

‘The first hardly comes within the province of these 
papers, yet it might be mentioned that whatever process 


is adopted the softening must be done in a separate cis- 
tern, as it would not do to have the precipitated lime 
carried into the service pipes which run from the house 
cistern, and each supply of fresh water must be operated 
upon; and it must be borne in mind that softened water 
is not agreeable for every purpose, although it may be 
beneficial to boilers. 

‘* The best remedy and the least expensive is to employ 
a workman to clean out the incrusted deposit at regular 
periods. This remedy is, perhaps, sometimes a source of 
inconvenience, owing to the fact that when this cleaning 
takes place the kitchen range cannot be used, and, under 
the most favorable circumstances, this work cannot be 
done in less than two hours; with some ranges it takes 
more than aday. The time occupied is to a great extent 
governed by the amount of trouble experienced in remov- 
ing the manlid of the boiler. Special means should be 
provided to make the lid easy of access and removal; but 
more than three-fourths of the kitchen ranges in the mar- 
ket have no provision of the kind, and the range has to be 
dismantled and partly unset for the purpose of exposing 
the boiler manlid. 

‘*In ‘cleaning a boiler,’ as it is called, the workman has 
first to get at the lid of the boiler, then to unfasten and 
remove it; the ‘fur’ is then loosened with a chisel or other 
suitable instrument—workmen often have some fancy tool 
of their own for this work—after which it is removed by 
the hands and the lid repacked and fastened, and what- 
ever parts of the range have been removed, replaced. Of 
course, the quantity of ‘fur’ that has to be removed will 
govern the time the work occupies to some extent, but the 
most troublesome cases seldom take more than two hours 
after the lid of the boiler is removed.” 


HEATING A BOILER FROM TWO WATER 
BACKS.* 

IN a summer cottage at Far Rockaway, L.I., it was 
desired to have one boiler supply both kitchen and laundry 
and be heated at will from either range. K isthekitchen 
and L is the laundry range set back to back againsta 
partition P. Bis a 50-gallon boiler receiving cold water 
through a pipe C and supplying hot water through a pipe 
H. The sediment pipe A has branches D and E to both 
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water-backs. When the kitchen range is used the circu- 
lation is through the pipes F, D and G, but when the 
laundry range is used it is through the pipes F, E and I. 
‘The pipe G was first connected to the boiler at K, as 
shown by the dotted line, but did not give good circula- 
tion. The present arrangement is satisfactory. The 
diagram is made from data furnished by John Renehan, 
New York City, who designed and executed the work. 


REFERRING to the article entitled, ‘‘ How City Water 
May Be Wasted,” published in our issue of August gth, 
the National Meter Company, of New York, write that 
the table giving the discharge of water per minute through 
various sizes of orifices at different heads, which we 
credited to the annual report of the Zanesville, Ohio, 
Water Works, first appeared in their book on “‘ Statistics, 
Water Rates, &c.”’ 

*Several different solutions of this problem have been given from 
time to time in the columns of this journal and are published in 
‘‘Piumbing and House Draining Problems,” pp. «54 tv 177, but the 
example kere shown illustrates a different arrangement from any 
heretofore described. | 


HEATING AND VENTILATING SCHOOL 
HOUSES. 


(Continued from page 15s ) 


IN discussing Mr. McClintock’s paper the question of 
how to readily determine the amount of carbonic acid in 
the air was brought up. Mr. E. P. Adams thought that 
the ordinary way of discovering the approximate percent- 
age of carbonic acid gas in the air, might be medified so 
as to make it easy for a teacher to tell when the air has 
become too impure to be healthful. The proposed method 
was to have several bottles, one containing, say, 100 
cubic centimeters, another 200, and another 300, and a 
saturated lime-water solution. The bottles being filled 
with water, commence with the smallest bottle and care- 
fully empty the water, introduce the standard quantity of 
lime water, say 15 cubic centimeters, and shake the bottle. 
The purpose of pouring the water out is to bring into the 
bottle some of the air which is in the room. If the water 
becomes turbid the quantity of carbonic acid gas is easily 
determinable from the relative proportion of the lime 
water and the air in the bottle.* If it is not indicated by 
the first bottle, the next larger quantity may be used, and 
so on until you find what quantity of air does render the 
lime-water turbid. After the standard of the room has 
been determined a bottle of that size should be kept on 
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hand, filled with water, and if the teacher thought that 
the air was becoming impure, he could simply pour out 
the water, introduce the lime. water, and shake it, to test 
the degree of impurity relative to the standard. 

Prof. S. H. Woodbridge said that there had been an 
instrument lately devised by Professor Wolpert for the in- 
dication of atmospheric vitiation, or rather, for indicating 
the proportion of carbonic acid in the air, which may take 
a place, for that purpose, with the thermometer for the 
indication of temperature, and the barometer for the 
measurement of atmospheric pressure. 

It is essentially this: A shallow glass vessel about 6 
inches in diameter and 2 inches deep is partly filled with 
a standard solution of carbonate of soda, colored a bright 
carmine by phenol-phalin in solution. On the surface of 
this liquid floats an air-tight metallic box, which may be 
contracted or enlarged within narrow limits by a con- 
veniently placed thumb-screw. To the edge of this is 
attached a glass syphon tube, one leg of which is im- 
mersed in the liquid, and the other end drawn down toa 
much smaller calibre, overbangs the edge of the glass 
vessel. The rate of flow through this syphon is regulated 
by the distance by which its outside end is below the level 
of the liquid in the vessel, and this is in turn regulated 
by the buoyancy of the float. The liquid drops from the 
syphon into an angular trough, inclined and open at its 
lower end, and having suspended from its tip a small 
sized cotton string of some 15 inches length, in such 
fashion that the liquid will follow down the cord, coloring 
the string a bright carmine. The string is weighted at 
the lower end by a glass ball, and the drip is caught in a 
small receiving vessel. 

If carbonic acid is present in the air, it combines with 
the carbonate of soda, and forms a bi-carbonate, and in 
this solution the coloring disappears. The greater the 
proportion of carbonic acid present in the air, the less the 
time of the exposure must be to change the carbonate to 
a bi-carbonate, and the shorter the length of the carmine 
colored string. Behind the string isa scale showing the 
points at which the coloring should disappear for certain 
proportions of carbonic acid in the air. The discolora- 
tion is not sharply marked, but sufficiently well for a 
trained eye to fix the point to within a fraction of one 
part of carbonic acid in ten thousand of air. 
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*With roo cu. cm., 6 parts in 1,000; 200 cu. cm.,;t2 parts: 300 cu. 
cm., 8 parts; 4s0 cu. cm., 6 parts.—Billings. P. 23. 
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The carbonate solution must be renewed as often as 
once a month, and the string renewed or washed fre- 
quently enough to keep it clean. The greatest source of 
error is in judging the point of discoloration by the eye. 

Mr. McClintock thought that the amount of air ad- 
mitted into a room should never be left to the discretion 
of either the teacher or the janitor; it should be made 
absolute. The degree of temperature at which it is ad- 
mitted may, of course, be left to the teacher; but the 
amount of air never should be, that is, the amount of air 
coming into the room should be through a certain sized 
aperture, based on the number of pupils that there are 
in the room, and the amount required per pupil per 
minute. The only opportunity of regulating it that 
should be left to the teacher should be in rezard to 
whether the temperature should be 68 or 70 or 72. 

Mr. McClintock illustrated bis remarks by the accom- 
panying sketch (Fig. 1), in which A is the opening into 
the side of the building, where the cold air comes into a 
chamber B; leading out of the bottom of chamber B is a 
flue C; D is the heating apparatus, of whatever shape it 
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may be desirable to have it, where the air is heated. The 
flues for warm air into the different rooms are, say, at 
E-E, so that the air passes up into different rooms. The 
air comes in from the outside, envelops the heater, and 
becomes warm; then it passes up one of these flues E at 
a temperature sufficient to warm the building. At Fisa 
damper connected with the school-room, so as to be 
worked by the teacher by means of a chain passing over 
a pulley. Inthe first place this flue goes to the bottom, 
and has an opening G, so that the bottom of this is always 
full of cold air. When the damper F in the flue back of 
the heater is raised, the air, unwarmed, passes directly up 
the flue into the building. If you turn that damper down 
across the flue, then the air passes over the heater and 
becomes warm, and passes up at whatever temperature it 
may be raised to by reason of its coming in contact with 
the heater. Then if it is desired on the part of the teacher 
to change the temperature at all by working this damper, 
one way or the other, the cold and warm air are so 


mingled as to enter the room at the required temperature. 
(To BE CONTINUED.) 


STEAM HEATING IN THE MECHANICS’ BANK 
BUILDING, NEW YORK. 


Ill. —- ELECTRO PNEUMATIC VALVE ARRANGE- 
MENT, AJR PUMP AND BLAST REGULATORS.* 


PART 


Ficure 8 shows the valve case in the engineer’s room, 
A A, etc., are §4 valves (as shown in Figs. 4 and 5, p. 156) 
that control all the radiator valvés and fresh air dam- 
pers in the building. Steam is delivered through 
pipe O to the special air pump P that discharges through 
pipe G to compressed air tank F, from which the pipe D 
supplies all the branches C C, etc., to the valves A A. 
B B, etc., are the pressure pipes to the radiator valves 
(see Fig. 7 p. 156), some rooms have two or more radiators 
controlled by one thermostat, in that case each steam 


valve has a separate pipe branched into pipe B so that all . 


are simultaneously operated by one valve A. H is an 
ordinary pressure gauge whose needle I is connected to 
one wire R of a circuit which is completed when the 
needle indicates 10 pounds on the scale and makes a con- 
tact with wire K, or at 15 pounds with wire J. 
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J K and R are connected with one of the valves A that 
controls the pressure in pipe L and operates valves M 
and N simultaneously. When the oeedle is at K, M and 
N open and admit steam to the pump and air to the tank, 
when the rising pressure carries the needle to J. M and 
N close, shutting off the steam and preventing loss of 
pressure through pipe G. 

Q Q, etc., are switches, corresponding to valves A A, 
etc.: each has three positions in which it will set the 
valve open, closed, or when in normal position allows 
the thermostat to control the valve, thus enabling the 
radiators to be regulated at will from the engine room 
regardless of the thermostats. 

E E,etc., are the sal ammoniac batteries for the thermos- 
tat currents, reserve cells are also provided in excess of 
the number constantly required and are arranged so as to 
be instantly switched on and off for replacing, repairs, 
etc., without any trouble of connecting. moving, etc. 


* Part {.—Arrangement of Exhaust Main Bovler, Feed Heater and 
Warming Fresh-Air Blast was published August 2. Part }I.—Ther- 
mostats, Steam Valves, Electro-Pneumatic Valves and Direct Radia- 
tors, was published August 9. 


Figure 9 shows the apparatus governing the fresh air 
blast to the first and second floorsthrough conduits M, Fig. 
I, page 140. When the damper S is down, in the position 
shown, all the blast is forced through the radiator box L 
and delivered hot. When the temperature of the room 
rises to the point at which the thermostat is set, it oper- 
ates the regulator J, whose arm K raises to R' and turns 
the damper, as indicated by dotted lines, stopping the 
passage of the air through the radiator box, and leaving 
it to be delivered through M directly from the blast main 
and ‘at the temperature of the outdoor atmosphere. 
Since this blast may be too cool to deliver from the regis- 
ters, its temperature is governed by the regulator 7. 

A certain temperature is fixed, say 50 degrees, below 
which the outside airsh 1] not be admitted without warming 
or‘ tempering.” A thermostat, set at this degrec, is placed 
in the blast main and connected toregulator 7. When the 
temperature is low the operation of 7 throws its lever r 
and the link wand latch z into the position shown, so 
that z engages lever R and prevents its raising damper S 
beyond a certain point, which is readily adjusted by con- 
necting link Q to any one of the holes in R. This posi- 
tion of damper S admits part of the fresh air direct, and 
part from the radiator box L, the different proportions 
being readily determined by experiment. When the out-. 
side temperature rises above the fixed point, the thermos- 
tat shuts off the pressure in 7, and 7, v and z, moving in 
the directions indicated by arrows w w w, withdraw 
latch s, disengaging lever R, so that it may rise to its 
full stroke and close damper S so as to entirely shut off 
the heated blast. 

C and ¢ are compressed air pipes, and T is a stop to 
prevent lever R from being drawn backwards by the latch 
z on its back stroke. 

z is pivoted at x, and is drawn towards R by the spiral 
spring ¢. 

Regulators J and 7 are alike, and are constructed as 
shown in Fig. 10; their operation is similar to that of valve 
A, shown in Figs. 6 and 7, p.156. 

Compressed air from tube C enters the chamber M be- 
tween shell J and rubber diaphragm I (which has an initial 
maximum curvature from a spring or imposed weight), and 
raising the diaphragm carries lever R to R’. When the 
air pressure is withdrawn the moving parts return to their 
original positions, as shown. 

The reference letters have the same Significance as in 
Fig. 6, p. 156. 

The steam-heating in this building was done by Baker, 
Smith & Co., of N. Y., and the regulating apparatus is of 
the Johnson heat regulating system, and was furnished 
by the Metropolitan Electric Service Co. of N. Y., whose 
manager, S. J. Bailey, and superintendent, T. L. Bealle, 
explained its operation to a member of our staff, who pre- 
pared the sketches and description from the finished plant. 


SIZES OF SEWERS. 


In his report on the Victoria, B. C., sewerage system, 
Mr. Rudolph Hering says that the least size of the public 
sewers should be eight inches, and that abundant experience 
has proven thata smaller size is objectionable. In Memphis. 
Tenn., where six-inch pipes are extensively used, from 
100 to 200 stoppages occur per annum, which, in many 
cases, mainly from the absence of manholes, require a 
digging up of the street to remove them. Eight-inch pipe 
has been found quite suitable in many cities of the United 
States. 

With regard to the size of the main pipe leading from 
the house to the sewer, the custom in most cities is to 
make this pipe six inches in diameter if made of earthen- 
ware. Mr. Hering fully indorses this custom. It is true 
that in a number of cities smaller pipes, even to four 
inches in diameter, have been used. If well laid, a four- 
inch pipe may give no trouble, and there are many in- 
stances of this kind. But there are also instances of 
considerable trouble due to this small diameter. In 
Memphis, again, the last bienuial report states that there 
were as many aS 2,000 stoppages per annum in the four- 
inch house pipes, requiring a plumber's services in each 
case to remove the same. _ In large cities, or in one where 
a strict control cannot be kept of the laying of house 
pipes, Mr. Hering thinks it is false economy to make 
them less than six inches in diameter, unless they are of 
cast iron from the house up to the sewer junction. 


A TWO HUNDRED foot length of the new Lick Run 
sewer, at Cincinnati, O., has caved in, and about 1,000 
feet more are expected to fall, owing, it is said, to faulty 
engineering. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should mot be written on the same piece of paper as 2 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to aclerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 


separate piece of paper, suo that it may be prompcly sent to | 


the Editor. 


HOW MANY LEAKS ARE ALLOWED IN AMER. 
ICAN WATER MAINS? 


DAVID FRANKLIN, of Saratoga Springs, N. Y,, writes: 
‘¢ With regard to question raised by William Perry, Jr., 
in your issue of August 9, as to number of leaks allowed 
by American engineers in water mains per mile laid, I 
would say that in 1884 about four miles additional mains 
were laid in this place. The contractor, Adam Miller, 
guaranteed the work for six months; I was employed by 
him to do any repairs that might be needed. During the 
past six years I have only had to recalk six joints. Our 
system is the Holly. The ordinary pressure at works is 
go pounds and at the highest parts of the town, 45 pounds. 
I never heard of making allowance for leaks in mains.” 


PRACTICAL CIVIL ENGINEERING AND SUR- 
VEYING SCHOOLS. 

S. P. STABLER, of Lower Peach Tree, Ala., writes: 
‘* Will you kindly furnish me the names of several good 
institutions where practieal civil engineering and survey- 
ing is taught ?” 

[We are a little in doubt as to the exact meaning of our 
correspondent when he writes of practical civil engineer- 
ing and surveying schools. For obvious reasons civil 
engineering practice cannot well be obtained in an engi- 
neering school, though practical surveying is embraced in 
the courses to a greater or less extent. On the whule it is 
little more than the theory of the science that the student 
can hope to obtain at the school. The practical training 
must be obtained by contact with actual engineering work. 
Courses of civil engineeriag are established at Columbia 
College, New York; Cornell University, Ithaca, N. Y.; 
the Rensselaer Polytechnic Institute, Troy, N. Y., and at 
several other colleges and universities. ‘The schools will 
send catalogues, giving further information, on applica- 
tion. 


DEEP BOREHOLES. 


IN connection with the reference which we made some 
time ago to the bore hole at Schladebach, Germany—now 
the deepest in the world—it is interesting to note that the 
greatest depth reached until 1883 was 1070.2m. (3,478 
feet) in the shaft at Pribram, Bohemia. This has since 
been exceeded in the following seven cases: Friedrichsane, 
at Aschersleben, 1080.22n).; Inowrazlaw, 1104.65m; 
Sennewitz, at Halle, 1r11.45m.; Litbtheen, in Mecklen- 
burg, 1203.70m.; Sperenberg, near Berlin, 1273.01m., 
Lieth, near Altoona, 1338.00m; and Schladebach, 
1748.40m. The increase in temperature, which according 
to previous observations was about 1° Cent. per 394m, 
(1° Fabr. per 71 feet), averaged for an increase of 1° Cent.. 
at Sperenberg, 32m.; at Sudenburg, 32.36m.; at Leith, 
35.07m.; at Sennewitz, 36.66m.; and at Schladebach, 
36.87m. In the last borehole, at a depth of 1716m., al- 
most the highest temperature observed in the interior of 
the earth was recorded, namely, 45.3 deg. R. (135° 
Fahr.); but the increase was uneven in consequence of 
the different heat-conducting qualities of clay, limestone, 
sandstone, rock salt, &c., and also because of the influence 
of water from springs of various temperatures encountered 
during the boring, besides the artificial effects of the 
drilling work. The observations at Schladebach are the 
most reliable, particularly those bearing on the deepest 
points, because they followed the work in its progress, 
and were made in a borehole with no tubing. Ata depth 
of from 1266m. to 1716m. the temperature rose 1° Cent. 


for 39.55m. 


RULES FOR THE INSTALLATION OF ELEC- 
TRIC LIGHTING AND MOTIVE 
APPARATUS. 

THE following rules and regulations for the safe instal- 
lation of electric plants are submitted by the Boston Manu- 
facturers Mutual Fire Insurance Co., after a thorough and 
exhaustive revision and long consideration by competent 
experts. They are believed to be consistent with all that 
is yet known upon tbe subject of possible fire hazards 
from such apparatus. It may be stated that when electric 
lighting was first introduced, many years since, in mills 
or works insured by the above Company, mainly on the 
arc svstem, they had twenty-three cases of fire in sixty- 
one installations, but without any loss, within six months 
from the beginning. During that period the subject was 
thoroughly investigated and rules were prepared, by which 
they have been governed since that time. The rules now 
presented are a development rendered necessary by numer- 
ous inventions and improvements in the applications of 
electricity to illumination and to the transmission of 
power. It is claimed that there has not yet been a loss 
from any fire which could be attributed to electricity, 
generated for purposes of lighting, or for motive power, 
in any mill or works insured by the Company; and they 
hold that a well installed electric lighting svstem is the 
safest method of illumination. 

The rules were prepared by C. J. H. Woodbury, F. E: 
Cabot, C. M. Goddard, and S.-E. Barton, and are subject 
to change or amendment, consistently with the future 
progress of science in the development of electricity. 


Dynamos and Switchboards.—1. Dynamos must be 
located in dry places, not exposed to flyings or combustible 
material, and must be insulated upon dry wood, filled to 
prevent absorption of moisture. They must be kept 
thoroughly clean and dry. They must be provided with 
a reliable, automatic regulating device, or a competent 
person must be in attendance near the machine whenever 
it is in operation. In wiring for motive power, the same 
precautions should be taken as with a current of the same 
volume and potential for lighting. 

Each machine should be provided with a water-proof 
cover, which should be used whenever the machine is not 
in operation. 

2. Switchboards, or other apparatus near the dynamos 
for controlling circuits and currents, should be so located 
that they will be accessible, and open on all sides, and en- 
tirely disconnected from all wood-work or combustible 
material; also kept free from moisture. They should be 
incombustible, and rendered non-absorbent of water. 

Alotors.—3. They must be located in dry places, not 
exposed to flyings or combustible material, and must be 
insulated upon dry wood, filled to prevent absorption of 
moisture. They must be kept thoroughly clean and dry. 
They must be self-regulating, or a competent person 
must be in attendance near the machine whenever 
it is in operation. All resistance boxes or devices 
should be made of non-combustible material, or so 
located that they cannot communicate fire to any sur- 
rounding combustible material. In wiring for motive 
power, the same precautions should be taken as with a 
current of the same volume and potential for lighting. 
The motor (and resistance box) should be protected by a 
cut-out, and controlled by a switch. 

4. Motor cars driven by electricity from a single wire 
with earth or floor return circuit will not be approved in 
any building insured by this Company. The use of such 
single troiley tracks may be permitted, after special in- 
spection, in mill yards where there is no liability of other 
conductors coming in contact with the trolley wire, and 
where the conditions of the position of the generator is 
such that the ground circuit will not impose any fire haz- 
ard on the property. 

s. Wires for electric lighting or stationary motors will 
not be permitted in the same circuit with trolley wires 
with ground return—the Stock Insurance Companies will 
permit such installations, subject to special inspection and 
agreement, on payment of a suitable charge for the permit 
covering this increased hazard—although the same dynamo 
can be used, if desired, for both purposes, provided that 
the connection from the dynamo to each of the two cir- 
cuits shall be by a double-throw switch, so that only one 
of the circuits shall be in service at the same time. In such 
case the wires for lighting or stationary motors shall be 
in the usual manner, entirely on a metallic circuit without 
ground. 

Testing.—6. All circuits should be tested at least twice 
a day with a suitable magneto, or other approved device, 
in order to discover any escapes to yround that may exist. 
One test should be made in the morning, and another in 
ample time before starting, to remove any defect, should 
it be found to exist. The rules for testing should be ob- 
served in any separate or isolated plant the same as in 
central stations. 

ARC SYSTEM. 

Outside Wires.—7. All outside overhead wires must be 
covered with some material of high insulating power, not 
easily abraded; they must be firmly secured to properly 
insulated and substantially built supports. All tie wires 
must have an insulation equal to that of the conducting 
wires. 


8. All joints must be so made that a perfectly secure 
and unvarying connection, fully equal to the cross-section 
of the conducting wire, will be secured—and they should 
be soldered. All joints must be securely wrapped witb an 
approved tape. 

The following formula for soldering fluid is recom- 
mended: Saturated solution of zinc, § parts; alcohol, 4 
parts; glycerine, 1 part. 

g. Care must be taken that conducting wires are not 
placed in such position that it would be easy for water or 
any liquid to form cross-connection between them, and 
they should not approach each other nearer than one foot. 
The wires must never be allowed in contact with any sub- 
stance other than air, and their proper insulating supports; 
except that service wires with special insulation may be 
permitted to touch foreign substances. 

ro. Conducting wires carried over or attached to build- 
ings, must be at least seven feet above the highest point 
of flat roofs, and one foot above the ridge of pitched roofs. 
Lines constructed subsequent to the adoption of these 
regulations should not be run over and attached to build- 
ings other than those in which the light or power is being, 
or is to be used, but should be on separate poles, or struc- 
tures, where they can be easily reached for inspection. 

11. When they are in proximity to other conducting 
wires, or any substance likely to divert any portion of the 
current, dead, insulated guard-irons must be placed so as 
to prevent any possibility of contact in case of accident to 
the wires or their supports. ‘The same precautions must 
be taken where sharp angles occur in the line wires, and 
also where any wires (telegraph, telephone, or others) 
could possibly, owing to their position, come in contact 
with the electric light wires. 

12. Overhead wires from the main circuit or pole in the 
street to the terminal insulators attached to buildings, and 
at a point where they enter a building, must not be less 
than twelve inches apart. They must be rigidly and neatly 
run and supported by glass or porcelain insulators or rub- 
ber hooks. 

13. Service blocks must be protected by at least two 
coats Of water-proof paint over their entire surface; and, 
when used to support rubber hooks, must have at least 
one inch of wood between the inner end of the hook and 
the back of the block. 

14. For entering buildings, wires with an extra heavy 
water-proof insulation must be used from the terminal 
insulators through the walls from the outside to the inside 
of the building. They must loop down, so that water 
may drip off, without entering the building, and the holes 
through which they enter should, where possible, slant 
upward. 

15. Wires must enter and leave the building through 
an approved cut-out switch, which must be ‘‘ double con- 
tact,”’ and should effectually close the main circuit, and 
cut off the interior, when turned ‘‘ off.” It must be so 
constructed that there shail be no arc between the points 
when thrown ‘‘on” or ‘‘ off.” It should be automatic in 
its action in either direction, not stopping between points 
when once started. It should indicate upon inspection 
whether current be ** on” or ‘‘ off.” It must be mounted 
on a non-conducting base, kept free from moisture, and 
easy of access to firemen and police. 

Inside Wires.—16. Wires must not be concealed, and 
they must be rigidly kept apart at least « foot, unless an 
approved, moisture-proof, non-conducting, non-in flamma- 
ble tubing is used. This tubing must be sufficiently strong 
to protect the wires from mechanical injury. It may be 
fastened to the wall by staples, provided the tubing is not 
broken or iojured thereby. Wires in this class of tubing 
may be run as near as 3 inches to each other. 

17. Conductors in buildings must be thoroughly well 
insulated with non-absorbent water-proof material, as in- 
combustible as possible, which will adhere to the wire 
and not fray by friction, and will stand a temperature of 
150 degrees withuut softening. 

In places liable to dampness, wires must be thoroughly 
and carefully run on glass insulators, rubber hooks, or 
porcelain knobs of suitable size and shape, and the wires 
must be separated at least 18 inches. They must also be 
provided with an approved water-procf insulation, or en- 
cased in an approved tubing. 

When wires pass through walls, floors, partitions, tim- 
bers, etc., indoors, glass tubing or so-called ‘‘ floor insu- 
lators,’’ or other moisture-proof, non-inflammable, insu- 
lating tubing must be used. 

18. All lightning arresters must be grounded outside of 
building, and preferably connected to a water pipe. 

Arc Lamps.—i\g. The frames and other exposed parts 
of arc lamps must be carefully insulated from the circuit. 

Each lamp must be provided with a proper hand switch, 
and also with an automatic switch that will shuat the cur- 
rent around the carbons should they fail to feed properly. 

Stops of some kind must be provided to prevent the 
carbons from falling out in case their clamps fail to hold 
them ; and these stops must always be in place. 

20. For inside use, the light must be surrounded bya 
globe resting in a tight stand, so that no particles of 
melted copper or heated carbon can escape. When any 
inflammable material is near or under the lamp, the globe 
must be protected by a wire netting. Unless a very high 
globe, which closes in, as far as possible, at the top, is 
used, it must be provided with some protector or spark 
arrester, reaching to a safe distance above the light. 
Broken or cracked globes must be replaced by perfect 
ones immediately. (By inflammable material is meant 
dry goods, clothing, millinery, and the like in stores; 
flyings or goods in fabric factories; shavings aad sawdust 
in wood-working shops, or any other substance tbat can 
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be readily ignited by droppings or flyings from the 
lamp.) 
INCANDESCENT SYSTEM. 

Incandescent Lamps on High-Tension Circuits.-~21. 
The rules for running wires for arc Jamps apply also to 
incandescent lamps on circuits having a potential of over 
350 volts. Incandescent lamps in single series on high- 
tension circuits must be provided with a suitable hand- 
switch, and also with an automatic device capable of 
shunting the circuit across the terminals of the lamp, 
should the carbon filament break. When incandescent 
lamps are in multiple series, the hand switches must not 
control less than a single group of lamps, each of which 
may be provided with an automatic shunt, as above. 
Electro-magnetic devices will not be accepted as suitable 
for this purpose. Any method of distributing current to 
incandescent lamps on high-tension circuits, other than 
as above provided for, must receive approval before 
being put to use. ~ 

Outside Wires.—22. The rules 7 to 15 for outside arc 
wires also apply to outside incandescent wires, except that 
a cut-out switch in the circuit entering the building will 
not be required, but the wires from main circuit to main 
cut-out, inside of building, must be separated by a dis- 
tance of not less than 6 inches, for currents having an 
electro-motive force of 350 volts or less, and this distance 
must be increased for currents of higher potential. They 
must also be rigidly and neatly run, and must be sup- 
ported by glass or porcelain insulators, or by rubber 
hooks. 

Underground Services.—23. Where underground ser- 
vice conductors enter a building, special care is necessary 
that they shall not come in contact with each other, or be 
placed where there is any risk of disturbance by moisture 
or mechanical injury. 

There shall not be any free opening from underground 
wire conduits to buildings. 

The service must not end in any place where it would 
be unsafe or undesirable to place a cut-out, but should be 
continued by means of specially insulated conductors 
(and a space of 10 inches should be maintained between 
them) to a suitable location. 

Inside Wiring.—24. For inside work, no wire smaller 
than No. 16 ''B. & S.,” or No. 18 ‘* B. W.G.,” will be 
approved. Before using any new form of insulation, the 
approval for its use under the proposed circumstances 
must be secured. The use of lead-covered wire, or wire 
the covering of which contains paraffine, is prohibited. 

25. Molaings with open grooves laid against the walls 
or ceilings will not be approved. A wood molding with 
dividing strips between the grooves, at least half an inch 
in thickness, and having a backing of at least \-inch 
thickness to intervene between the wire and the wall 
or ceiling of the building, the backing to be protected by 
at least two coats of water-proof paint, and the molding 
of such shape as to protect the wire from moisture, will 
be approved. Moldings must not be used in wet places. 

26. Wires laid in plaster, cement, or other similar finish, 
or run over surfaces furred off for plastering, will not be 
approved, no matter what insulating covering is used. An 
approved moisture-proof, non-inflammable, insulating 
tubing or conduit may be used in such places. This tub- 
ing must be of sufficient size and so placed that the wires 
may be withdrawn ard replaced at will. All joints and 
bends in this tubing must be made with suitable devices 
adapted especially for the purpose. Where this is done 
in such a way that the joints are moisture-proof, a double- 
braided cotton insulation, rendered non-inflammable, may 
be used, 

A separate tube must be laid for each wire, except in 
the case of ‘taps for not more than fifteen amperes, in 
which case conductors having insulation of cotton or other 
material which will readily carboaize, will be required. If 
a moisture-proof covering is desired, it must be placed 
outside the two conductors, and not between them. In 
other concealed places, such as unfinished lofts, between 
floor and ceiling, in partitions, etc., all wires must be 
covered with approved moisture-proof insulation, and 
fastened at distances not exceeding ten feet so as to pre- 
serve at least 214 inches between the wires or any other 
electrical conductor. In lieu of such construction an 
approved moisture proof, non-inflammable, insulating 
tubing or conduit with approved moisture-proof joints may 
be used, and the same rule as to insulation will be applied 
as in the case where the tubing is buried in plaster or 
similar material, Tubing passing through walls or ceil- 
ings must extend at least one inch beyond the finished 
surface, until the mortar or other similar material is en- 
tirely dry, when the projection may be reduced to one- 
half inch. 

Tubes of such approved make may be laid side by side 
when imbedded in plaster or otherwise. At all outlets to 
and from cut-outs, switches, fixtures, etc., wires must be 
separated trom gas-pipes or parts of the building by por- 
celain, glass, or other non-inflammable insulating tubing, 
and should be left in such a way as not to be disturbed 
by plasterers Wires of whatever insulation must not in 
any case be taped or otherwise fastened to gas-piping. If 
no gas-pipes are installed at the outlets, an approved 
substantial support must be provided for the fixtures. 

Wires of the same polarity, but belonging to the differ- 
ent circuits, or leading to and from a double-pole switch, 
must not run in one groove, through the same tube, nor 
in the same slot in a cleat. 

27. In dye houses, paper and pulp mills, and other 
buildings specially lable to moisture, all wires (except 
those used for pendaats) must be separated at least six 
inches. The wire must be thoroughly and carefully put 


up, and must be supported by glass or porcelain insula- 
tors, or by rubber hooks. An approved, moisture-proof, 
non-inflammable, insulating tubing will be accepted in lieu 
of such construction. 

28. Incrossing any metal pipes, or any other conductor, 
wires must be separated from the same by a block of wond 
or other non-conductor of at least one-half inch, and so 
arranged that they cannot come in contact with each other 
by accident. Wires should go over water-pipes where 
possible. When wires passthrough walls, floors, parti- 
tions, timbers, etc., indoors, glass tubing, or so-called 
‘** foor insulators,” or other moisture-proof, non-inflam- 
mable, insulating tubing must be used. Wires must never 
be left exposed to mechanical injury, or to disturbance of 
any kind. Wires of the same polarity, but belonging to 
different circuits, or leading to and from a double-pole 
switch, must not run in one groove, through the same 
tube, nor in the same slot ina cleat. Cleats should be 
made of well-seasoned hard wood (filled to prevent the 
absorption of moisture), porcelain, or other approved ma- 
terial, and so made as to separate the wire at least one- 
fourth inch from the building. When secured by cleats 
not over four feet apart and tightly stretched, wires hav- 
ing a difference of potential of 120 volts or less, and carry- 
ing not over ten amperes, should be separated at least 14% 
inches; when they are confined in molding, a 14-inch space 
is sufficient. Mains carrying currents of larger volume 
should be separated a greater distance. 

The use of metal staples for securing wire will not be 
approved. 

29. Where exposed to corrosive fumes, wires should be 
provided with an insulation that will not be injured thereby; 
and should be put up in the manner described in Rule 
27. 
en Allsplices in wires must be soldered in accordance 
with Rule 8. A soldering bolt should be used for this 
purpose, if possible. Care must be taken not to render 
the wire brittle by overheating. The insulation of any 
joint must be equal to that of other parts of the same 
wire. 

Safety Cut-Outs and Switches.—31. Every portion of 
each installation must be equipped with double-pole, safety 
cut-outs, that will interrupt the passage of a current in 
excess of the amount which any portion of the apparatus 
is adequate totransmit. A cut-out must be placed where 
the underground or overhead service joins the inside wires, 
and at every point where a change is made in the size of 
the wire (unless the cut-out in the larger wire is intended 
to protect the smaller). The plug or other device for 
inclosing or supporting the fusible strip or wire should be 
incomtustible and moisture-proof, and so constructed that 
an arc cannot be maintained across its terminals by the 
fusing of the metal. No lead or composition strips carry- 
ing more than ten amperes before melting shall be used, 
unless provided with contact surfaces of some harder metal 
having perfect electrical connection with the fusible part 
of the strip. On any combination fixture, no group of 
lamps requiring a current of seven amperes or over shall 
be ultimately dependent on one cut-out. But there shall 
be a cut-out to each pendant and fixture. 

32. Switchboards and cut-outs should be made of in- 
combustible material, and arranged so that there will not 
be any leakage of electricity across them, They should 
be put in places not liable to contact with foreign sub- 
stances, nor exposed to moisture. 

33. All switches except those in lamp sockets should be 
double-pole. 

They must have a firm and secure contact that will 
make and break readily, and that will not stick between 
‘‘full on” and ‘‘ off,” nor get out of repair easily in 
other ways. The points of contact must not be allowed 
to scrape, or rub, the entire surface of an insulating ma- 
terial between the contact strips; an air space must in- 
tervene. The carrying capacity of the ditterent parts 
must be sufficient to prevent heating. 

Fixture Worr.—34. In all cases where wires aie con- 
cealed within or attached to fixtures, the latter must be 
insulated from the gas-pipe by some approved device. 

When holes are drilled in fixtures, all burs or fins must 
be removed from the edge of the holes before the con- 
ductors are drawn through. 

When wired outside, the conductors used must be so 
secured as not to be cut or abraded by the pressure of the 
fastenings or motion of the fixture. 

All wire used for fixture work must have an insulation 
that is durable, and not easily abraded; and must not, in 
any case, be smaller than No. 19 ‘‘ B. & S.,” or No, 20 
B. W. G.” 

Each fixture must be tested for possible ‘‘ contact” 
between wire and fixture, and for ‘‘ short circuit” before 
current 1s turned on. 

‘he tendency to condensation within the pipes or fix- 
tures should be guarded against by sealing the upper end. 

No combination fixture with less than one-fourth inch 
clear space between the inside pipe and the outside casing 
will be approved. 

Pendants and Sockets.—35. Cord pendants must be 
eomposed of stranded wire, and protected by rubber 
bushings, or something equally good, where they enter 
the socket. 

When exposed to weather, or used in wet rooms, Care 
must be taken to keep moisture from the inside of sockets. 

The weight of every socket and lamp suspended by a 
cord must be borne by a ceiling block, rosette, or cleat, 
and by a knot under the bushing in the socket, in order 
to take all strain from the joints and binding screws. 

Flexible cord must not be used except for pendants, 
wiring of fixtures and portable lamps. 


Secondary Generators or Converters.—36. Converters 
must not be placed inside of any building except central 
stations, and should be inclosed in a metallic or non-com- 
bustible case. They may be placed on the outer walls 
when in plain sight and easy of access, but must be 
thoroughly insulated from them. If placed on wooden 
walls, or the woodwork of stone or brick buildings, the 
insulation must be fire-proof. When an underground ser- 
vice is used, the converter may be put in any convenient 
place that is dry and does not open into the interior of the 
building; this location must have the approval of the 
inspector before the current is turned on, 

37. If for any reason it becomes necessary that the 
primary wires leading to and from the converter should 
enter a building, they must be kept apart a distance of 
not less than 12 inches, and the same distance from all 
other conducting bodies. 

38. Safety fuses must be placed at the junction of all 
feeders and mains, and at the junction of mains and 
branches when necessary; also in both the primary and 
secondary wires of the converter, in such manner as not 
to be affected by the heating of the coils. Secondary 
wires, after leaving the converter, will be subject to rules 
already given for inside wiring for incandescent lighting. 

The secondary circuit may be provided with a film cut- 
out, which connects to the earth outside of the building ; 
but permanently grounding the secondary circuit is unsafe 
and will not be sanctioned. 

Foreign Wires.—39. No foreign wires of any kind 
shall be attached to buildings insured by this company, for 
the purpose of carrying electric currents across the yard 
to any point. 

40 All electric wires which may be required by the in- 
sured shall enter the premises at one point, preferably 
near the headquarters of the night watchman, where they 
can be kept under supervision ; each of said wires shall be 
guarded by a protector against strong currents, operating 
by opening the circuit, and by a lightning arrester. 

41. Such protectors against strong currents shall be 
located in a dry, accessible place inside the building, and 
as near the point of entrance of wires as possible, and 
shall be without ground connection ; such protectors shall 
be mounted on non-combustible and iusulated supports, 
which shall be provided with a receptacle for the burning 
or melted parts of such apparatus. 

42. The lightning arresters on all wires must be placed 
between the protector against strong currents and the 
electrical portion of the apparatus within the building to 
which such wires are connected. No ground wires for 
such lightning arrester shall be attached to gas pipes 
within the premises of the insured. 

43. All electric wires which may enter the premises of 
the insured must be insulated between the line wire on the 
insulator attached to the buildings outside and the pro- 
tecting device within, with the best quality of water-proof 
insulation. Moreover, such wires must enter at a distance 
of not less than three inches from any other wire or any 
conducting material, 

44. If any wires carrying high tension or strong cur- 
rents are to be carried over or under other wires on the 
property of the insured, they shall be attached to poles so 
near to each other, with one wire so far above the other, 
that if a break should occur, the pendant wire between 
these poles may not be long enough to come in contact 
with the wire below, or, if not carried on poles, these 
wires shall be so placed or protected with guard wires as 
to render a contact between different wires impossible. 

45. If the high and low tension systems are in use in 
the same yard, even when developed within the works, the 
wires must be kept separate, and so wide apart that no 
contact or cross-arc can be made. 

Notice.—46. The underwriters reserve the right at any 
time to add to, change, or modify these rules, and to 
enforce such modifications, changes, etc., as shall be 
deemed necessary for safety ; all reasonable efforts will be 
made to notify promptly all electric light companies of 
any change. 


TUNNELING THE NARROWS, 

A SCHEME for tunneling the Narrows between Staten 
Island and Bay Ridge is the latest result of Erastus 
Wiman’s plans for the improvement of New York as a 
railroad and commercial center. The best line for the 
tunnel bas been thought to be between a spot near Fort 
Wadsworth, about at the foot of Vanderbilt Avenue, 
Staten Island, to Bay Ridge. ‘The depth beneath would 
be about 35 feet. and the length of the tunnel about 1X 
miles. 

According to Mr. Wiman, Heman Clark, whose work 
on the new aqueduct is already well known, has declared 
the scheme for the tunnel to bz thoroughly feasible. The 
character of the river bed so far as known consists of a 
soft soap-stone, firm and trustworthy for the necessary: 
strain, but easily worked. There would be two lines of 
tunneling, parallel and close together. Mr. Wiman thinks 
that $5,000,000 would easily cover the entire cost. 


PUBLICATIONS RECEIVED. 


NATIONAL RoAv From THe AQugpDuCcT BripGe To Mount VERNON, 
Va. Letter from the Secretary of War, transmitting, with a 
letter from the Ehiet of Engiueers, a report of a survey fora 
national road from the Aqueduct Bridge to Mount Vernon, Va. 


Reports From 1H#& Consus oF THE UNiTaD STATES, No. 116: May, 


hap issued from the Bureau of Statistics, Department ot 
tate, 


CONTRACTING 


A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DEPARTMENT. 


| CONTRACIG 
INTELLIGENCE) 


Lo Senmane qaemoo near artnacnon—aas 000 


Our readers will oblige us by notes, clippings, or aay 
information whtch will put us in the wa of obtain- 
ing early and reliable news for our ‘* Contracting 
Intelligence.” /n formation of importance sent 
to us exclusively, and not elsewhere published 
well be liberally paid for. 


For works for which proposals are requested see also 
the ** Proposal Columns,’ pagesi-ii-t75. 


WATER. 
For Additional Water items see Proposal Columns. 


NEW BRITAIN, CONN —The water supply 
of this place is to be improved by laying an 
additional main from Shuttle. 


ELGIN, I1LL.— Important steps will soon 
be taken towards improving the local water- 
works system. 


NEWMANSTOWN, Pa.—The citizens of this 
place are uniting in favor of establishing a 
system of water- works. 


IPAVA, ILL.—This place is to have water- 
works. 


OXFORD, TENN.—Reports say that a peti- 
tion is being circulated for signatures asking 
the Board of City Commissioners to order an 
election on the question of borrowing $50,000 
for a system of water-works. 


Frost, TEX.—The projected system of 
water-works for this place will prebably be 
established at an early day. For particulars 
address J. Hl. Galbreath, as above. 


SCOTTDALE, PA.—Reports say that the 
difficulties existing between the officials and 
others regarding the projected water-works 
have been overcome, and it is probable that 
the system will be established soon. 


STATESVILLE, N. C.—Town Clerk E. B. 
Stimson writes: ‘* The Board of Aldermen 
met August 4, and ratified a contract, made 
by a special committee on water-works, with 
L. W. Cox, of Mashington City, for a system 
of water-'vorks, at an annual rental of $2,000, 
payable semi-annually.” 


MASON CITY, lowa.—Improevments are to 
be made to the local water-works plant. 


ROCKVILLE, CONN.—At the recent meeting 
of the Common Council it was represented 
that the water protection against fire was very 
poor, and a committee was appointed to look 
up the matter and report suggestions as to 
what action was necessary. 


CALAIS, WASH.—A complete new system 
of filtration is to be added to the plant of the 
Calais Water Company. 


GALLIPOLIS, O.—The Board of Trade Com- 
mittee, having in charge the project of estab- 
lishing water-works here, has sent out 100 
slips of inquiry to towns of equal size. ‘lhe 
object is to ascertain whether the works should 
be constructed by private or public enterprise, 
and the actual cost of fire protection alone. 


WELLSTON, O.—The people of this place 
have decided in favor of establishing a system 
of water-works. 


Jersey City, N. J.—Reports say that the 
Water Board has contracted with the Hacken- 
sack Water Company for a water supply. 


GATESVILLE, TEX.—A _ water-works plant 
is to be established at this place by the Gates- 
ville Water Supply Company, J. W. Sanders, 
Secretary 


OPELIKA, ALA.—The people of this place 
have decided in favor of establishing a system 
of water-works, and particulars can be ob- 
tained by addressing F. M. Renfro, as above. 


NAUGATUCK, CONN. — The Naugatuck 
Water Company has voted to increase its cap- 
ital stock $5,0C0, and also to build a storage 
reservoir. 


ABILENE, TEX.—Work has begun on a 
new artesian well. ‘The contractors agree to 
bore 2,500 feet if necessary to insure a gocd 
flow of water. 


PRATT MINES, ALA.—A system of water- | 


works is to be established at this place by a 
newly organized company. 


MINNEAPOLIS, MINN.—Important exten- 
sions are to be made to the water mains of 
this eity. Address the City Engineer for 
particulars. 


EAST PROVIDENCE, R. I.— The Riverside 
Water Company is seeking a franchise to sup- 
ply this place with water, and a decision will 
be given at a special meeting to be held 
August 18. 


MANCHESTER, N. H.—It is proposed to 
erect a high pressure reservoir on Oak IIill. 


EasTportT. MeE.— The Eastport Water 
Company has decided to lay a main from 
Boyden’s Lake. Materials, etc,, will soon be 
wanted. 


MUSKFGON, MICH.—At a session of the 
Board of Public Works August 6, the bids 
for the lake work of the new water works sys- 
tem were found to be as follows : Thatcher & 
Braymen, of Toledo, all lake work complete, 
$52,608; Knapp & Gillen, of Racine, same 
work, $60, 502; Dowagiac Construction Com- 
pany, same work, $63,035; Moffat, Hodgkins 
& Co., of Syracuse. all lake work, both wells, 
400 feet dock, all pipe laying, $137,000; JeG. 
Crowley Construction Company, bid informal. 
The job was let to Thatcher & Braymen. 


SHELTON, WASH.—The City Council is 
considering the proposition to bond the city 
for the purpose mainly of putting in a water 
system for domestic and fire purposes. 


STEELTON, PA. — Water-works, to cost 
$180,000, will, it is reported, be established 
at this place in the autumn. 


CHURCHILL, PA.—Reports say that this 
place is to have a water supply. 


BLOOMINGTON, [NnD.—Reports say that this 
place is to have water works, with 534 miles 
of maia pipe. ‘Thecityis totake 60 hre plugs 
for 30 years, paying $45 per year for each plug, 
and the plugs are to throw a stream Ivo feet 
high. 


TRENTON, TENN.—The city has decided by 
a popular vote to issue $20,000 of bonds for 
the construction of water-works. 


OcaLa, FLtA.—The election to consider the 
issuance of bonds to purchase the water works, 
which was to take place August 14, has been 
postponed to August 21. 


YORKVILLE, S, C.—The National System 
of Water-Works Company, Washington, D. 
C., has made a proposition to construct water- 
works at this place. 


Iona, MicH.—It is probable that steps will 
soon be taken by the proper officials to increase 
the water supply of this place. 


Rock SPRINGS, Wyo.—New machinery is 
to be added to the local water-works plant. 


GAINESVILLE, GA.—N. W. Davis, C.. Bis 
of Atlanta, Ga., writes: *' T have just finished 
plans fora water-works systein for this place. 
Bids will soon be opened.” For details see 
our Proposal Columns. 


PALMYRA, Mo.—The Palmyra Light and 
Water Company has been organized at this 
place, and a plant will probably be estab- 
lished. 


WYTHEVILLE, VA.—Mayor W. L. Yost 
writes: ‘‘ The town Jast year built new 
water-works, which is supplied from Warm 
Spring, but are discussing the propriety of ex- 
tending them to get water from another 
source six miles distant; main, 10,8 and 6 
inches.” 

CORRECTIONVILLE, [owA.—Town Clerk 
Henry Maennel writes: ‘* Our town will 
hold a special election, August 18, for the 
purpose of allowing our citizens to decide 
whether we shall have a system of water- 
works.” 


FRANKLIN FALLS, N. H.—W.  F. Daniell 
writes from this place as follows: ‘* Nosteps 
have been taken as yet in regard to water- 
works.” 


GALT, OntT.— The people of this place have 
voted the sum of $125.000 for the purpose of 
establishing a system of water works. 


CORTLAND, New Yorx.—F. S. Pecke, of 
Watertown, Engineer for the Board of Water 
Commissioners, writes under date Aug. gth: 
‘*The contract for the construction of the Water 
Works at Gouverneur, St. Lawrence Co., N. 
Y., was awarded to L. J. Richardson, of 
Cortland, N. Y., for the sum of $53,000, yes- 
terday. Ihe system will comprise about six 
miles of cast-iron pipe, furnished by M. J. 
Drummond, of New York, of the Donaldson 
Iron Co.’s make. Two 12’ and 18%" x11" 
x 18" non-condensing pumps, made by the 
Deane Steam Pump Co. of Holyoke, Mass. 
Two 60 horse-power steel boilers, made by the 
Phoenix Foundry and Machine Co., of Syra- 
cuse, 41 hydrants with the necessary valves 
of the Galvin Brass and Iron Works, Detroit, 
Mich. Water tower will be of steel, 30 feet 
diameter by 40 feet high. Water is to be taken 
lrom the Oswegatchie River, and passed 
through a filter, designed by the writer ex- 
pressly for the requirements of the Water Com- 
missioners. Spiral weel steel tubing will be 
used for the suction and for the river cross- 
ings, &c.” 


MARQUETTE, MicH.—<A water-works sys- 
tem is to be established at this place at a cost 
ot $25,000. 


RICHLAND, Va.—John W. Spotts writes 
from here as follows: ‘** lhe Richlands Water, 
Gas and Electric Light Company has obtained 
a charter, and I believe have organized. Steps 
will be taken at once to erect water-works, 
which from the proposed development of 
the town will necessitate a large and ex- 
pensive plant, which the Company has 
ample means to meet. Mr. C. Graham, 
Pulaski City, Va., is secretary, and Mr. Wm 
kk. Hewson, Richlands, Tazewell, Co., Va., 
treasurer.” 


BROOKLYN, N. Y.—Commissioner Adams 
has forwarded a communication to Mayor 
Chapin, requesting that a special meeting of 
the Common Council be held at the earliest 
practicable moment tor the purpose of con- 
sidering and acting upon the question of im- 
proving at once the water supply of the city. 
The Commissioner’s communication recom. 
mends the expenditure of $700,000 on addi- 
tional water-mains, and $65,000 for a water 
tower. ‘he Mayor has not as yet acted on 
the letter. 


BUCHANAN, MICH. — The people of this 
place will hold a special election to decide the 
water-works question. 


W ATER-WORKS. — See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Quebec, Can., Cincinnati, O.; Can- 
ton, O.; Gainesville, Ga.; New York City: 
Pasco, Wash.; Hoboken, N. J.; Newport, 
Ky.; Allegheny, Pa. 


SEWERAGE. 
For Additional Sewerage items see Proposal Columns 
TuSKALOOSA, ALA.—An additional brick 
sewer is to be established at this place. For 
particulars address W. W. Thompson, as 
above. 


GRAND Forks, DAK.—Important informa- 
tion can be obtained regarding extensive 
sewerage work in this city by addressing the 
City Engineer, as above. 

MountT VERNON, O.—The city officials 
have under discussion the question of expend- 
ing several thousand dollars on sewerage im- 
provements. 


SAN ANTONIO, TEX.—Mayor Callaghan 
has issued a message advocating the imme- 
diate construction of a complete system of 
sewers and the purchase of the water-works 
plant by the city. 


FINDLAY, O.—Important information re- 
garding extensive sewer work can be obtained 
by addressing M. G. Foster, City Clerk, as 
above. 

Quincy, ILL.—It is probable that a new 
sewer will soon be constructed in the First 
Ward, thiscity. Address Alderman Higgins, 
of this city, for particulars. 

LINncoLNn, NesB.—Numerous sewer exten- 
sions are to be made here. 

Fort HOWARD, WIS.—Extensive improve- 
ments will be made to the sewerage system of 
this place. 

MEADVILLE, PA.—The city will soon need 
5 miles sewerage. 


WATERVILLE, ME.—The sum of $10,000 is 
to be expended in extending the sewerage sys- 
tem of this place. 


La SALLE, ILL.—The following bids for 
the construction of about 25,000 feet of 
sewers were received by Mayor F. W. Mat- 
thiessen. August 5: Division '' A.”"—J. P. 
Fox, Eau Claire, Wis, $11,942.90; John 
Stuart, La Salle, Ill., $15,414.02: Rockford 
Construction Co,, Rockford, IIls., $15,873.89. 
Division *' B.”"—f. P. Fox, Eau Claire, Wis., 
$2.493. Division ‘'C."—John Stuart, La 
Salle, Ills., $4,339: J. P. Fox, Eau Claire, 
Wis., $5,409 20. Division *‘ D.”—J. P. Fox, 
Eau Claire, Wis., $7,688.40: John Cummings, 
La Salle, Ills, @to,gvo. The following con- 
tracts were awarded: Division A, B and D to 
J. P. Fox; Division C to John Stuart, 


‘TORONTO, ONT.—There is a scheme on 
foot toestablish a trunk sewer in this city. 
City Engineer Jennings can furnish particn- 
lars. 


Lynn, MASS.—Numerous extensions are to 
be made to the local sewer system. 


PAWTUCKETVILLE, MASS.—Important im- 
provements are to be made to the sewerage 
system of this place. 


LOWELL, Mass.—It is probable that work 
on the Belvidere sewer wi]! commence soon. 
The Chairman of the Sewer Committee can 
furnish details. 


KANSAS CITY, Mo.—City Engineer Butts 
has completed plans, etc., for another section 
of the O. K. Creek sewer. Address him, as 
above, for particulars. 


WILMINGTON, DEL. —Numerous sewer ex- 
tensions are to be made at this place. For 
full particulars see our Proposal Columns. 


Detroit, Micu.—Several miles of sewer 
mains are to be constructed in this city. For 
particulars address the Board of Public 
Works, as above. 


Boston, Mass.—The following proposals 
for the construction of sections 8 and 9, Met- 
ropolitan Sewerage System (East Boston), and 
sections C and D (Brighton), all in this city, 
were opened by the Board of Metropolitan 
Sewerage Commissioners, August13. Only 
the total figures are given. ‘Ihe tables in de- 
tail will appear next week. 

Seciion 8.—National Construction Co., 
Boston, Mass., $60,305.25; Charles Linehan, 
Cambridge, Mass., $65,225; O. P. Roberts, 
Cambridge, Mass., $78.321; R. A. Malone & 
Sons, Philadc«lphia, Pa.. $99,155. 

Section 9.—R. A. Malone & Son, Phila- 
delphia, Pa., $96,792.50; Metropolitan Con- 
struction Co., Boston, Mass., $82,348.75; O. 
P. Roberts & Son, Cambridge, Mass., $80,- 
946.25. Charles Linehan, Cambridge, Mass., 
$70,530; Nationa] Construction Co., Boston, 
Mass., $69,121.25. 

Section C.—John Cavanagh & Co., Boston, 
Mass., $91.925: Aaron A. Hall, Dorchester, 
Mass., $73,109.25; National Construction 
Co.. Boston, Mass , $64,606 25. 

Section I).—Aaron A. Hall, Dorchester, 
Mass., $66,255.75: Charles Linehan, Cam- 
bridge, Mass., $55,225; National Construc- 
tion Co , Boston, Mass , $52,546.25. 


SEWERS —See our Proposal Columns for 
information regarding sewer construction at 
the following places: Binghamton, N. Y.; 
Trenton, N. J.; Galion, O.; Greensboro, N. 
C.; Ashland, Wis.; Wilmington, Del.; 
Cleveland, O ; Key West. Fla.; Vancouver, 
B. C.; Para, Brazil; Danbury, Conn. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge items see Proposal Columns. 


LOUISVILLE, KyY.—A resolution has been 
introduced in the City Council to curstruct an 
iron highway bridge over Kentucky street at 
the expense of the city and the Louisville and 
Nashville Railroad Company. 


CHESTERTOWN, Mpb.—It is proposed to 
either expend $5,000 in repairing the bridge 
over Chester River or replace it with aa iron 
structure. 


NEw HAVEN, CONN.—There are to be two 
new iron bridges built on the New Ilaven and 
Derby Road, one at Derby and the other at 
Ansonia. They will replace wooden struc- 
tures, 
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Litrte Rock, ARK.—Mayor William G. 
W. Gipple writes: ‘‘ The proposed free bridge 
across the Arkansas at this point, connecting 
the two sides of the citv, is still merely a mat- 
ter under consideration. Nothing can be 
done decisively until October when the County 
Court meets. Doubtless such a bridge will 
be built by the county, and commenced this 
fall.” 


SEDAN, KANn.—The Lantz Suspension 
Bridge Company has been incorporated at this 
place, with a capital stock of $10,000. Ad- 
dress George M. Lantz, as above, tor details 
of proposed operations. 


RICHMOND, VA.—There is a project to 
erect a bridge over the river at this place. 
City Engineer Cutshaw can furnish informa- 
tion. 


Trenton, N. J.—TVhe bids for the iron 
work on the bridge over Bayard Pond, at 
Hickory Corner, ranged from $466 to $590, 
and for the stone work from $4 99 per cubic 
yard to $9.65. 


TRENTON, N. J.—The following bids for 
the erection of the iron-work of a high truss 
bridge, 70 foot span, 18 foot roadway, were 
received by Symmes B. Hutchinson, county 
solicitor, August 13th: Variety Iron Works, 
Cleveland, O., $2,185; King Iron Bridge and 
Manufacturing Co., Cleveland, O., $2,179; 
Groton Bridge and Iron Co., Groton, N. Y., 
$2,179; Wallis lron Co., Jersey Citv, $2,211; 
Penn. Bridge Co., Beaver Falls, Pa., 2,247. 
Milliken Bros., New York, $2,300; Berlin 
Iron Bridge Co., East Berlin, Conn., $2,200; 
Dean & Westbrook, New York, $2,075; New 
Jersey Steel and Iron Co., N. J., $1,998. 
Contract awarded to lowest bidder. 


‘ ORANGE GROVE, IND.—It is reported that 
a bridge is to be erected over the Patapsco 
River at this place. 


APALACHICOLA, FLA. —Reports say that 
Chief Engineer J. N. Cook, of the Augusta, 
Tallahassee and Gulf Railway, will soon let 
contracts for a bridge over the Ocklockonee 
River. 


Aucusta, Ga.—The sum of $8,000 is soon 
to be expended in building a bridge over the 
canal at Broad Street, this city. 


JACKSON County, W. Va.—'T wo steel 
bridges are to be erected in this county. Ad- 
dress the Clerk of the County Commissioners 
for particulars. 


LAKE TEMISCAMINGUE, CAN.—Surveys are 
being made for a proposed bridge over the 
Ottawa River at the foot of Lake Temisca- 
mingue,. The clerk of the Departmeut of 
Public Works can furnish particulars. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Toledo, Wash ; Mont- 
gomery, Ala.; Beeville, ‘I'ex.; Newport, Ky. ; 
Rome, N. Y.; Marble Falls, ‘lex.; Prineville, 
Ore.; Steubenville, O. 


NEW DEPOTS. 
NorFOLK, VA.—Car shops, to cost $200,- 


Ooo, are to be erected, in this city by the Nor- 
folk and Western Railroad Company. 


Jersey City, N. J.—The Pennsylvania 
Railroad Company will erect a new depot and 
sheds at its terminus in this city at a total cost 
of $1,500,000. 

MILWAUKEE, WIs.—Reports say that the 
Milwaukee Helt and ‘crminal Company will 
erect an extensive depot in this city. 


PertH AmBoy, N. J.—Reports say that 
the Reading Railroad Company has secured 
an independent outlet to new York harbor, 
and that the site for the new terminal is sit- 
uated on the New Jersey site of the Arthur 
Kill, near this place. Two large coal ship- 
ping piers, extending 700 feet from the shore 
line; a commodious freight and storage yard, 
comprising 24 tracks, each of 1,500 to 2,000 
feet in length, and facilities for handling 
coarse freight of all kinds will be provided. 
A branch line of railroad 18 mile3 in length, 
to connect Bound Brook with the terminal 
yard and the Perth Amboy piers, will also be 
constructed. 


STREET-WORK AND PAVING. 


ALEXANDRIA, D. C.—Extensive improve- 
ments are to be made to the roads throughout 
the county, and operations will commence at 
once. 


DENNISON, O.—The bids for paving and 
sewering Grant and Fourth Streets were 
opened August 8, and were rejected, on ac- 
count of being too high. New bids will be 
asked for. 
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LINCOLN, NEB.— The City Council has au- 
thorized the paving of numerous streets, and 
proposals will soon be wanted. 


Mount VERNON, O,—Extensive paving 
operations are contemplated at this place. 


HANNIBAL, Mo.—Considerable paving is 
to be done in this city. 


Keokuk, lowa.—The officials of this city 
have decided to pave numerous of the public 
streets with hard brick. 


BROOKLYN, N. Y.—The Charities Commis- 
sioners are preparing estimates for the ma- 
cadamising of five miles of road at the County 
Farm at St. Johnland. 


RAILROADS, CANALS. EIC. 


OtTTuMWA, 1A.—This town has voted to 
issue bonds in the sum of $35,000 to aid in 
building the C., Ft. M. and D. M. Railroad. 


GAS AND ELECTRIC-LIGH FING. 


McKeesport, Pa.—The plant of the Union 
Gas Company will be considerably extended. 


WoosTeErR, O.—The Wooster Electric Light 
Company has decided to make extensive im- 
provements and extensions to its plant. 


ORANGEBURG, S. C.—The people of this 
place have decided in favor of electric lights 
and a plant will be established soon. 


Newton, lowA.—This city will pay $13.- 
ooo for an electric light plant of 1,000-light 
capacity, which it is to own and operate. 


RICHMOND, Va.—The Craylor Electric 
Light Company has been incorporated here 
with a capital stock of $100,000, for the pur- 
pose of establishing an electric light plant, 
selling electric motors, etc. President, A. W. 
Barber. 


SHELBINA, Mo.—The people of this place 
have voted the sum of $5.000 to be expended 
in establishing an electric light plant, 


ABILENE, KAN.—The Mosher Arc Lamp 
Company has been incorporated here with a 
capital stock of $50,000. Iucorporators, J. 
A. Mosher and others. 


PEABODY, Mass.—At a special meeting of 
the officials, the town accepted the report of 
the Electric Light Committee, and voted to 
establish a town plant. Thirty thousand 
dollars was appropriated, and a comniittee 
was appointed to carry out the vote. 


WEST TORONTO JUNCJION, ONT.—There 
isa project here to expend the sum of $15,- 
ooo on an electric lighting plant. 


PELHAM, N. Y.—The Pelham Bay Park 
Electric Light, Power and Storage Company 
has been incorporated here, with a capital 
stock of $10,000. Incorporators, George W. 
Cochran, Edward S. Becker, and others. 


WILLIAMETTE, OrkE.—The Falls Electric 
Lignt Company, of this place, will increase 
the capacity of its plant by the addition of 
1,500 incandescent and 100 arc lights. 


WATERTOWN, Wis.—The local 
light plant is to be extended. 


electric 


FRANKLIN FALL3, PA.—The business men 
of this place have formed a syndicate for 
making a proposal to furnish electric lights to 
the town. 


WINCHESTER, TENN.—<An electric light 
plant is to be estaolished at this place. 


CRAFTON, PA.—A company has been in- 
corporated for the purpose of establishing an 
electric lighting plant at this place. 


SEATTLE, WASH.—The Metropolitan Elec- 
tric Company has been incorporated here, 
with a capital stock of $3,000,000. Jacob 
Furth, A. B. Stewart, J. M. Thompson and 
others, incorporators. 


UNIONTOWN, PA.—The Uniontown Light 
and Heat Company of this place contemplates 
putting in a large arc dynamo in the new gas 
plant building when it 1s completed. 


TopeKA, KAN.—The Johnson Fuel and 
Gas Company has been incorporated here, 
with a capital stock of $200,000. C. P. Baker 
and others are incorporators, 


ELecTric RAILWAYS.—New electric rail- 
ways will be built and improvements will be 
made to those already established at the fol- 
lowing places: Fall River, Mass.; Savannah, 
Ga.; Cincinnati, O.; New Orleans, La.; Am- 
sterdam, N. Y.; Austin, Tex.; Dundas, Ont. 


BIDS OPENED. 


Brook.tyn, N. Y.—Neils Pedersen has 
been awarded the contract for the carpenter 
work on the new school house at Richmond 
Hill, at $7,883, and the contract for mason 
and brick work has been awarded to Thos. 
W. Styles, at $7,295. 


BRANTFORD, CAN.—The contract for the 
erection of the new Central school house was 
awarded to Shultz Bros., at $38,744, and the 
contract for heating to Smead, Dowd & Co., 
at $3,840. 

GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architect 
of the Treasury Department : 

Charlotte, N. C.—Plumbing of the United 
States Court House, Post Office, etc., opened 
August 7. Bidders: C. Bargamin, Buena 
Vista, Va., Perfection closet, $2.960, John F. 
Dalton, Chicago, IIl., Delta closet, $3,107; 
Shanks & Burrett, Richmond, Va., [nodora 
closet, $2,165; Crook, Homer & Co., Inodora 
closet, $4,121.02; J. E. Finsley, Charlotte, 
N. C., Perfection closet, $2,291. 

Houston, Tex.—Extension of the United 
States Court House and Post Office at this 
place, opened August 8. Bidder: William 
Williams, $7,330. 

New Orleans, I.a.—Steel linings, parti- 
tions and doors for the vault of the United 
States Mint Builaing at this place, opened 
August 8. Bidders: Farrett & Co., 1%%-inches 
thick, $30,428; 2-inches thick, $43,958. 


INDUSTRIAL. 


ST. PauL, MINN.—The Ways and Means 
Committee ot the Board of County Commis- 
sioners has reported adversely on the proposi- 
tion to pay $9,000 for a system of steam regu- 
lators for the city hall. 


ARANSAS PAss, TEX.—RKussell B. Harri- 
son and others are interested in a new com- 
pany called theAransas Pass and Harbor City 
{mprovement Company, with head quarters at 
Topeka, Kan., organized for the purpose of 
building a city and improving the harbor. 


HioT SPRINGS, ARK. — The Jamestown 
Mining and Milling Company has been or- 
ganized at Little Rock with E. A. Shipley 
President, and will build smelter works here. 


PROPOSALS. 


(Continued trom page ii.) 


NEW COURT HOUSE. 
Notice to Contractors. 


GEALED PROPOSALS WILL BE RECEIVED 
by the Commissioners appointed for the pur- 
pose by the County Court of Monongalia Coun- 
ty, W. Va., at the office of the Clerk of the Cir- 
cuit Court, in Morgantown, in said county, un- 
til 12 o’clock, noon, of MONDAY, September 1, 
1890, for the laborand material and the construc- 
tion and completion of a Court House at MOR- 
GANTOWN, WEST VIRGINIA, in accordance 
with the drawings and specifications furnished 
by John C. Fulton, architect. copies of which 
may be seen at this office. 
First—All bids must be made upon the printed 
forms, to be obtained from this office, in a sealed 


ea Gore directed to the undersigned, and 
marked ‘Proposals for Court House at Morgan- 
town, W. Va.” 


Second —As an evidence of good faith every 
perce shall be accompanied by cash or certi- 

ed checks to the amount of three hundred dol- 
lars ($300), made pavable tothe County Court of 
Monongalia County, in case the successful bid- 
der shall tail, for ten days after an award, to 
execute the required contract and bond for the 
faithful perfurmance ot the terms of the contract. 
The checks of unsuccessful bidders will be re- 
turned to them immediately after the contract 
is awarded or all bids rejected. 

Third—The right 1s reserved to reject any and 
all bids. 

Fourth—Bidders are requested to be present 
at the opening of proposals. 

Morgantown, On the Monongahela River, may 
be reached by Baltimore and Ohio Railroad or 
from Pittsburg by daily line of steam buats. 

R. E. FAST, 
12 Secretary of Commissioners. 


LEVEES, Port Allen, La.—Proposals are wanted 
uotil September 1, for the corstruction of numerous 
levees. Address rT. G. Sparks, President Board of 
Levee Commiss.oners, as above. 


BUILDING AND HEATING, Waltham, Mass.— 
Proposals are wanted until August 20, for the erection 
of a police station and court house, also steam heatin 
aod plumbing of the same. Address Hartwell 
Anderson, No. 68 Devonshire Street, as above. 


BRIDGE, Rome, N. Y —Proposa!s are wanted un- 
til August a5, for the completion of the abutments of 
the bridge over the Erie Canal at this place. Address 
John Pugh, Highway Commissioner, as above. 


BRIDGE, Marble Falls, Tex.—Proposals are wanted 
until! August 25, for the construction of a bridge over 
the colorado River at this place. Structure to be 860 
feet long, so fect high and 18-fvot carriage track. 
Address Lous G Hester, C. E., Texas Mining and 
Improvement Company, as above, 
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PROPOSALS. 
STRERT PAVING. 


GEALED PROPOSALS WILL BE RECEIVED 
for furnishing the materials and laying about 

.750 Square yardsof GRANITH BL PAV- 

iva at the office ef the Board of Road Commis- 
Halil, until 
place they 


sioners of the city of Waterbury, Cit 
2 P. M., August, 20, at which time an 
will be publicly opened and read. 

All bids must be upon proper blanks and must 
be accom ,anied by a bond for $300, with satis- 
factory sureties, conditioned for the execution 
of the contract within five days after notice of 
ite vified hecks for $ ble to the cit 

ertified checks for $300, payable e city 
of Waterbury, to be deposited with the Board of 
Road Cemmissioners, will be received in place 
of the above bond. 

Specifications can be seen at the City Engineer’s 
office, at which place blank forms of proposal can 
be obtained as well as further information. 

By order of the Roard of Road Commissioners. 

F . WHITLOCK 
re Acting City Engineer. 


BUILDINGS, Portsmouth, N.H.—Proposals are 
wanted until September r, for tae constructioa of sick 
quarters. Address J. Mills Browne, Surgeon-Gen- 
eral, Chief of Bureau, U.S. A., as above. 


WATER PIPE, Canton, O.—Proposals are wanted 
until August 25, for furnishing the followmg quanti- 
ties of iron water pipe: 35 tons 12-1tnch, 93 tons 8-incb, 
125 tous 6-incb, 130 tons 4-inch, 20 tons 3-1nch. Ad- 
dress Paul Field, Secretary Canton Water-Works 
Company, as above. 


CHURCH, Rosnoke, Va.—Proposals are wanted 
uotil August 27, for the erection of a stone church at 
chs place. Address C. Ruehrmund, architect, as 
above. 


BRIDGE, Hamilton County, O.—Proposals are 
wanted until Aucust 23, for masoaory superstructure of 
bridge over canal on Mosteller Road, Sycamore Towa- 
ship. Address Board of Hamilton County Commis- 
sioners. 


DRY DOCK, Port Royal, S. C.—Proposals are 
wanted until November 1, for the construction of tim- 
ber dry dock at Naval Station. Address N. H. Farqu- 
har, Chief of Bureau of Yards and Docks. 


HOTEL, Goshen, Va.—Proposals are wanted until 
August 27, for the erection of a brick hotel. Address 
Messrs. Yaroal) and Goforth, 14 South Broad Street, 
Philadelphia, Pa. 


GRADING AND PAVING, Washington, D. C.— 
Proposals are wanted until August 30, for improving 
athects aod avenues. Address Office of Commnussion- 


HEATING APPARATUS, Hamilton, O.—Pro- 
posals are wanted until August 30, for heating stone 
pies on Infirmary Farm. Address Kichard Brown, 

uditor. . 


PIER, New York City.—Proposals are wanted until 
August 22, for the construction of a new wooden pier 
at the foot of One Hundred and Thirty-fourth Street, 
North River. Address the Department ot Docks, 
Pier A, North River, as above. 


SEWERS, Ashland, W1s.—Progosals are wanted un- 
til August 23, for the construction of certain sewers. 
Address the Board of Public Works, as above. 


BOILERS, ETC., Brooklyn, N. Y.—Proposals are 
wanted until August 30, for furnishing ¢ horizontal 
tubular boilers and fixtures, including setting, etc. 
Address Beruard lamb, Secretary Department of 
Charities and Corrections, of Kings County, as above. 


ENGINEER’S SERVICES, Vancouver, B. C.— 

ro ls are wanted until September 15, for furaish- 
ing the services of an engineer to take charge of the 
sanitary and general engincering of thecicy. Address 
‘Thomas F. McGuigan, City Clerk, as above. 


BOILERS, Flatbush, N. Y.—Proposals are wanted 
until] August a0, for setting boilers and fixtures at 
Kings County Almshouse. Address Department of 
Charities and Correction, Kings County, N. Y. 


WATER-WORKS, Coshocton, O.—Proposals sre 
wantea until August 22, for furnishing bowers and 
Pamping machinery for water-works, Address E. J. 

untz, Village Clerk. 


DREDGING, Albany, N. Y.—Proposals will be 
received until August 21, for dredging and excavating 
Hudsoo Kiver cnanoel. Address Superintendent of 
Public Works. 


HOTEL, Wytheville, Va-—Proposals are wanted 
uatil September 1, for building Jackson Park Hotel. 
Address A. A. Campbell, Secretary. 


PUMPING ENGINES, Cincinnati, O.—Proposals 
are wanted uots] August 23, for furnishing two com- 
pound duplez pumps aud four vertical pu _ Ad- 
dress A. FP. Butterfield, Clerk of the Board of Public 
Improvements, as above. 


DREDGING, ETC, Albany, N. Y.—Proposals are 
wanted uotil August at, tor doing certain work on the 
State Canals. Address Edward Hannan, Superin- 
tendent of Public Works, as above. 


SEWERS, Trenton, N J.—Proposals are wanted 
uotil August 19, for the construction of certain sewers. 
Address John C. Owens, City Clerk, as above. 


WATER-WORKS, Allegheny. Pa.— Proposals are 
wanted uotil October 1, for the construction of a com- 
plete system of water-works. Address James Brown, 
Comptroller, as above. 


WATER MAINS, Quebec, Canada.—Proposals are 
wanted unt'l August rq. for layiog numerous water 
mains in this city. Address Jer. Gallagher, Water- 
Works Engixeer, as above. 


DAM, Quebec, Canada.— Proposals are wanted 
uot] August 26, for repairing and raising the dam at 
the Chaceau D’ Eau, ette. Addreas Charles Bail- 
lainge, City Engineer, as above. 
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PROPOSALS. 


WATER-WORKS, Gainesville, Ga.—Proposals are 

wanted until August 26, for the construction of a com- 

lete system of water-works. Address E. P. Cham- 
rs, Water Commissioners’ Clerk, as above. 


BRIDGES, Steubenville, O.—Proposals are wanted 
until August 23, for the construction of x1 new steel 
bridges tn different parts of this county. Address the 
Board of County Commissioners, as above. 


BRIDGES, Prineville, Ore.—Proposals are wanted 
uotil September 3, for the eonstruction of a suspension 
bridge over Crooked River. Address Arthur Hodges, 
County Clerk, as above. 


POSITIONS VACANT. 


TOO LATHE FOR CLASSIFICATION, 


Two EXPERIENCED BRIDGE WCRK 

Draughtsmen are wanted in a bridge works near 
New York. Address. with particulars, and mention- 
ing this paper, BRIDGE BUILDER, Box 81, this 
offic 


e. 2 


COMPETENT DRAUGHTSMAN 10 MAKE 
shop-picture plans on pede work. Apply to 
CONTRACTOR, Box 57, this office 12 


WANTED.—A DRKAUGHTSMAN FOR TRAC. 


ing and plain structural drawings. F. W. S., 
277 Pearl street, New York. 


POSITIONS WANTED. 


APRACTICAL PLUMBER DESIRES EMPLOY- 


ment. Understands his busin-ss thoroughly. 
Ten years’ experieace. Best of references. Address 
Box 25, this office. t2 


Building [ntelligence. 


NEW YORK. 


S w cor Madison av and 87th st, br flat; 
cost, $100,000; 0, Golden & Carroll; a, F A 
Munith. 

N s 7oth st, 223 e av A, 4 br flats; cost, 
$60,000 all; o, F Rohrs; a, W HC Hor- 
num. 

N weor roth av and 143d st, br factory; 
cost, $60,000; 0, I Kauffmann; a, J A Web- 
ster. 

Ns 7oth st, 225 wav A, 2 br tens; cost. 
$28,000 all; o, T McMahon; a, J C Burne. 


Ss trsth st, 275 e 8th av, 7 br flats; cost, 
$140,000 all; 0, C Muller; a, A Spence. 

W s West End av, 50 n 88thst, 3 br dwells; 
cost, $27.000 all; o, R G Platt; a, C True. 

N s 78th st, 100 w gth av, 3 br dwells; cost, 
$33,000 all; o and a, J) Turner. 

232 E 123d st, br flat; cost, $20,000; 0, T 
Lyons; a, Cleverdon & Putzel. 

W s Broadway, 150s Church st, 2 fr dwells; 
cost, $8,000 all; o, P Crosby; a, S L Ber- 
rian. 

239 W 24th st, stone flat; cost, $20,000; o 
and b, Cummings & Ferguson; a, M V B 
Ferdon. 

226-28 W 25th st, 2 stone flats; cost, $25,- 
000; o, m and c, A Quackenbush; a, M V B 
Ferdon. 

321 W gist st, stone flat: cost, $20,000; o 
and b, Gieb & Held; a, M V B Ferdon. 


205-09 E 42d st, br and st buildings; cost, 
$200,000; St Bartholomew’s Church; a, Ren 
wick, Aspinwall & Russell. 


235-37 E sist st, br and st flat; cost, $40,- 
000; o, J Graham; a, J C Burne. 

N w cor 115th st and Madison av, § br and 
st flats; cost, $93,000 all; 0, Alice C McQuade; 
a, Ogden & Son. 

Ss 62d st, 250 e Amsterdanr av, 4 stone 
flats; cost, $20,000 each; o. M Hayes et al; 
a, J W Cole, 


N s 63d st, 300 w 8th av, 2 stone flats; cost, 
$37,000 each; 0, Everett & Carey; a, G F 
Pelham. 

S s 82d st, 120 w Central Park West, 3 stone 
dwells; cost, $16,000 each; o, Mary Gault; a, 
J W Cole. 

ALTERATIONS—NEW YORK. 

17 and 19 Rose st, br shop; cost, $9,000; 
o, E T Lynch; a, Thone & Wilson. 

96 sth av, §-story extension; cost, $75,000; 
o, Demorest & Little; a, C B J Snyder. 

27 and 29 W 16th st, roof raised, I-story 
extension; cost, $15.000; 0, Rev DA Merrick, 
pres; a, I H Poole. 

BROOKLYN. 


E s Louis pl. 20 N Atlantic av, 6 fr dwells; 
cost, $9,000 all; o and a. W D Bogert. 


W s Morgan av, 50 N Harrison pl. 4 fr 
dwells; cost, $20,000 all; o, Mrs Catharine 
Daunenhofer; a, ‘lh Eglehardt. 

1007-9 Dean st, 2 br dwells; cost, $10,000 
all; o, G H Caok; a, Fowler & Hough. 

N s Gates av, 140 E Broadway, 2 br dwells; 
cost, $8,000 all; o, Milsen & Priestley; a, J 
E Dwyer. 


BUILDING INTELLIGENCE. 
BROOKLYN .—Continued. 

Ns S 4th st. 75 E Keap st, br dwell; cost, 
$8,000; o, E Lehmans; a, Th Egelhardt. 

S s Huron st, 125 W Oakland st, 2 br 
dwells; cost,* $12,000 all; o, E Rehil; a, P 
Tillion. 

N s Macdonough st, 26 E Ralpb av, 4 br 
dwells; cost, $18,000 all; o anda, J R Pitt. 


N s 8th st, 95 E 4th av, 4 br dwells; cost, 
$30,000 all; 0, Keenan & Sanderson; a, W 
M Coots. 


Ss Sullivan st. go W Brunt st, br Sunday 
school; cost. $15,000; 0, Christ Church; a, 
LC Merry. 


N s 11th st, 97 W goth av, 6 br dwells; cost, 
$30,000 all; o, F Peterson; a, not given. 


N_ s Melrose st, 100 W Hamburg ay, fr 
hall; cost, $13,500; 0, St Leonard’s church; 
a, Th Engelhardt. 


N s Metropolitan av, 402 E Olive st, 4 fr 
dwells; cost, $16,800 all; o, J Rele; a, J 
Plano. 

N s Lafayette av, 300 E Sumner av, 4 br 
dwells; cost, $23.000 all; o, A McKnight, a, 
S Harbison. 

N s 45th st, 200 E 3d av, § fr dwells; cost, 
$12,500 all; o and a, J F O’Rourke. 


N s Hancock st, 2t§ N Tompkins av, 6 br 
dwells; cost, $48,000 all; o, W Reynolds; a, 
I D Reynolds & Son. 


S s Halsey st, too e Patchen av, 4 bs 
dwells: cost, $21,000 all; o Jane McDicken; 
a, Dennis; b, J McDicken. 


New York av, n e cor Park pl, br dwell; 
cost, $16,000: 0, Richard Major; a, G P 
Chappell; b, not selected. 


ALTERATIONS-——BROOKLYN. 


Ss Verona av, 200 E Sumner av, br asy- 
lum; cost, $13,500; 0, Roman Catholic Or- 
phan Asylum; a, F Haughton. 


MISCELLANEOUS. 


BOSTON, MASS. — 403.05 West Broadway, 
2 br mer bidgs; cost, 323.000; o, R L Bar- 
stow and E Baker; a, Winslow & Wether- 
ell; b, Clark & Lee. 


Farnsworth st, fr mfg bldg; cost, $12,- 
000; 0, Boston Wharf Company; a, M D 
Safford. 

6-8 Hazel Place, 2 fr dwells; cost, $7 — 
500; o, Joseph Vogel; a, Ourish & Rich. 

Morton st, fr dwell; cost, $7,000; 0, Ella 
G Hunter; a, Swanson & Murray; b, G F 
Murray & Co. 


7 Waltham st. br apart, cost, $14,000; 
o, Mary M Adams; a and b, E C Heath. 


25 Blue Hull av, fr dwell; cust, $7,000; 
o, Isabelle Davis; a, A B Pinkham. 


Plans being prepared for alteration, ex- 
tension and raising of old cathedral, Washe- 
ington st cor Castle st, by Rand & Taylor. 
It is proposed to remodel for theatre. 


BUTTE, MONT.—The city has voted to 
bond itself for $50,000 for sewers and $20,- 
ooo for a city hall. 


CAMBRIDGE, MASS.—Mt. Auburn st, fr 
addn to church; cost, $8,000; 0, St Paul’s 
R C Church; a, P W Ford; b, A Sullivan. 


Linnaean st, fr dwell; cost, $6,000; o, 
Mrs Anthony, a, C H Blackwell; b, A Y 
Currie. 


Mt Auburn st, block fr dwells; cost, 
$7,000; o, AS Harriman; a, T B Fink; b, 
Sewell & Co. 

Creighton st, fr dwell; cost, €4,250; 0, 
W M Colby; b, as above. 


Concord av, block fr dwells; cost, $6,300; 
o, J F Sullivan; a, Geo Fogarty; b, Geo 
Chaplin. 


CANTON, O.—A 3-story business block will 
be erected on the northwest corner Pied- 
mont and 8th sts. Address G D Saxton, 
Canton, O. 


CINCINNATI, O.—A_ new asylum for the 
epileptics will be built by the State at Galli- 
polis, ‘Three commissioners have been ap- 
pointed to select plans and buy ground for 
building. J W Vance, of Gallipolis, is 
chairman of the commission. 

2d and Broadway, alteration to br store; 
cost, $9,000; 0, Samuel Shaw; a, Geo Vogel. 


FOSTORIA, O.—A Presbyterian Church is 
to be erected at this place to cost $25,000. 
Architects Crapsey & Brown, of Cincinnati, 
O. Wm. Alcott, of this place, is Chair- 
man of the Building Committee. 
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DENVER, COL.—Murdock bet 33d and 
34d avs, br dwell; cost, $10,000; 0 and a, 
Thos Freeman. 

Downing bet 1gth and 20th avs, double 
br dwell; cost, $10,000; 0, Mr Llinsell; a, 
Balcomb & Rice. 

Broadway bet rst and Ellsworth, br block; 
cost, $23,500; o, Flembing Bros; a, Miller 
& Janisch. 

Wazee cor 17th st. bus block; cost, $100, - 
000; o, Fledhauser & Co; a, F E Edbrooke 
& Co. 

Lafayette bet 15th and 16th, stone dwell; 
cost, $35,000; o, O L Haskell; a, as 
above. 

Downing bet 16th and 17th, br dwell; 


cost, $13,000; o. P D Gannons; a, as 
above. 
13th av cor S 3d st, br terrace; cost, 


$10,000; o, A McAlister: a, A Dutchie. 
Wynkoop bet rsth and 16th sts, br ware- 


house; cost, $12,000; 0, Jackson & Co; a, 
DA Cole. 


DETROIT, MICH.—Gratiot av, 2-story br 
schoolhouse; cost, $30,000; 0, Board of 
Education; a, Geo C Oldfield. 


Russell, High and Windsor sts, fr mar- 
ket; cost, $25,000; 0, City of Detroit; a, 
Wm Voigt, Jr. 

N wor Grand River av and Perry st, 8 
2-story br stores; cost, $20,000; o, Joseph 
Perrien; a, Hess & Raseman. 

W s 4th st near Cherry st, 254-story br 

“ residence; cost, $7,000; 0, Kobert Bell; a, 
Harry J Rill. 

N s Alexandrine av, bet Woodward av 
and John K st, 24-story br residence; cost, 
$7,000; 0, John J Alley; a, AC Varney & 
Co. 

Ne cor Palmer av and Beaubien st, 2- 
story br residence, cost, $7,000; a, Scott, 
Kamper & Scott; b, W H Hollands & Son. 


ERIE, PA.—A §$20,000 building will be 
erected here. For details address J T 
Steen, architect, 36 6th st, Pittsburg, Pa. 


INDIANAPOLIS, IND.—The Catholics of 
this city will erect a cathedral at a proposed 
cost of nearly $250,000. A bishop’s resi- 
dence will also be built, to cost $25,000. 
Bishop Chatard, of Indianapolis, can give 
information. 


LANSFORD, PA.—Ricey, fr church; cost, 
$7,700; o, English Cong; a, W D Hill; b, 
contract not let. 


MEADVILLE, PA.—East Pine st, hospital; 
cost, $10,000; o, Sisters of Charity; a and 
b, W E Morrison. 


MEDIA, PA.—An annex to the court house 
at this place will be erected at a cost of 
$30 o00. Address City Clerk, as above. 


MILWAUKEE, WIsS.—Kinnekinoic and 
Lincoln avs, storehouse; cost, $7,000; 0, 
Aug Hermes; a, B Kolpacki; b, E Stol- 
lenwerk. 

Prospect av, dwell; cost, $15,000; 0, Mar- 
cus Cohen; a, Ferry & Clos. 


MINNEAPOLIs, MINN.—2642 Portland 
av, tr dwell; cost, 8,090; 0, C C Whitney; 
a, O M Barber. 

Main st and rst av S E, alterations; cost, 
$10,000; eo, Minneapolis Ind Expos; a, C F 
Struck. 

9 E 17th, br plock of flats; cost, $26,000; 
John B Long; a, L Jepron. 

Lake Cemetery, brchapet and vault; cost, 
20,000; o, Lakewood Cemetery Asso; a, C 
C Yost. 

2401 S Irving av, br and s dwell; cost, 
$16,000; 0, aand b, J S O’Donnell. 


NASHVILLE, TENN.—Market, §-story br 
bldg; cost, $20,000; 0, Craighead; a, 
Desmukes; Lb, Ed Laurent. 

Church, 2-story store and office bidg; 
cost, $25,000; o, Dr Noel; a, Lhompson & 
Gibel; b, S H Bowen. 

Market st, 6-story s bldg; cost, $24,000; 
o, Craighead; a, same as above. 

Sumner st, 5 s bldgs; cost, $10,000; 0, 
Jesse French; a, Jno Lewis. 

Broad and McSemne, church; cost, $40,- 
000; o, Christ Church. 

Cherry st, 6—story restaurant and hotel; 
cost. $25,000; o, M M Gardner; a, H C 
Thompson. 
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NEWCASTLE, WYO.—Conover & Porter, 
of Madison, Wis,, have prepared plans for 
a brick school house at this place, to cost 
$10,000. 


PALESTINE, TEX.—R C Church, gothic; 
cost, $25,000; 0, Rev J Thion, pastor; a, 
N J Clayton & Co; b, not let yet. 


PHOENIXVILLE, PA.—A $15,000 res will 
be erected here by Ernest Knapp. 


POTTSTOWN, PA.—Hill School bldg; cost 
about $30,000. 


PROVIDENCE, R. I.—Taylor and Com- 
stock av, 2 fr ten dwells: o, Mrs Herbert 
West; a, Gould & Angell; b, Kobert Pat- 
erson. 


Westminster st, alterations and additions 
to Merchants’ National Bank; a, Gould & 
Angell; b, Cutting & Bishop. 

Stimson av, fr dwell; 0, Mary Jackson. 


Melrose st, fr and br dwell; 0, Fred E 
Field. 


Lexington av, fr dwell; 0, Louise M 
Hopkins; a, Gould & Angell. 


SEDALIA, MO.—L C and W M Buckley, 
architects, of St. Louis, will make plans for 
a $40,000 business block. 


SIOUX CITY, IOWA.—N w cor Pierce st, 
fr dwell; cost, $8,000; 0, E E Selsmer; a, 
J P Martin; b, not let. 

2d and 3d sts, Union station; cost, $250.- 
000; 0, railroads; a, sketches made not de- 
cided. 


SPRINGFIELD, ILL.—Charles F Mays 
architect, St Louis, Mo, has completed 
plans for a theological college for the Ger- 
man Lutherans, to cost $30,000, and be 
heated by steam. 


ST. LOUIS, MO.—Page and Prairie avs, br 
dwell; cost, $8,500; 0, Mrs E Jones; b, ] H 
Keefe. 


Cates and Clara aves, br dwell: 
$8,000; o and b, T C Higgins. 

Lindell and Taylor aves, br dwell: cost, 
$12,000; o, Mrs R Jacoby; b, Goesse & 
Remmers. 

N w cor Grand and Finney aves, br dwell; 
cost. $10,000; o, E Pugnet; bN Pelligreen. 

15th and Gratiot sts, br machine house; 
cost, $7,500; 0, Laclede Gas Co; b, FC 
Bonsack & Co. 


Grand and Cook aves, br dwell; cost, 
$8,000; o, Dr. Hall; b, N Pelligreen. 


N e cor Washington and Jefferson aves, 
br store and dwell; cost, $90,000; 0, Ills 
Dairy Co; b, G W Pipe. 

28th and Locust sts, br dwell; cost, $35.- 
000; o, GM Maverick; a, Peabody & 
Stearns. 


Francis st and Clifton Place, br dwell; 
cost, $7,000; W D Grant; b E B Scott. 


McB Elfatrick & Sons, architects, have 
prepared plans for a new theatre for M 
Kaufmann. 


ST. PAUL, MINN.—The Board of Educa- 
tion tuok out a permit for the construction 
of a 2-story school house on Jenks st, bet 
Edgerton st and Payne av (Arlington Flills 
District), to cost $30,000. 


E 4th st, or Minnesota st, 4-Story br of- 
fice bldg; cost, $30,000; 0, H Broadbent. 


Fairmont st, nr Dale st, 3-story stone 
and br dwell, cost, $12,000; o, F B Kel- 


logg. 


TERRE HAUTE, IND.—S. Hannaford’s 
Sons, of Cincinnati, O., have the plans un- 
der way for a passenger station at this 
place, for the Vandalia Railroad, to cost 
$100,000. A freight depot and the passen- 
ger train sheds are estimated to cost $150,- 
000 additional. Pressed brick and brown 
stone will be the material used. 


WILMERDING, PA.—A $20,000 depot 
will be erected here by the Pennsylvania 
Railroad Co. 


BUILDING.—There is nothing over $7,000 
in value to report at the following places: 
Charleston, S. C.; Clinton, Iowa; Geneva, 
N. Y.; Harrisburg, Pa.; Galveston, Tex.; 
Worcester, Mass.; San Antonio, Tex.; Den- 
ison, ‘lex.; Pottsville, Pa.: Springfield, 
Mass.; Montclair, N. J.; Dayton, O.; Brain- 
tree, Mass.; Ogdensburg, N. Y.; Baltimore, 
Md.; Findlay, O.; Topeka, Kan.; Madison, 
Wis. 
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MENTS. 


THE letter which was published in THe En- 
GINEERING AND BUILDING RECorD of last week 
regarding the defective trusses in Herrmann’s 
Theatre now being erected in Brooklyn, elicited 
very general comment from the daily papers of 
that city and those of New York, and the public 
attention thus drawn to the matter has caused 
the owner to suspend work on the building until 
the defects are remedied or some more satisfac- 
tory method of construction devised. Mean- 
time we have received another letter from the 
Same source, showing the danger to be even 
greater than at first suspected, which has been 
more than corroborated by an_ investigation 
made by our representative, and, in the opinion 
of Building Commissioner Platt, the defective 
trusses will probably be removed. 

This might be the end of the matter, and a 
very satisfactory one as far as this particular 
building is concerned, or as we are concerned 
with it through our correspondent's letter, but 
the facts brought out in the course of this dis- 
cussion and investigation, coupled with a letter 
published in this issue from another Brooklyn 
correspondent, also a well-known civil engineer, 
who has been in charge of important work in New 
York and Brooklyn, indicate that there is some- 
thing seriously wrong in the Brooklyn Depart- 
ment of Buildings. 

The duties of such a department are twofold ; 
first, to see that no building is undertaken until 
satisfactory plans for it have been approved ; 
second, to see that the building is erected in 
accordance with those plans and the regula- 
tions of the department. The first requires the 
careful examination of the plans by some one 
thoroughly conversant with the mathematics of 
stresses and strength of building materials and 
also with the requirements of good modern con- 
struction. Either there is no such person in the 
Brooklyn Department or he has greatly neglected 
his duty in regard to the plans of the building 
in question. What other explanation can there 
be of the statement by the Commissioner, that 
the floors were figured for a load of 120 pounds 
per square foot, when a yery simple calcula- 
tion shows that that load would probably be 
sufficient to break the tie rod of at least one of 
the supporting trusses even if no weight were 
transmitted to it from the floor above by the 
intervening partition? ‘lhe inadequacy of the 
cast-iron columns supporting the steel beams is 
another jllustration of the same thing, and the 
slipshod way in which they have been set up 
indicates gross neglect in the inspection of the 
work after the plans had been approved. Even 
the plain provisions of the Brooklyn Building 
Law regarding cap and bond stones in the walls 
under such pillars have been entirely disre. 
garded, and instead of a cut stone 8 inches 
thick and 24 inches long, as required, there is a 
bit of blue-stone about 4 inches thick and 20 
inches long, on one end of which the pillar sets, 
while the bond stones are entirely omitted. 

It seems as if the most probable cause of 
these shortcomiags on the part of the Building 
Department is the inadequacy of the appropria- 
tion for its work. This for the current year is 
$39,000, out of which must be paid $3,000 to 
the Commissioner, and $1,500 to each of 17 
or 18 inspectors, besides a deputy commissioner 
and clerks. This force has to keep track of 
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some 5.000 buildings per year, aggregating in 
value $25,000,000 or $30,000,000; which, allow- 
ing them to average four months in construc- 
tion, would mean that about 1,700 buildings 
are constantly in course of erection, giving 
each inspector about 100 buildings to look 
after, even supposing operations to be con- 
ducted uniformly throughout the year. 

It is obviously out of the question for any one 
man to properly keep track of 100 buildings at 
once, and this may, in a measure, account for 
such oversights as have been mentioned, while 
It, of course, does not justify them. Another 
reason is the increasing number of heavy build- 
ings that are being erected in the city. Until 
recently Brooklyn was largely a city of resi- 
dences, and, except for an occasional church or 
warehouse, almost all her new buildings were 
dwelling houses. In recent years, however, this 
has been very much changed, and a class of 
buildings is being erected there for stores, of- 
fices, public assemblies, ete., that will compare 
favorably for size and finish with those in most of 
our large cities. It is natural that the Building 
Department should follow, rather thaa lead, in 
suck. a change, and that the methods of compu- 
tation and inspection which answered well 
enough for the regular three-story brown-stone, 
or even the Clinton Avenue mansion, or an oc- 
casional church, should be found sadly jnade- 
quate fdr the structures with which it now has 
to deal. 

Jf the millions which are yearly spent in mak- 
ing Brooklyn a bigger and better city to live 
and do business in are to be wisely and safely 
expended, it seems very obvious that the methods 
of her Building Department should be thor- 
oughly and speedily revised, and enough money 
appropriated to enable the Commissioner to 
secure the services of a sufficient number of 
competent men to make sure that all buildings 
hereafter erected are properly designed and 
carefully constructed. 


EXHAUST STEAM HEATING. 


IT is not so very long ago that the idea of 
using exhaust steam for heating was first sug- 
gested, The economy of utilizing what, with a 
large number of non-condensing engines, was 
really a waste material seemed so obvious that 
the matter was entered into with a good deal of 
enthusiasm, and many owners of power plants 
congratulated themselves on having placed 
within their reach a means of getting something 
for nothing. Live steam was in many instances 
wholly abandoned as a heating agent ; in others 
it was retained merely as an auxiliary. There 
was, to use a popular trade term, a boom in 
exhaust steam heating. 

Before long, however, there were, in many 
quarters, misgivings as to whether exhaust steam 
was really so ee an article as it had 
been supposed to be. Strange to say the new 
heating agent did seem to cost something,—a 
good deal in some cases,—more, in fact, than 
live steam. At least such were the indications 
of the coal bills To those of an investigating 
turn of mind there was little mystery about the 
matter. It was soon found that exhaust steam 
had been applied under conditions which were 
fatal to economy. The old pipe systems which 
had worked very well with liye steam, but which 
were more or less inadequate for the require- 
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ments of exhaust heating, had, in many places, 
been retained, with the result that high back 
pressures were created in the engines, and heat 
in the buildings was obtained at an expense of 
power which considerably overbalanced the cal- 
culated savings. In other cases, again, where 
the amount of steam required for heating was 
very small compared with the amount exhausted 
by the engine it would have proved much more 
economical to fit the latter with a condenser and 
to use live steam for heating. 

Taken altogether there was abundant evidence 
to show that the theory of heating by exhaust 
steam was but imperfectly understood by many 
who attempted to apply it. Disappointment 
and discouragement were, therefore, natural 
results. Experience and good judgment have 
since led to a better appreciation of the require- 
ments of successful exhaust steam heating, and 
under competent advice the system now rarely 
fails to give satisfaction. A good illustration of 
what may be accomplished by it is furnished by 
a correspondent, whose letter we publish in 
another column. The figures there given speak 
for themselves and tend to confirm the early 
impression that exhaust steam, under certain 
conditions, costs practically nothing. There are, 
however, as we have attempted to show, limita- 
tions which cannot be overstepped without giving 
the benefits of the system a wholly imaginary 
character. 


WAS IT PREMATURE? 


REFERRING to a letter received from Professor Herr- 
mann regarding the criticisms on his new theater build- 
ing, the Brooklyn Standard-Union takes credit to itself 
for having previously ‘‘ published a report of an interview 
between his architect and Building Commissioner Platt, 
completely setting forth the fact that the new theater 
building was prematurely criticised by ‘Civil Engineer ’ 
in THE ENGINEERING AND BUILDING RECORD, and that, 
when the work is completed as contemplated, it wi!l be one 
of the safest of structures.” 

In view of what was found by our representative in his 
investigation of the theatre building, which is detailed 
on another page, it would seem that the criticism was 
anything but premature, and that Professor Herrmann and 
the public, for whose entertainment he is building, have 
abundant reason to be grateful to our correspondent for 
his timely warning. 

Would the Standard- Union have had our correspondent 
wait until the structural parts of the building were con- 
cealed by the ornamental ones, or until competent author- 
ity could point out what made the building fall down 
rather than seasonably indicate what would make it stand 
up? It is easy to be wise after the event, but it takes a 
wise map to show where danger lies in time to avoid it, 
and that is the part most men prefer to play when possible. 

There .is no reason to doubt that Professor Herrmann 
intended to erect a safe and suitable building ; but, in 
view of recent developments, it seems to be very doubtful 
whether his expectations would have been realized had 
not a man trained to critically observe such matters 
chanced to note the structural defects of the new building 
and taken the trouble to call public attention to a matter 
of public concern. It would be well if this were done 
oftener. ) 


. THAT DANGEROUS TRUSS WILL COME OUT. 


AS WE go to press we learn that Professor Herrmann 
has ordered the removal from his new Brooklyn theatre 
building of the floor truss, to whose faulty design attention 
was called by ‘* Civil Engineer” in our last issue. 


DISINFECTING CANDLES. 


OF late, owing to its proved germicidic power, the vapor 
of bromine has come to the front as a disinfectant. Ac- 
cording to Jadustries, the bromine is converted into 
the organic bromine compound dibromonaphthalene, an 
almost inodorous substance, and this is dissolved in any 
desired quantity in the fat or wax, before it is run into the 
molds. The result is a candle or night light which ia 
shape and appearance resembles an ordinary candle or 
night light, but differs from it in this respect, that when 
burnt it produces free bromine vapor, at the same time 
emitting the usual amount of light. The night lights are 
put up in hygienic iodine night lights and candles which, on 
buroinog, liberate iodine vapor in any required quantity, in 
the same manner as the bromine night lights liberate bro- 
mine, and are made in a similar way. 


FLOATING THE OHIO CONNECTING RAIL- 
WAY CHANNEL SPAN. 


THE Ohio Connecting Railway, about 13,000 feet long, 
is essentially a belt road built chiefly as a transfer between 
north and northwestern and south and southwestern rail- 
roads at Pittsburg, and includes a bridge 4,558 feet long 
across the upper part of Brunot’s Island and the Ohio 
River, a little below Pittsburg, Pa. 

The channel span of this bridge is a steel single track 
through single intersection span with intermediate sub- 
panels and members. The trusses are 25 feet apart and 
have a maximum depth of 65 feet. They are 523 feet 
long and have curved top chords. 
about 80 feet high and between them an enormous river 
traffic of steamboats, barges and rafts constaatly passes. 
To avoid obstructing this traffic, as well as to be some-: 
what less exposed to danger from flood, it was decided 
not to build any false work, trestles or piling whatever 
between the piers, but instead to assemble the span at the 
required level, with its axis perpendicular to the final 
position and far enough removed to be clear of the main 
waterway, then to float it to its required position and 
secure it to the abutment seats. 

In the shallow water along the shore of the island piles 
were driven on which to erect the false work and span. 
The piles were driven in an area of about 100x600 feet, 
the short side of the rectangle about parallel to the line 
of the bridge and 300 feet below it at the upper end. 
The piles were arranged in rows corresponding to the 
panel of the bridge. Each row was cut off and capped 
about 1334 feet above normal water level, and several 
lines of 20-inch steel I beams were laid across the caps. 
These formed stringers on which timber trestle bents, 54 
teet high and go feet wide at the bottom, and 30 feet at 
the top, were erected and secured by wooden bracing and 
special adjustable iron tie rods. 

On this false work the iron and steel bridge members 
were hoisted, assembled and connected in the usual man- 
ner from a traveling wooden erecting tower nearly 100 
feet high. This part of the work was rapidly executed in 
15 working days. Nine specially constructed barges 
were then floated into position under the 20-inch steel 
beams, and between the rows of piles. The barges were 
130'x25'x8' deep, strengthened by longitudinal and trans- 
verse bulkheads, and contained inlet valves through the 
bottom of every chamber. These valves were opened and 
the barges submerged sufficiently to pass under the steel 
beams. The valves were then closed, and on August 18 
the water was pumped out in about five hours by steam 
pumps on three adjacent tug boats, and as the barges 
rose they finally received the entirc weight of the bridge 
span and supporting false work and floated it clear above 
the piles. 

The false work was securely connected and braced to 
the barges, which were connected together by longitudinal 
timbers and temporarily bolted with iron plates to the 
piles. Decked barges were secured to the others and to 
the false work at the ends, and carried four multiple 
spooled hoisting engines, besides which two others were 
set up on shore, all of them being supplied with about 
60,000 feet of lines. The span was secured against over- 
turning by heavy steel guy ropes from each end of each 
barge, and on the morning of August 19 guy ropes were 
attached to the floating mass, the barges disconnected 
from the piles and the hoisting engines, winding upon 
tackles made fast to the shore, slowly drew the barges 
clear of the piles. Stringers across the rear of the barges 
and extra braces were then placed where the piles had 
previously interfered and the barges and their burden 
again drawn forward, swung through an angle of 
about go degrees and drawn up stream between the bridge 
piers which had about 25 feet clearance from the end 
barges. The movement was very slow, occupying sev- 
eral hours, and was always in very short stages, preceded 
by careful adjustment of the guy lines. The bridge was 
thus brought approximately to position 21 inches above 
the required level. Guide bolts were passed through the 
shoes and inserted in holes prepared in the masonry, and 
the valves in the barges being opened the false work 
gradually sunk until it deposited the span safely on its 
seats and left it there free and clear at about 7.30 P. M. 
The total weight moved by the barges was about 1,800 
tons, 915 of which was the weight of the permanent span. 

The bridge site is near the head of a ‘‘ riffle,” and the 
normal current is very swift there, but was, at the time of 
bridge launching, reduced to an estimated velocity of three 


The masonry piers are. 


miles an hour by closing the wickets of the United States 
Government dam across the river at Davis Island, a few 
miles below. The conditions were mainly favorable to 
the movement of the bridge, but rainy weather inconven- 
ienced the thousands of spectators, and several times 
drove the workmen off and interrupted the operations. 
Once there was a gust of wind sufficient to accelerate the 
motion of the barges and strain their guys. 

The false work will be removed and used to erect, in its 
required position, another span of the same bridge. Large 
Spans over the Hawkesbury River, Australia, the St. 
Lawrence River, the Missouri River, and perhaps else- 
where, have been erected in a somewhat similar manner 
by the use of floating false work, but so far as we remem- 
ber none of them were as long as this span, nor was the 
false work for them built on piles and afterwards trans- 
ferred to barges, but was originally constructed on them. 
The Keystone Bridge Company, of Pittsburg, are the con- 
tractors for the building and erection of the bridge. C. L. 
Strobel is the Chief Engineer of the Keystone Bridge 
Company, Max J. Becker, Chief Engineer of the Ohio 
Connecting Railway Company, and George R. Buchan is 
Superintendent of Outside Construction for the Keystone 
Bridge Company. 

We hope soon to publish detailed descriptions and il- 
lustrations, that are now being prepared, of the super- 
structure of this bridge and the false work, traveler, 
barges and general erection plant. 


MAKERS OF STEAM ROAD ROLLERS. 


IN reply to an inquiry from Willard Beaban, Engineer 
of Maintenance, City Hall, St. Louis, Mo., for the names 
of makers of steam road rollers in the United States, we 
give the following: The foundry and machine department 
of the Harrisburg Car Manufacturing Company, Harris- 
burg, Pa., and W. C. Oastler, 43 Exchange Place, New 
York, who handles the English roller made by Aveling & 
Porter. Among makers of other road rollers are The 
American Road Machine Company, Kennett Square, Pa., 
and the F.C. Austin Manufacturing Company, of Chi- 
cago, Ill. , 


Ex-GOVERNOR GILPIN, of Colorado, is said to be now 
developing the railway project for the construction of a 
line through America and across Behring Straits into 
Siberia, thence through Asia and Europe to the eastern 
shore of the Atlantic. 


PERSONAL. 


WILLIAM S. BAcoT is the engineer of roads at Staple- 
ton, S. I. 


li. D. LuDpEN has been appointed City Engineer of 
Detroit for a term of four years from rst July ult. 


Davis & HULBERT, Fuller’s Wedge Building, Sche- 
nectady, N, Y., have upened an architect’s office, and 
would be pleased to receive catalogues and office samples 
from manufacturers of builders’ supplies. 


Cor. JEDEDIAH H. BAXTER, Chief Medical Purveyor 
of the army, has teen nominated by President Harrison 
to be Surgeon-General, with the rank of Brigadier-Gen- 
eral. He succeeds General John Moore, who has been 
piaced on the retired list, having reached the age of 64 
years. 


Mr. J. J. R. Croes, Chief Engineer of the Suburban 
Rapid Transit Company, of New York City, returned cn 
the *‘ Alaska” on August 3 from a tour of 12,000 miles, 
including the sea voyages, and extending from Edinburgh 
on the north to Tunis and Malta on the south, and from 
London, Paris and Algiers on the west to Syracuse, 
Vienna and Berlin on the east. Immediately on his 
arrival in New York he received orders to extend the 
Suburban Rapid Transit Road a mile, and work has 
already been begun on the foundations by Allston, Gerry 
& Co., and on the plate girder superstructure by the 
Wallis Iron Works. 
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ENGINEERING SOCIETIES. 


THE Civil Engineers’ Club, of Cleveland, O., held a 
meeting on August 12, 1890, with President Searles in 
the chair. Sixteen members and two visitors were pres- 
ent. The minutes of the last meeting were read and ap- 
proved. A communication from the Western Society of 
Engineers was received, requesting the Club to appoint a 
committee to meet in Chicago, on Tuesday, October 14, 
1890, to aid in formulating a plan for holding an Interna- 
tional Congress of Engineers at Chicago, in connection 
with the World’s Fair, and the President was instructed 
to appoint a committee of three for this purpose. 

The appiication for membership of George C. Lucas 
was received. 

The President announced that the ‘‘ lechnischer 
Verein” would hold a convention in Cleveland before the 
next regular meeting of the Club. The h.xecutive Board 
was authorized to take the necessary action to extend the 
courtesies of the Club to the visiting scientists. 

The paper of the evening was by Jas. Ritchie on ‘‘Some 
Recent Constructions in Railway Bridges,” but in his ab- 
sence it was read by Walter P. Rice, It was followed by 


a discussion on tbe use of iron and steel in construction, 
of kinds of steel to be used, relative length of plate gir- 
ders and latticed bridges, and the relative merits of the 
pin-connected and riveted bridges. 


A CIRCULAR just issued by the American Society of 
Mechanical Engineers announces that the library fund 
accumulated for the purchase of books now amounts to 
upwards of $2,000. The Council have authorized the 
expenditure of this fund in part for such books as the pro- 
fession of mechanical engineering calls for most loudly 
and often. The help of members is requested in deciding 
upon this list and the library committee invite suggestions 
so as to be assured that in preparing their catalogue they 
are acting under the advice of many who are best quali- 
fied for this duty. 


THE twelfth semi-annual convention of the National 
Electric Light Association was held this week at Cape 
May, N. J. 


A CoMPANY is being organized at Atlanta, Ga., for the 
purpose of manufacturing an improved paving brick, to- 
gether with ornamental and first grade building brick. 
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LETTER FROM ENGLAND. 
(Regular Correspondence.) 
Lonpon, August 8, 1890. 

A VERY interesting judgment was delivered in the 
House of Lords a few days since in the case of the Insti- 
tution of Civil Engineers vs, the Commissioners of the 
Inland Revenue. ‘The Commissioners some years since 
had sought to assess the Institution on an annual value of 
41,619 ($7,771.20), to which the Institution, through their 
Secretary, Mr. James Forrest, replied, claiming excep- 
tion, aclaim they have maintained from year to year. 
The Commissioners went to the Divisional Court and ob. 
tained a judgment, the judge holding that the Institution 
was not exempt. From the Divisional Court Mr. Forrest 
went to the Court of Appeals, where Lord Justice Lopez 
reversed the decision, giving judgment in favor of the In- 
stitution. The Commissioners next took the matter to 
the House of Lords, where the case was heard by the 
Lord Chancellor and the Law Lords Watson and Mac- 
naghten. In giving judgment last week the Lord Chan- 


cellor held that the Institution was not exempt, on the 
ground that a large proportion of its work was not pure 
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RESIDENCE OF E. A. P. NEWCOMB, ARCHITECT, BOSTON, MASS. 


science, but science as applied to engineering art. He 
held, further, that the Institution was a society founded 
for the advantage and in the iaterests of civil engineers, 
affording valuable and important means for their training 
and instruction, to the interest and advantage of the mem- 
bers of the Institution. The other two judges gave their 
judgment on the other side. Lord Watson held that the 
mere fact of membership being confined to those who were 
actively engaged and who have attained a degree of emi- 
nence in the profession did not militate against the objects 
of the Institution; he did not doubt that membership was 
accompanied by a certain amount of prestige, a prestige 
of some service to the individual in his professional ca- 
reer, but at the same time he held that there is a science 
of civil engineering, that its development is of the ut- 
most consequence to our national interest, and that the 
Institution of Civil Engineers was founded and is main- 
tained in the interests of that national weal. 

Lord Macnaghten, in the course of his judgment, put 
the question at issue as follows: ‘‘ Is the property of the 
Institution of Civil Engineers legally appropriated aud 
applied for the promotion of the science of civil engineer- 
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ing, oris it legally appropriated and applied for the benefit 
of civil engineers in order to enable them to practice their 
profession to greater advantage ?”” 

He did not doubt that the Institution had raised the 
standard of the profession, a fact which doubtless was ad- 
vantageous to the civil engineer, but he held that that re- 
sult was merely incidental to the purpose and object of 
the Society; he held with the Master of the Rolls that the 
Society does something higher than the mere education of 
students for the profession of civil engineering. ‘The 
judgment being for the Institution by the balance of two 
votes to one it is, therefore, declared to be exempt from 
the assessment. 

The Institution of Mechanical Engineers has held its 
meeting this year at Sheffield, and it is a notable fact that 
several larger works were closed to the Institution as a 
body, although open by special individual invitation. It 
is openly stated, without contradiction, that the origin of 
this unusual step was that a large number of foreigners, 
Americans, Germans and others were with the members, 
and that Sheffield, being strongly protectionist in its feel- 
ing, declined to exhibit to the world its special features of 


manufacture. Sheffield in the present as represented by 
the firms in question is not to be congratulated on the 
narrowness and smallness of its views. 


In celebrating the completion of the harbor im- 
provements at Ciotat, the manager, M. Robert, recently 
gave a remarkable dinner to the press and the engineer 
corps. The caisson was decorated and brilliantly illu- 
minated, and the banquet in the working chamber, at the 
bottom of the harbor, 26 feet below the surface of the 
sea. ‘The banquet was followed by a concert, and the 
guests remained for several hours without any other in- 
convenience than the slight buzzing in their ears caused 
by the atmospheric pressure. 


THE latest to canal projects in France are attracting 
much attention. One of the proposed canals is to run 
from Narbonne to Bordeaux, connecting the Mediterranean 
Sea and the Atlantic Ocean, and the other is to connect 
Paris and Rouen, and is thus to put Paris in direct com- 
munication with the sea. It is reported that the necessary 
capital has already been raised, 
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NEW OFFICES OF SAMUEL HANNAFORD & 
SONS, ARCHITECTS, CINCINNATI. 


IN connection with what we have published within the 
past year oh architects’ offices,* the accompanying plan, 
showing the atrangement of the newly fitted office of 
Samuel Hannaford & Sons, architects, cf Cincinnati, O., 
will prove interesting. For the sketch and particulars we 
are indebted to Mr. Louis G. Dittor. 

The office occupies the top stoty of Hulbert Block, cor- 
net Sixth and Vine Streets. The entrance to the elevator 
is by a corridor leading directly through the center of the 
building from the main entrance on Vine Street. 

In the draughting room a dozen men can work con- 
veniently, and in case of necessity more than twicé that 
ntimbert can be handied without becoming uncomfortably 
crowded. One of the features is the convenience of the 
Stalls, which ate constructed of narrow partitions about 
6 feet 6 inches high, with a projecting Jedge on each side 
of about 6 inches, and high enough to admit of placing 
ordinary drawing boards under them. In the angle of 
peftition and wall is built a neat closet arrangement— 
locker atid drawers above, with closet below. The tables 
are made to raise or lower to any required height, and to 
tilt from a horizontal to a vertical position. 


but on inspection day the contractor will be given his 
opportunity. 

According to Mr. H. W. Perce, whois the manager of 
the institute, the institute has only been under its present 
management since last May. Previous tq that time it had 
been merely a private enterprise, and, although successful 
and useful, its scope was comparatively limited. As con- 
ducted now it is an educational institution, and its aim is 
to advance the building arts. Its income, small or great, 
will always be used to extend its sphere of usefulness. 


THE OCMULGEE, GA., CANAL. 


IN the report recently submitted tothe Macon, Ga., 
Canal and Manufacturing Company, on the project of 
bringing water to Macon from the Ocmulgee River 
through a 10-mile canal, Col. B. S. Church recommends 
a canal §0 feet wide on the top or water lite, 30 feet in 
width on the bottom, with a depth of to feet of water dur- 
ing maximum flow, and a grade 0.528 of & foot per mile. 

The above dimensions, according to Colonel Church, 
will convey 1,288 cubic feet per second to the vicinity of 
the city, which is nearly the minimum supply of the Oc- 
mulgee River. It gives what will be required for all pur- 
poses for many years to come. In the future, when more 
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VILLAGE WATER SUPPLY. 


THE village of Earls Barton, England, has recently 
been supplied with water by a scheme of which a few par- 
ticulars may prove intefesting. 

According to accounts given in several English papers, 
the population is only 2,500, and the inhabitants did not 
wish to carry out works involving a large capital outlay 
or annual maintenance, Fout wells have been sunk 
through porous strata, situate on rising grotitd above the 
village, and good water was foutd on the surface of a 
thick clay strata at a depth of 2ofeet. Neither of these 
wells would yield sufficient in itself to supply the village, 
but an ample supply can be obtained by connecting the 
four wells together with a collecting pipe laid just below 
the surface of the clay. The length of the g-inch earth- 
enware socketed collecting pipe will be 300 yards, and it 
will have open joints at the top of the pipe to admit 
water. A 4:+inch iron surface main will be connected to 
the end of the collecting pipe, and will convey the water 
to the distributing pipes in the village. The collecting 
pipe is sufficiently high in level to enable the greater part 
of the village to be supplied by gravitation. The part of 
the village which is too high to be supplied by gravitation 
has already a good supply from surface wells, but the 
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THE AMERICAN INSTITUTE OF BUILDING 
ARTS. 


AUGUST 11 was ‘‘ Inspection Day” at the American 
Institute of Building Arts, at Chicago. The latter, ac 
cording to the Chicago Jnter-Ocean, is conducted by the 
Ullinois Chapter of the American Institute of Architects. 
In tts present form itis quite a new institution, although 
it was established several years ago. To understand the 
true meaning of inspection day it is necessary to compre- 
hend the objects of the institute as now conducted. It 
contains an exhibit of building materials in their manifold 
forms. It furnishes architects, owners, and those other- 
wise interested in building with information on al] sub- 
jeets conn.cted with architectural construction. It is a 
meeting place for the chapter of architects, and has other 
functions as well, Inspection day has been established 
as a bi-monthly occasion for the meeting of architects 
abd building contractors, manufacturing ayents, and 
others on a common ground. It is the intention of the 
management to give all who are interested in building 
tnaterials a chance to meet the architects of the city with- 
out the trecessity of visiting the various offices. The 
average architect is too busy a man to spare time during 
hts office hours to talk with those who may desire to 
present new ideas or materials to him for consideration. 


* See pages 83, 165, 181, 195, Vol. XXI., and page 5, Vol, XXII. 
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is desired, the canal may be enlarged by a floating dredge, 
or, still better, a supplementary canal can be constructed 
on the other side of the river, giving two independent 
sources of supply, which is an advantage. 

Then only a part of the supply would be shut off when 
repairs are needed. 

This canal, 50 feet wide, delivering 1,288 cubic feet, 
and having effective head or fall of 48 feet back into the 
river at its lower end, will create 7,000 theoretical horse- 
power almost within the city limits, which equals 6,000 
actual horse-power outside of the water needed for the city 
supply. This converted into electrical energy will pro- 
duce §,0co salable electrical horse-power. 

Such command of power and water can hardly fail to 
attract manufacturing interests of many kinds to Macon, 
and give the city an unwonted impetus to growth and in- 
crease in the value of real estate. 

. The cost of the canal, distributing system, and power 
installation is estimated at $548,000. 
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THE formal opening of the Boynton Bicycle Railway, 
between Boynton Junction and Brighton Beach, Coney 
Island, took place last week. The cars and engines are 
constructed on the bicycle principle, and run over a 
single rail of the old road from Gravesend to Coney 
Island. 


scheme is arranged so that a small pump can be put down 
at any time to raise the water into a tank, which would 
increase the pressure sufficiently to supoly this part also. 
The cost of the gravitation scheme to supply those parts 
of the village now in need of water would only be $5,500, 
and the annual expense would be practically nothing. If 
a pump and water tank is added to supply the high part 
of the village, the extra cost would be $2,000. 


THE ROCHESTER, N. Y., WATER-WORKS. 


IT is reported that a proposition to have a private com- 
pany furnish water to the city of Rochester, N. Y., is en- 
det consideration. The proposition, as stated in @ local 
paper, is to purchase the present water-wotks from the 
city at a price which will teimburtse it for all expenditares 
for the rights at Hemlock Lake and the conduit liae to 
Mt. Hope Reservoir, and then to contract to deliver at 
Mt. Hope Reservoir any amount of water the city may 
need up to [5,000,000 gallons per day, at 3 cents per 
1,000 gallows. 


THE New York Street Cleaning Department now has a 
fire engine to help it keep the streets clean. It has ob- 
tained from the Fire Department an Amoskeag engine, a 
two-wheel tender and other apparatus, to be used in flush- 
ing the streets with watet, especially those on the east and 
west sides. 


1890 


THE KINGSTON-ON-THAMES SEWAGE 
WORKS. 


THE discharge of the sewage of Kingston, a town near 
London, in a crude state into the Thames involved such 
a serious nuisance to the population lower down the river, 
that the authoriites have been obliged to construct dis- 
posal works. The following account is prepared from 
notes furnished by our London correspondent, with addi- 
tions from accounts of the same work in the Engineer 
and Engineering. 

The Kingston sewage works have been erected by the 
Corporation of that borough, at a cost of about £23,000. 
A lease is granted to the Native Guano Company, who 
treats the sewage by the A B C process, and receives a 
subsidy equal to a rate of 3d. in the pound, retaining for 
its own benefit the ‘‘native guano” obtained from the 
sewage. This manurial product is stated to receive a 
ready sale at £3 10s. per ton. The works at Kingston 
are designed not only for the treatment of the Kingston 
sewage, but likewise that of Surbiton and Hampton Wick. 
The sewage of the last named locality is not yet under 
treatment, but will shortly be made available by being 
transferred to the works through one of Shone’s ejectors, 
which will send the sewage over the railway bridge. 
Kingston has a population of 26,000, Surbiton 12,000, 
and Hampton Wick 2,500. The works have been designed 
for treating the sewage of 35,000 people, but could be 
enlarged, at a very moderate cost, so as to answer for 
50,000. ‘Ihe works were designed by Major Macaulay, 
Borough Surveyor of Kingston, in conjunction with C. 
E. Robinson, M. Inst. C. E., the Consulting Engineer 
to the Native Guano Company. 
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The works, which were opened June 29, 1889, occupy 
a plot of land about 800 feet long by 250 feet broad, on 
which there has been erected a comparatively small build- 
ing two stories high, which differs but little in appearance 
from an ordinary dwelling house, and in this building are 
placed the engines, boilers, pumps, mixers, filter presses, 
and drying cylinders required for conducting the process. 

The engines were constructed by Willans & Robinson, 
of Thames Ditton, and are of the central valve triple- 
expansion type, running at speeds ranging from 350 to 
550 revolutions per minute. In al] there are eight 
engines, namely, two of 40 indicated horse-power, used 
alternately for driving the pug mills, revolving cylinders, 
etc., and six 15 horse-power pumping engines, driving 
centrifugal pumps of the Invincible type constructed by 
J. & H. Gwynne, of Hammersmith. Three of these 
pumps dealing with the Kingston sewage have 10-inch 
suction and delivery pipes, and are each capable of raising 
at least 100,000 gallons of sewage per hour to an average 
height of to feet. The three pumps for the Surbiton dis- 
trict have 7-inch suctions, and can each raise 45,000 
gallons of sewage per hour to an average height of 13 or 
14 feet. 

Two mortar mills are used for grinding the chemicals, 
which are then mixed in vats and discharged into the 
pump well. A small centrifugal pump supplies water 
from the river for the boilers, mixing the chemicals, and 
other purposes. Either of the two 40 horse-power engines 
can be used for driving the mortar mills, sludge and 
water pumps, the drying cylinder and mill elevators. 

It was originally intended to deal with the Kingston 
sewage only, and touse horizontal engines cf the ordinary 
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type for performing the pumping and driving the mixing 
and other machinery. With this arrangement an engine 
house, 50x4o feet, would have been required; with the 
eight high-speed engines above mentioned, driving a plant 
of nearly double the capacity of that required for Kings- 
ton alone, the engine room measures only 25x14 % feet, 
and sufficient space is left forthe erection of an additional 
engine, should it ever become necessary to do so. Steam 
for the engines is supplied by three boilers of the locomo- 
tive type, one of 80 and two of 60 horse-power each, also 
constructed by Willans & Robinson. The largest of 
these is 12 feet 6 inches long by 4 feet in diameter, the 
other two being each 11 feet 6 inches long by 3 feet 6 
inches in diameter; all three have been designed for a 
working pressure of 159 pounds per square inch, and are 
placed in a boiler house measuring 24 feet g inches by 23 
feet g inches. One advantage of this type of boiler, in 
the present instance, has been that as no tall chimney 
stack is required, it has been possible to give all the 
chimneys the same shape and appearance as those of an 
ordinary dwelling house. 

The land was the property of the corporation. ‘The 
cost of the buildings and works amounted to a rate of 
three halfpence in the pound. 

The contract for the whole of the works was let to W, 
Cuncliffe, of Dorking, the sub-contractors being Willans 
& Robinson for the engines, boilers and pumps, and Hol- 
royd, Horsfield & Wilson, of Leeds, for the filter presses 
and drying cylinders. 

Kingston is situated below the intakes of the London 
water companies, and is removed from tidal influence by 
the intervention of Teddington Lock. ‘The sewage on 
reaching the works passes through a screening chamber, 
which intercepts coarse matter likely to choke or injure 
the pumps. Thence it proceeds through a culvert toa 
pump well 25 feet deep and 14 feet in diameter, under the 
main building, where it receives the B. C., or deodorizing 
and purifying mixture. This consists of clay and char- 
coal, mingled with a small quantity of blood. The sew- 
age thus partially treated is raised about 12 feet by cen- 
trifugal pumps, of which there are three, each driven by 
a 15 horse-power engine, and capable of lifting 1,650 gal- 
lons per minute. 

These pumps discharge into a meter chamber, where 
the sewage is measured and the quartity registered. The 
Surbiton sewage is separately received and screened, and 
is forced by centrifugal pumps through a meter into the 
Kingston pump well. For this pu'pose there are three 


pumps, each driven by an 8 horse-power engine, and 
capable of lifting 750 gallons per minute. 

The sewage of Kingston and Surbiton having been 
alike dosed with the B. C. mixture, emerges from the 
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building as one stream into an open channel. Here it re- 
ceives a solution of alum, dropping into it from a little 
serrated bridge. This acts as a precipitant, curdling the 
particles held in suspension. The sewage thus prepared 
travels onward to the settling tanks. These are eight in 
number, arranged in two sets of four each with a walk be- 
tween. The sewage is made to flow along two separate 
conduits, each flanked by four of thetanks. Each of the 
eight tanks has a capacity of 150,000 gallons, each being 
85 feet in length and 50 feet broad, with an average work- 
ing depth of 6 feet. The eight tanks are therefore capa- 
ble of holding 1,200,000 gallons, equal to 30 gallons a 
head for 40,000 people. Each tank is of twin construc- 
tion, having a baffle wall running cut about three-fourths 
of its length from its inner end. The tanks are worked 
in pairs and are interchangeable and auxiliary, flood-gates 
in the channel courses diverting the sewage into or 
from each, as desired. Flowing into the first tank as a 
black and repulsive looking liquid, though without any 
bad odor, the sewage undergoes precipitation in two 
stages. It is first passed into the first division of the 
first pair of tanks in use and runs around the baffle wall 
until the tank is ful]. Then, the heavier particles having 
in great measure settled, the effluent overflows into a head 
leading to the inner of the double row of channels. This 
effluent is then comparatively clear and free from smell; 
it is, however, directed into the second of the tanks. 
which it also fills to the overflow, when it is run into the 
outer channel and passes off perfectly bright and clear into 
the Thames. 

In its course to the outlet the channel is “* flared” out 

_with an inclined plane, so that the fluid is spread with 
very little depth over a large surface so that it may be 
oxygenated. Underground conduits connect the tanks 
with a double-action Tangye-Holman sludge pump, by 
which the sludge is periodically pumped from the settling 
tanks into a sludge well by a Tangye-Holman double-act- 
ing pump at the rate of 500 gallons per minute, and from 
this well it is drawn up into four sludge receivers or 
accumumulators by exhausting the air from them. They 
are each 4 feet 6 inches in diameter and t2 feet 6 inches 
high. When the receivers are full the valves are reversed 
and air is pumped into them at a pressure of 100 pounds 
per square inch, which forces the sludge into a set of filter 
presses, eleven in number, situated on the first floor of the 
building. The air pumps, which are used alternately for 
exhausting and forcing, are twoin number, and have been 
constructed by George Scott & Sons, of London. They 
have cylinders 6 inches in diameter by 6 inches stroke. 

The filter presses express from the sludge about 80 per 
cent. of the contained moisture, the residuum taking the 
form of hard flat cakes of a black color, free from smell, 
which are removed by hand. As soon as a sufficient 
quantity of ‘‘ press cake” has been stored it is subjected 
to a further drying process by being passed down through 
a hopper into an improved form of Borwick’s patent drying 
cylinder, consisting of a large iron cylinder revolving in 
a furnace. The dried cake is afterwards ground and re- 
turned by an endless band elevator with buckets to the 
upper floor, where it is bagged and sold as native guano. 

The meter referred to was designed by Mr. Robinson, 
and consists of an undershot water-wheel of special design, 
which is rotated by the sewage as it passes through. The 
revolutions, being recorded an a dial, indicate the amount 
of sewage passed in a given time, with an error not ex- 
ceeding, it is said, 1 per cent. The meter is § feet 6 
inches in diameter and 5 feet broad, and passes 483 gal- 
lons per revolution. The meter can also be made to work 
the machinery employed for feeding in the purifying 
chemicals, so as to supply the latter in an exact ratio to 
the amount of sewage measured. Its use was rendered 
requisite by the terms of the agreement between the Native 
Guano Company and the local authorities. 

Figures 1 and 2 are, respectively, a general plan of the 
works and a detailed plan of the engine of boiler-house. 
The course taken by the sewage is indicated by the arrows 
in Fig. 1, though it must not be supposed that all the 
sewage flows at all times in alJl the directions shown by 
the arrows in the settling tanks, which merely indicate 
alternate or alternative routes, as while some of the tanks 
are in use, others are being cleaned out. The alum is 
added to the sewage at A. 


** A SUBSCRIBER,” of Philadelphia, is requested to send 
his name and address before we can undertake to answer 
his letter. 


RECENT CONSTRUCTIONS IN RAILWAY 
BRIDGES. 


IN a paper on the above subject, read at the last meet- 
ing (August 12) of the Civil Engineers’ Club, of Cleve- 
land, O., Mr. James Ritchie pointed out that the largest 
recent bridge of note is that across the Ohio River at Ce- 
redo, W. Va., known as the Ceredo bridge. It consists 
of one channel span 518 feet, two side spans 298 feet each, 
and a series of approach spans, the total weighing up- 
wards of 3,250 tons. A large number of other bridges 
are in process of construction, including many plate 
girders, and fixed and draw spans up to 212 feet. In the 
Southwest considerabie iron bridge construction is going 
on, and in the Northwest there is an increasing number 
of iron bridges. In the Northeast, also, many bridges are 
building. The Maine Central road is replacing its wooder 
bridges with iron ones, while the New York Central is 
building several bridges of steel. 

Particular mention was made Of a plate girder span of 
the New York Central, 115 feet in length and g feet deep, 
in which the web plates are placed with the fibre vertical. 

The new swing bridge on the Lake Shore Road, across 
the Cuyhago River at Cleveland, was described as a double 
track through bridge 306 feet long with steel eye bars, 
and the balance of iron. The total weight of the super- 
structure is 328 tons, and of the turn-table, 133 tons. 
A table of actual weights of spans from 30 feet to 200 
feet was given. 

In commenting on specifications of bridges Mr. Ritchie 
regards those by Mr. George S. Morrison, for the Mem- 
phis bridge, as the most complete and systematic, and on 
account of the minuteness of their details they are not likely 
to be evaded. Nothing impossible to comply with should 
be written in specifications, but all reasonable conditions 


should te rigidly enforced. The use of steel in bridges” 


seems to be increasing, aod many roads allow Bessemer 
steel or open hearth to be used, while the New York 
Central allows the use of acid open hearth only. 

In testing full sized iron eye-bars to destruction Mr. 
Ritchie has noticed that failure takes place near one head 
or the other, indicating that the material might have been 
injured in manufacturing. He, therefore, recommends 
annealing as is done with steel bars. This might not 
produce the desired result, but a few experiments in this 
manner might be of great benefit. 


THE EFFICIENCY OF FACTORY CHIMNEYs. 


IN an article on ‘‘ The Height of Factory Chimneys,” 
published in THE ENGINEERING AND BUILDING RECORD, 
July 5, 1890, attention was directed to the prevailing 
tendency to build chimneys for boiler plants of much 
greater height than is necessary. Bearing further on this 
subject the following, taken from the Journal du Gas et 
de l’Electricit and credited to a German source, is of in- 
terest: 


‘* An old chimney, 67 feet high, with internal diameter 
of 19.6 inches to 13.8 inches, and with total passage, 
from fire to chimney top, of 98 feet, was taken down, and 
a new chimney, with an intended total draught of 95 feet, 
and a minimum internal diameter of 25.5 inches was 
planned out. When the chimney had gone up 39 feet, it 
was tried. Already there was a great improvement on 
the old chimney; again at 46 feet, still better, and at 524 
feet the draught was excellent, and there was an economy 
of from 15 to 20 per cent. in fuel. The chimney was 
therefore finished off at that height. Herr Huth thinks 
chimneys are usually made too narrow, and the mischief 
is aggravated by increasing their height, so fuel escapes 
unburned. Herr Ramdobr, of Gotha, confirms this, and 
recommends a uniform internal diameter as being more 
rational, and as protecting the brickwork from the hot 
and rapid axial stream. The cross section of the chim- 
ney should be from one-fourth to one-eighth the grate 
area, and the height, not less than 50 feet, should not 
exceed 100 to 120 feet (the diameter being made to suit), 
unless the chimney is at a distance, in which case it may 
be 160 to 200 feet, the diameter being regulated accord- 
ing to the amount of soot which escapes.” 


GROWTH OF BAMBOOS. 


STORIES as to the rapidity with which bamboos grow 
are current all over the East, and the newcomer is often 
regaled with some rather tall stories in this connection. 
According to /adian Engineering, however, Dr. Trimen 
records in his Administration Report of the Peradeniya 
Gardens, Ceylon, for last year, that one of the culms of 
giant bamboos in the gardens grew last April at the rate 
of 13% inches in 24 hours. As this is properly authenti- 
cated, the circumstances is notable. 


CORROSION FROM SOFT WATERS. 


IN a paper on the Sheffield, England, water-works, 
recently read before the British Institution of Mechanical 
Engineers, Edward M. Eaton, the chief engineer of the 
works, referred to the extreme energy displayed by the 
soft Sheffield water in attacking metals exposed to its 
action. This was shown by specimens of a wrought-iron 
screw spindle, nuts, bolts and washers. These had been 
wholly immersed in the water to a considerable depth for 
a period of more than forty years, and the manner in 
which the pure metal was eaten away was most remark- 
able. It has been found also that steel blades, such as 
razors, scissors, pocket and table knives, and also files 
suffer complete deterioration to a considerable depth from 
the surface of the metal, when immersed in the water for 
several years. This has been proved by the recovery from 
time to time from the reservoirs of bundles of such steel 
articles which had doubtless been placed there in connec- 
tion with trade outrages in times past. The steel was 
found to have been converted into plumbago, whole 
bundles of blades being capable of being scraped away 
with a penknife. 

Referring to this, Mr. C. Cochrane pointed out that in 
the manufacture of cast-iron water pipes the use of graph- 
itic grey iron was not usual, it having been abandoned for 
the harder white iron. E. P. Martin said that at Dowlais 
they had had much the same experience with regard to 
corrosion in the case of a boiler fed with very pure water. 
They had, however, put a few cart loads of lime into the 
stream from which the feed water was obtained, and from 
that time forth the trouble ceased. 

Mr. Eaton said that wrought-iron pipes could not be 
used with the Shefheld water. as they would be eaten 
through or choked up in three years ; but cast iron lasted 
well, although they were sometimes troubled with ‘‘ tuber- 
cles” of oxide of iron combined with peaty matter, the 
cause of which was obscure. These formed in spite of a 
constant stream with a pressure due to a head of gon. feet. 
Under these tubercles the ordinary coating of scale was 
found to be intact. Within the last few years they had 
had much trouble with lead pipes, and the water did seem 
to act on lead in a remarkable manner, in fact, it seemed 
at first hungry for any impurity and would take up any- 
thing, and if the first thing was lead it would take up 
that. This, however, was a property common to other 
waters besides those of Sheffield. In some other places a 
lime treatment for this defect had been tried. In Sheffield 
they had met with some encouragement in the use of finely 
divided chalk. A curious feature about the action of the 
water on lead was that it was found to be more active at 
certain seasons of the year. There was no doubt that 
iron pipes were often affected by the acids in the made 
ground in which they were buried. Sulphur was the chief 
cause. Some of the iron which was made soft by remain- 
ing in the water became hard again when exposed to the 
air. 


BLACKENED CEILINGS. 


IT is generally supposed, says /ndustries, that the use 
of the incandescent electric Jamp completely obviates the 
blackening of ceilings. This is a mistake, however, as 
incandescent lamps do to some extent cause blackening. 
It is probable that the blackening from a gas lamp is not 
due to unconsumed carbon, but to the deposition of par- 
ticles from a current of hot air. The incandescent lamp 
causes a current of hot air, which also deposits black par- 
ticles; but, unless the lamp is near the ceiling it is not 
easily observed, as the current of airis, of course, smaller. 
It may be noticed in connection with this subject, that the 
mica guards and glass bells arranged over gas burners do 
not themselves blacken, and do not appreciably Jessen the 
blackening of the ceiling. It is therefore probable that 
the deposit only takes place from hot air toa cold surface. 


THE Nordenfelt submarine torpedo boat, launched a 
few years ago, of which so much was expected, is no 
more. On her way to Cronstadt last year she stranded on 
the coast of Jutland, was got off and repaired, since when 
the vessel has been lying in Copenhagen roads awaiting a 
buyer. At last the torpedo boat has been purchased as 
old iron and broken up. 


ENGLISH papers contain accounts of a new gun, the 
propulsive agent in whichis carbonic acid gas, compressed 
to a liquid condition and capable of giving a pressure of 
500 pounds per square inch. 
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THE PROPOSED LONDON TOWER. 


FOLLOWING the general illustrations of competitive 
plans for this structure which have been published in 
recent issues of THE ENGINEERING AND BUILDING 
RECORD, we give herewith one of the plans in considera- 
ble detail, prepared from the drawings and specifications 
of the author, so as to present the principal features and 
solution of a construction problem that is interesting 
from its exceptional novelty and magnitude. 


COMPETITIVE DESIGN AND ESTIMATE FOR A TOWER, I,400 
FEET HIGH, FOR THE TOWER COMPANY, LIMITED, 
OF LONDON, BY EDWARD S. SHAW, CON- 
SULTING ENGINEER, BOSTON, 
MASS, 1890. 
The tower will present a curvedoutline, from the prin- 
cipal floor, 360 feet high, to a point near the top. ‘This 
is attained by making the tubular columns in compara- 
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tively short lengths, which are placed as the chords of a 
curve, and by connecting them at the intersection of the 
diagonals by junctions which are also chords of, 
or tangent to, the curve at these points. Besides 
the floors shown in the illustrations, there is a room 
about ro feet in diameter, surrounded by a balcony, 
at a height of 1,388 feet from the ground, to be used for 
an electric light lantern. On the top of this room will 
be a deck or standing room, 1o feet in diameter, pro- 
tected by a railing at a height of 1,400 from the ground. 

Access is had to the several floors by means of four 
shafts, carrying staircases and lifts from the ground to 
the principal floor (360 feet in height), and from this 
floor to the top of the tower, by a single shaft, having 
four wells for lifts and provided with staircases. This 
latter lift shaft is placed at an angle of 45 degrees with, 


or diagonally to, the main tower, in plan, and is con- 
nected horizontally with the principal tubular columns, 
by diagonal members passing through it. 


FLOORS. 

The ground floor consists of four pavilions, each 140 
feet square, covering a total area of about 74,000 square 
feet, and situated adjacent to the four corners of the 
tower, and contains offices, restaurants, shops, etc. 

The first and largest floor above the ground level is 
termed the promenade floor, from the covered promenade 
1,200 feet long and 15 feet wide surrounding it. It 
covers a net area of about 75,000 square feet, and is 


Q 


situated at a height of 365 feet above the ground. It 
contains a general public hall, 50x160 feet; kitchens and 
toilet rooms. 

The drawing room floor is at a height of §75 feet above 
the ground, and contains a net area of about 28,000 
square feet. It is proposed to have this floor fitted and 
furnished in a more elaborate and expensive manner than 
the other floors, and to charge an extra price for admis- 
sion. It may contain a general drawing room (for both 
sexes), restaurant, gentleman's room (smoking), ladies’ 
drawing room, private drawing rooms (may be hired by 
the hour or day), toilet rooms, etc. 


GROWBD PLAN 


The upper public floors of the tower will be situated at 
a height of from 1,200 to 1,230 feet from the ground, and 
will consist of a covered floor 100 feet square inclosing an 
area of 10,000 square feet; a covered gallery 10 feet wide 
extending around the four sides of the tower directly 
above the principal floor; and a flat roof or deck, which 
may be used by the public in fair weather, and which 
covers the same area as the floor below. The total 
available area of these floors and galleries is about 20,000 
square feet. 

At a height of 1,318 feet from the ground is a floor 50 
feet square, inclosed and covered, which may be used as 
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a weather observatory or signal service station, and fitted 
up with the proper instruments for this purpose. Above 
this, at a height of 1,388 feet, is a lantern 10 feet in 
diameter, which may contain a powerful electric light. 
The roof of this lantern is surrounded by a railing and 
constitutes the highest standing room upon the tower, 
1,400 feet from the base. Above this point extends a 
tapering latticed column, the upper portion (30 feet) being 
a circular column of uniform diameter. This staff will 
serve as a lightning protector and a signal staff upon 
which flags denoting the condition of the weather may be 
hung. The principal upper floors are further protected 
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from lightning by four iron poles extending upward from 
the tops of the four turrets which surmount the principal 
columns at the corners of the tower, 


ELEVATORS AND STAIRCASES, 


From the ground floor to the promenade floor are four 
vertical shafts for elevators, 1§ feet square, each shaft 
being surrounded by a staircase. From the promenade 
floor to the weather observatory floor, a distance of gs50 
feet, there is a single shaft situated in the center of the 
tower and provided with four wells for elevators, each 
about 13 feet square. All staircases are 3 feet wide, with 
steps having arise of about 7'4 inches and landings 3 feet 
square. They will be protected upon both sides by 
fenees or railings 5 feet high, the lower portion of which 
are solid girders carrying the steps. 

The elevators from the ground to the promenade floor 
are 13 feet square inside, with two floors, each elevator 
having a capacity of 60 persons without crowding. The 
elevators from the promenade floor to the top of the tower 
are IX feet square inside, with two floors, each elevator 
having a capacity of 50 persons. It is proposed that one- 
half of the elevators shall have a speed of 400 feet per 
minute, and the other half a speed of 200 feet per minute, 
as it is unpleasant to many persons to ride in fast elevators. 
The time occupied by one trip, including loading and un- 
loading is estimated as follows: Ground to promenade 
floor, fast elevators, 2 minutes; ground to promenade 
floor, slow elevators, 3 minutes; total capacity per hour 
to promenade floor, 3,000 persons. By increasing the 
speed of the slow elevators the capacity can be raised to 
3,600 persons per hour. From promenade to observation 
floors, fast elevators, 34% minutes; from promenade to 
observation floors, slow elevators, 6 minutes; total ca- 
pacity to observation floors, 1,350 persons per hour. 
This can be increased to 1,500 per hour by running three 
of the elevators at a speed of 400 feet per minute. 

The tower is designed to sustain, first, its own weight; 
second, a live or moving load, covering all of the floors, 
of 56 pounds per square foot, this load being increased to 
112 pounds per square foot upon members directly sup- 
porting portions of the floors liable to be crowded; third, 
a wind pressure of 56 pounds per square foot, acting upon 
double the exposed side area of the tower, with a deduc- 
tion of one-half for tubular members, and plane surfaces 
inclined at an angle of 45 degrees to the direction of the 
wind. The total wind pressure upon the tower is esti- 
mated at 3,000 tons. With the above loads the stresses 
per square inch employed are as follows: Upon steel in 
compression 5 to 7.5 tons per square inch; upon steel in 
tension, 6 to 7.5 tons per square inch; upon iron in com- 
pression, 3 to § tons per square inch; upon iron in ten- 
sion, 4 to 6 tons per square inch; according to position 
and duty, the stress being reduced, as the ratio of live to 
dead load and minimum to maximum stress increases. 

The details of construction of the principal parts of the 
tower are in many respects similar to the details of the 
- Forth bridge. The principal columns at the four corners 
of the tower are plate iron tubes 16 feet in diameter and 
3%{-inch thick at the base, and 8 feet in diameter und 
¥%-inch thick at the top. They are built up of 16 plates 
in the circumference at the base, 12 plates at the middle 
portion and 8 plates at the top, with internal ribs of 
I-shaped section and stiffening rings. The diagonal and 
horizontal members are generally four channel shaped 
sections, with triangular web bracing of angle section. 
They are connected with the tubes and at their junctions 
by plates. ‘The junction members of the tubes are flat- 
tened upon the inside surfaces to facilitate the attachment 
of diagonal members, and provided with four internal 
webs extending across from side to side. The floors are 
supported by steel trusses and girders, with stee! I-beams 
for floor joists, the space between the beams being filled 
with flat arches of hollow terra cotta, and covered with 
asphalt or tiles bedded in cement. ‘lhe elevators and 
staircase shafts are constructed of vertical columns of 
channel or Z section connected by horizontal struts and 
diagonal ties. Steel is used for all the heavier members 
and iron for the lighter ones, the rule being to use iron 
where the section required for steel is less than 3%-inch. 


FOUNDATIONS. 


It is proposed to make the foundations principally of 
Portland cement concrete, Those under the principal 
columns are 25 feet in diameter at the top, 40 feet deep, 
and 60 feet in diameter at the base, in the form of trun- 
cated cones. The upper courses of these foundations are 
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of cut granite. The estimated vertical pressure upon the 
top of each of these foundations is 6,400 tons; the weight 
of the foundation is 3,500 tons, and the pressure per 
square foot upon the ground at the base of the founda- 
tions 3.5 tons. The horizontal thrust of the columns due 
to the vertical load is taken up by horizontal ties just 
under the surface of the ground, leaving a horizontal 
thrust of not exceeding goo tons upon each foundation. 
Anchors will extend down to a point near the base of the 
foundation, and be connected there to heavy girders em- 
bedded in the concrete. 

The cost of rolled bars, plates and shapes is estimated 
at £9 to £10 per ton tor iron, and £10 to £11 for steel 
manufacture; erection and painting of the same at £13 to 
414 and £14 to £15, respectively. 

The summary of estimates giyes— 

(A.) Constructional steel and iron, 17,790 tons, £437,- 
916; balustrade railings, cost, £1,080; ground floor, walls, 
partitions, floor and roofs, cost, £30,570; promenade floor, 
walls, partitions, floor and roofs, cost, £31,758; drawing- 
room floor, walls, partitions, floor and roofs, cost, £15,- 
653; observation floors, walls, partitions, floor and roofs, 
cost, £8,195; weather observatory floor, floor and roofs, 
cost, £1,013. 

(B.) Foundations, £28,400; excavation, £3,750; lifts, 
49-600; plant for operating lifts, £8,000. Total cost of 
tower, £575,933. 

11,987 tons of steel, at £302,671, and 790 tons of iron, 
at 18,491 £ for the tubes, diagonals, trusses arches and 
buttresses are included in item A. Ip item B the foun- 
dations of the principal columns are estimated at 10,800 
cubic yards, at £2 per cubic yard. 

Excavation throughout is estimated at £3 per cubic 
yard, and the elevator plant is of 100 h. p., with electric 
generator and motor for the upper elevator. 

Figure t is a general elevation of the tower, Fig. 2 a 
diagram of principal sections and dimensions, and Fig. 
3 shows the arrangement of elevator shafts. 


ANNUAL REPORTS. 


REPORT ON THE PROJECTED WORKS OF THE TULARE IRRIGATION 
District, ‘TuLarg County, CaL.; by the Board of Directors 
and the Engineers. 


On September 21, 1889, the Board of Directors of the 
Tulare Irrigation District was organized, and undertook 
to ascertain the most available and acceptable routes for 
irrigating canals and works, and to estimate and deter- 
mine the amount of money necessary to be raised for 
construction. For this purpose John S. Urton, C. E., of 
Hanford, was engaged to make the necessary surveys, 
investigations and estimates, and his report forms part of 
the pamphlet. The result of his investigations was the 
conclusion that further and more detailed surveys of the 
proposed irrigation works were necessary. The services 
of P. J. Flynn, C. E., of Los Angeles, were therefore 
secured, and to his report the greater part of the pamphlet 
is given up. The line recommended by Mr Flynn has 
been adopted, and it is intended to call for bonds to the 
amount of $500,000 for the work of construction. 

Mr. Flynn estimates that $353,476 will suffice for build- 
ing the line, but the Board of Directors believe it advisa- 
ble to have an ample surplus as a contingency fund for 
purchasing water rights, etc., if occasion shall arise. 


REPORT ON THE OPERATIONS OF THE SANITARY DEPARTMENT OF 
THE City or GLasGow; for the year et ding December 31, 1889: 
by Peter Fyfe, San:tary Inspector. 


THE report shows that during 1889, 13,128 persons 
died in Glasgow, making a death rate of 25 per 1,000 of 
the population. This as compared with the year 1874, 
when the death rate was 32 per 1,000, shows a marked 
improvement in the sanitary condition of the city. A re- 
view is given of the different city districts, and their evil 
features are pointed out. An appendix contains a report 
on the stabling of cows within the city. Comprehensive 
tables also are given, furnishing details of the epidemic 
and nuisance iuspectors’ work, and of the sanitary in- 
spector’s work. 


A Dover, N. H., despatch states that suit was entered 
against the city on August 15, by John H. Leavitt, who 
contracted to build, and built, the upper well of the Dover 
water-works. In constructing the weil it caved in badly, 
and cost him a good deal more than he expected. He 
claims pay for the extra work that the caving in caused 
him, to the amount of $3,390.12, with interest, making a 
total of $3,713.05. The city denies that it is under any 
obligation to pay for extra work, as Leavitt took the job 
for a fixed sum, and took his own risks. 


AUGUST 23 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


THOSE DANGEROUS TRUSSES AGAIN. 
BROOKLYN, N. Y., August 19, 18go. 


To the Editor of THE ENGINEBRING AND Buitpinc Recorp: 


Sir: Iam glad to see that my letter about the danger- 
ous trusses in Elermann’s Theatre, published in your last 
issue, has attracted considerable attention to the matter, 
and, according to the daily papers, has led to some changes 
being made in the trusses and in the supports of the iron 
beams. I shall watch with some interest to see if the pro- 

ed changes are really improvements. It is reported in 
the Standard-Union that the iron pillars ** are to be rein- 
forced with substantial wooden posts;” rather an un- 
usual construction certainly in a new building. Why not 
put in proper iron pillars to begin with, especially as only 
one of them has so far been put in place? As white or 
yellow pine compresses about ten times as much as cast 
iron under a given load it is very obvious that it will be 
next to impossible to get supports of such dissimilar ma- 
terial to work together to any sort of advantage. It will 
be like the ** new cloth in the old garment,” only more so. 

In the Brooklyn ag/e it is said to be the architect's 
‘‘intention to strengthen the trusses by means of two 
rows of braces, and although this is not by any means 
what the plans call for,” it is said that the commissioner 
would be satisfied with it. Apparently this can only mean 
that diagonal braces are somehow to be inserted between 
the vertical struts shown in the sketch accompanying my 
first letter, and it is obvious that though this may be so 
done as to give a somewhat better support to the center of 
the timbers that form the top chord it adds nothing what- 
ever to the effective depth of the truss. Right here 
I may say that though it is claimed that the truss 
rod is 14% inches in diameter instead of 1'¢ inches 
as I supposed it to be, yet the correctness of 
my calculation is in no wise affected thereby, for, 
willing to be liberal where the discrepancies were so 
great, [| assumed the rod to have its full area at all points, 
but as a matter of fact its section is reduced by having a 
screw thread cut upon it for the turn-buckle in the middle 
and the nuts at the end, so that even if it was 1% inches 
in diameter to begin with it has, at the critical points, 
only the effective area of a 1%{-inch rod. It is not even 
as good as if its effective area had been reduced in the 
same proportion for its whole length, and for the same 
reason that it is safer to cross a brook on an inch board 
than on a two inch plank that has been cut half through 
in the middle, for in the latter case the tendency to break 
has been concentrated at one point and it will not spring 
or "‘ give’’ as much before breaking. 

Since my first letter was written I notice that a parti- 
tion bas been put up in the first floor, distant perhaps 6, 
feet from the side wall, which may in a measure reduce 
the load on one of the trusses, although the shrinkage and 
compression of the plates and beams render that very un- 
certain; but | was astonished to see also that a partition 
had been put up on the second floor right over the most 
heavily loaded truss. The beams of the floor above break 
joint on this partition which thus transmits to the truss 
below full halt the weight of another floor, and taking the 
dimensions given in my last letter, and assuming the 
weight at only 100 pounds per square foot, this is 30 X 
16 X 100 = 48,000 pounds, an additional load of nearly 
five times what | showed last week would be safe for the 
truss to carry even if properly braced. Altogether, even 
supposing the partition below to take its full share of the 
load, this unbappy truss is, to all appearance, liable to 
have to sustain seven or eight times as much as would be 
safe to put upon it, or about twice its breaking load. 
Comment is unnecessary. . 

If there is anybody in the Department of Buildings who 
is capable of figuring such matters it is charitable to as- 
sume that he is enjoying his vacation, and it is to be hoped 
that work on the building, which seems to have been sus- 
pended since your publication of my letter, will not be 
resumed uatil he has returned and given the matter his 
most careful consideration. 

I notice that Mr. Allen, the architect, is quoted as say- 
ing that ‘‘* Civil Engineer’ has labored under a mistake 
in his figures, his calcula.ions are wrong, and be don’t 
know what he is talking about,”’ but as not the slightest 
evidence is offered in support of this sweeping statement 
it is perhaps safe to assume it to be merely the expression 
of a very natural irritation in which *‘ the wish was father 
to the thought.” CIVIL ENGINEER. 


LAs the accuracy of sume of the statements and calcula- 
tions regarding Hermann’s Theatre contained in the letter 
from ‘* Civil Engineer,”’ which was published in our last 
issue, appeared trom the daily papers to have been ques- 
tioned by the arehitect of the building and others, a 
representative of THE ENGINEERING AND BUILDING 
RECORD visited the theatre, where he found work sus- 
pended pending the settlement of the matters in dispute. 
On examining the plans it appeared that the description 
of the trusses was substantially correct, differing, however, 
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in the following particulars: The truss rod was 134 inches 
instead of 1 inches, although as the ends were not up- 
set its effective area was only 1% inches. The top chords 
were only 4x12 inches instead of 4x14 inches as estimated, 
while the total length of the truss was 33 feet 2 inches in- 
stead of 30 feet as estimated, the center struts being 6 
feet 6 inches apart. 

The effect of these differences on the timbers of the 
top chord, considered with reference to their transverse 
strength for the middle portion of their length, is to make 
that strength about 26 per cent. less than estimated, and 
to make the bending moment of the load, supposed to be 
the same per square foot, about 1s per cent. greater than 
estimated, altogether making the disproportion between 
load and strength over 50 per cent. greater than estimated. 

If, however, the truss were so braced as to properly 
support the upper chord its strength would then be limited 
by that of the lower chord. provided the wooden struts did 
not split or crush. In this case, as the truss is about ro 
per cent. longer than was supposed, the bending mo- 
ment of the same load per square foot would be increased 
about 20 per cent., which, with the slight reduction in 
the effective depth due to the lessened depth of the top 
chord, would make the disproportion between load and 
strength about 25 per cent. greater than estimated by our 
correspondent. 

These calculations are based on the state of things 
noted in his first letter; since then, however, the 
partitions described in his second letter have 
been added: the apparent effect of the upper one 
would be to more than double the load on one of 
the trusses. The Commissioner of Buildings stated that 
floor loads of 120 ‘pounds per Square foot had been 
allowed for. The floor area supported by one of the 
trusses, making all allowance for the relief afforded by 
one of the partitions below, and adding the area of the 
third floor if supported by the upper partition, would be 
864 square feet. This would give a distributed load of 864 
X 120 = 103,680 pounds, and give a stress on the truss 
rod of 160,000 pounds. Taking the ultimate Strength of 
the rod at 50,000 pounds per square inch, which is good 
iron, the rod would break at 50,000 X 1.23 = 61,500 
pounds. The safe load would be about 12 pounds per 
square foot, or about what the bare floors would weigh. 

From the above figures it would appear that the danger 
to be apprehended from the use of these trusses is consid- 
erably greater than ‘* Civil Engineer’ had supposed when 
-he wrote his first letter, and the facts, as ascertained by 
our representative, fully justify the confidence which we 
placed in our correspondent’s statements and calculations. 
None of them has been successfully questioned except 
the size of tie rod which, as he said, he was obliged to 
estimate, and that difference was fully covered by the 
ample allowance he had made in his calculations. Of his 
other statements, though strongly condemned in general 
terms by interested parties, not one has even been speci- 
fically questioned, much less disproved. 

The rolled beams to which our correspondent called 
attention are 20-inch steel weighing 64 pounds to the foot, 
and are 30 feet long. Their safe distributed load would 
be &1,500 pounds. They were to be supported at each 
end by cast-iron pillars 6 inches in diameter. 1 inch thick 
and (6 feet 6 inches long. The breaking strength of such 
pillars is about 170 tons each if bearings are perfectly 
true; if such is not thé case the safe load will not exceed 
zs Of that or about 11 tons, little over half of what the 
beams would safely carry. The upper ends of these 
pillars are rough, but the lower ends are turned. ‘lhe 
one in place rests directly on a piece of rough blue 
stone about 16x20 inches, its center being about 4 
inches from the end of the stone, which, in its turn, 
rests on a 16-inch wall 8 or ro feet high, in which there do 
not appear to be any bond stones. These pillars are to be 
reinforced by yellow pine posts. 

One of these posts has been put in place. It is 8x10 
inches. Atthe bottom it rests on 14 inches of plank block- 
ing laid on the side, giving an indefinite amount of com- 
pressibility, and has not even been squared off to get a 
fair bearing on that, as the end of the finger could berun 
under it for some distance. At the top it is cut away for 
more than half its width to accommodate the capital of 
the cast-iron pillar, which is some 14 inches square. 

On this unfinished capital, which, from the draught of 
the pattern is quite crowning. the steel beams are 
shimmed up with wooden wedges, while under one side of 
the lower end of the iron pillar the end of a rule can be 
readily inserted, so poor is its bearing on the stone. 
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The plans for the additional bracing of the trusses had 


not been received up to the time of going to press, but the 
Commissioner stated that they merely contemplated put- 
ting diagonal bracing between the struts without increas- 
ing the depth of the trusses. 


In view of the fact that 
work on the building, which has been stopped by the 


owner since last Saturday, has uot yet been resumed, the 
Commissioner thinks that the trusses will probably be re- 


placed by some more satisfactory construction, especially 


as the owner did not appear to be favorably impressed by 
their appearance when his attention was called to them. 


The architect of the building is J. D. Allen, of Phila- 
delphia, and the general contractors are R. C. Ballinger 
& Co., of the same place. ] 


BUILDING INSPECTION IN BROOKLYN, N. Y. 
To the Editor of Tux ENGINSERING ANP BUILDING Recorp: 
BROOKLYN, August 11, 18go. 


Siz: The subject of building inspection is a 
serious one, and I am one of those who think the liberty 
of our institutions should be allowed to govern all things. 
If public sentiment and private interests could so shape 
our policy that only skillful architects and engineers would 
be employed, we should be safe in trusting all, as we must 
trust much in any event to them. 

Building inspectors are not generally skilled men, and 
rarely ever architects or engineers. Somewhere should 
rest the power to insist that only good men should plan 
and build structures in and over which human beings 
must live and move. 

The criticism of your correspondent, ** Civil Engineer,” 
recalls several instances of faulty construction in 
buildings in this city. Our administration of such mat- 
ters is different from that in New York City, and prob- 
ably inferior thereto. Our interests are just as essential 
and very similar to those in the greater city. For three 
purposes at least—health, police and public works—the 
two cities should be served by the same rules, if not by 
the same officials. 

I noticed the cther day, in the repairs being made at a 
large brick building, necessitating the introduction of a 
heavy iron floor beam to carry wooden beams, till then 
resting on a partition wall which was being removed, that 
the new beam was made to rest on the outer edge of a 
cast-iron column cap. The end of this beam did not ex- 
tend over the body of the column at all, and had only 
about four square inches bearing on the outer edge of the 
column cap. It would have been easy to attach support- 
ing angles of sufficient strength to transmit the shear of 
the new beam to a cross girder already resting squarely on 
the column. Instead of this the beam was left to exert a 
bending stress on a 6-inch cast-iron column, or to shear 
off the ornamental cap, or both. 

In the demolition of the old Brooklyn Theater one of 
the outside columns, carrying a heavy canopy, broke in 
handling and exhibited a section 8-inches in external di- 
ameter, the metal on one side being 13¢ inches thick, 
while that on the other side was about 7, inch thick. The 
special Providence that watches over drunkards and chil- 
dren had prevented serious disaster during the life of this 
eccentric old column. 

An excavation something like too feet square is being 
made in a thickly settled portion of the city and will be 
carried about 30 feet deep; for economical reasons no 
sheeting or bracing was provided for. The slopes in 
clean sand which were left and intended to stand ata 
slope of about 60 degrees have caved in so as to endanger 
neighboring fences and buildings and seriously incon- 
venience the workmen in starting the foandation walls. 
An ordinary heavy rain might easily bring the slopes down 
to 45 degrees and endanger buildings and streets. A 
casua} glance at the present condition of the work will 
show that the inconvenience to construction will overbal- 
ance the saving in omitting sheeting. Should serious 
slides occur, beavy damage will result. 

No doubt many have observed the peculiarly light and 
airy construction in the repairs of the building corner 
De Kalb Avenue and Fulton Street, where semicircular 
arches of iron beams are made to support the front wall 
of brick of the old upper story ; the thrust is intended to 
be taken up by tie reds and the total weight ultimately 
rests on cast-iron columns. ‘lhe construction contrasts 
Strikingly with the strong modern buildings designed by 
our best architects and is certainly very close on the mar- 
gin of safety. 

The problem is left almost entirely to the owner, which 
on my theory is correct, if he can only be induced to give 
the design and inspection of his work and the consequent 
cost to conscientious architects of acknowledged ability. 

BROOKLYN, 


[Our Brooklyn correspondent, who is in position to 
speak with authority, outlines a condition of things which 
is well known to exist in many places, but which unfor- 
tunately too often requires disastrous practical illustration 
before receiving proper attention. The instances, above 
cited, of dangerous building practices in Brooklyn, are 
probably only a few among the large number which have 
hitherto escaped detection, and we would commend them 
to the attention of the Brooklyn Building Department as 
samples of what might be looked for and guarded against 
by any system of inspection worthy of the name. ] 
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STEEL FOR WATER AND OTHER PIPES. 
To the Editor of THe FNGingaainc AND BuILoiNG Rucorp: 


Sirk: The article in your issue of \ugust 2 seems to 
have been prepared in some misconception of the nature 
of the question which is now under discussion in engi. 
neering circles. So far as I am aware, there is no dis- 
cussion as to whether cast iron, steel or wrought iron is 
the best material for pipe manufacture. In the Americon 
Water-Works Association the debate took a practical 
turn, and hinged on the question—understood by the 
speakers if not clearly formulated in words—whether the 
superior advantages of steel as a material was not offset 
by the passive resistance to destructive oxidation in the 
ground of the heavy and clumsy cast-iron pipes hitherto 
used. In the New England Water-Works Association, 
as I learn from a study of their transactions for several 
years, the discussion has assumed much the same char- 
acter—cement pipe being contrasted with cast iron, not 
because it was open to debate whether iron or cement is 
the better pipe material, but simply which rendered the 
better service during a long term of years. 

I venture the prediction that the days of the cast-iron 
pipe are nearing an end. ‘hey represent too much dead 
weight for too little strength. Wise engineers long ago 
reached the conclusion that the most costly and least sat- 
isfactory way of protecting iron against oxidation is with 
mere bulk of its own substance; and those most con. 
cerned in the future of the cast-iron pipe, for business 
reasons realize most keenly the fact that it is destined 
soon to take its place among the materials forced into 
disuse by the progress of the arts. Mr. Hamilton Smith, 
Jr., who stands very high in the profession of hydraulic 
engineering, in a paper contributed to the British Iron 
and Steel Institute, and published in Volume I. of their 
Transactions for 1886, furnished data as to the life and 
strength of light wrought iron and steel Pipes for water 
conveyance, which left little room for further discussion, 
He concludes as follows : 

"* The query presents itself: Why should not wrought 
iron, or still better, steel, be used for conduit Pipes in 
preference to cast iron? If it answers the desired purpose 
in California, why should it not do so in other parts of 
the world? To one like myself, who has for years been 
accustomed to the California practice, it seems as irra- 
tional to build a pipe carrying water under considerable 
pressure of cast iron, as 1t would be to build a suspension 
bridge with the supporting chains made of cast iron. 

‘* Experience in the United States has shown that the 
practicable limit of size for cast-iron mains is a diameter 
of about 4 feet, even when the pressure is less than ro 
feet. It is evident that a pipe of wrought iron or mild 
steel can be safely made of almost any desired size, and 
this may be of much advantage if it be desired to conduct 
a large supply of water through pipes for city or other 
use. For instance, with an inclination of 3 teet per mile 
a single pipe 84 feet in diameter will carry 280 cubic feet 
per second, while seven pipes, each 4 feet in diameter, 
would be required to 1ransport the same quantity of water 
with the same inclination. The cost of the large pipe, 
made of steel or wrought iron, would be considerably less 
than one-half the cost of the seven small pipes made of 
cast iron. 

"* I'he ideal conduit for high pressures is a welded steel 
tube; such tubes could probably be subjected to a tensile 
Strain of 25,000 pounds with perfect safety, and would be 
much preferable to riveted pipe, not only on account of 
superior strength, but also by reason of almost perfect 
interior smoothness. * * * ‘The adaptation of a 
superior and cheap metal, such as mild stezl, tor conduits 
will permit the construction of hydraulic works in many 
parts of the world which now appear to be impracticable, 
owing to the cost of many of the methods still in use for 
the transportation of water.” 

The problem of the protection of steel tubes in the 
ground is no longer one which causes the engineer any 
anxiety. A steel tube py-inch thick, properly coated with 
asphait applied in the right way, will, under normal con. 
ditions, have a longer useful life in the ground than a 
c.St-iron pipe J¢-inch thick. Meanwhile it will be, what 
cast iron is not, impervious. The experience in the 
streets of New York with cast-iron gas and water Pipes 
shows how long they will outlive their usefulness as con- 
duits. ‘he pipe of the present and future 1s the welded 
steel tube ; and the fact that, the demand for these has 
always been greater than the available supply would 
seem to dispose satisfactorily of the idea that they are re- 
guided with a prejudice which must be overcome before 
they can be generally introduced. 

Respectfully, 
James C. BAYLEs, 


THe Columbian Government has passed to the Senate 
the petition of Lieutenant Wyse, the Panama Canal Com- 
pany Commissioner, who recently arrived from Pacis. 
Lieutenant Wyse asks for six years’ prolongation of the 
canal company’s concession without recompense, and that 
the Government concede to the company 10,000 hectares 
of land for the lake which will be formed by the Chagres 
River, the Government receiving 12,000,000 francs, which 
sum the company will pay in installments. 


——____ 


SOUTH BALTIMORE was temporarily deprived of water 
on the 1Sth inst. owing to a break in a water main. 
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Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must alway» 
be given, but an assumed name may be used for publica- 
tion if preferred. 


HOT-WATER RADIATORS ON A LEVEL WITH 
THE BOILER. 

WILLIAM J. BALDWIN, New York, writes: In your 
issue of August 9, page 153, ‘‘Architect”’ asks, ‘‘Can a hot- 
water heater be set up as well on a level with the ground 
floor—that is, in the first story of a house as in the base: 
ment or cellar? Can it work to as good advantage in 
heating the first and second stories? In this town there 
are no cellars.” 

In reply, you say in your issue of July 12, r89g0: ‘‘ We 
show an arrangement of securing circulation through hot- 
water radiators placed below the level of the boiler. The 
flow pipe from the boiler. is first carried up some distance, 
in this case to the top of the first story, and is then brought 
down to supply the radiators. 

‘** The plan has given entire satisfaction. * * * The 
working conditions of such radiators correspond very 
nearly with those on ° Architect’s’ first floor, the boiler 
and radiators there being on the same level. If our cor- 
respondent, therefore, will apply the principle illustrated 
in our former issue he will have no trouble in getting 
proper circulation in his first floor radiators.” 

You evidently do not intend to convey the idea that 
the plan will give as good results as a circulation above 
the boiler. Still this is the construction many of your 
readers wil] be apt to apply to it; hence my letter to you 
on the subject. 

When you tell your correspondent to apply the prin- 
ciples shown in your issue of July r2, and tell him he will 
have no trouble in getting proper circulation, of course 
you mean that he will get as good circulation as can be 
expected under such conditions, always assuming, of 
course, that his pipes are properly run and sufficiently 
large. Circulation below the boiler is seldom satisfac- 
tory. It is always sluggish and requires very much more 
heating surface to accomplish a given result than would 
be required for similar conditions when the boiler can be 
below the heaters. My advice to ‘*Architect”’ is not to do 
it if there is any other way out of the difficulty. 

Would it not be better to put coils near the ceilings ? 

[From the nature of ‘* Architect’s”’ inquiry, we took it 
for granted that he contemplated a job in which the low- 
est radiators had to be used either on a level with the 
boiler or not atall. In our reply we, therefore, attempted 
to show how the problem could be solved under such un- 
favorable conditions. As Mr. Baldwin points out, they 


are to be avoided if in any way possible. ] 


WHEN IS IT ECONOMICAL TO USE EXHAUST 
STEAM FOR HEATING? 

““M.E.,” of Jersey City, N.J., writes : ‘‘ The inquiry in 
a recent number of your paper as to the economy of using 
exhaust steam for heating, and your reply toit, suggest a 
few thoughts on the subject in general. 

‘*Where a manufacturing establishment is using steam 
for heating as well as for power, or where there are two 
establishments adjoining, one of which is using steam for 
power and the other for heating, and the amount of steam 
required by each is nearly the same, a plant can be erected 
to generate the steam for use in the two places at a small 
advance on the cost of a Separate plant for each. The 
reason for this is, that while it is necessary to add about 
1,147 heat units to every pound of water of a temperature 
ot 32° Fahr. in order to change it into steam at atmos- 
pheric pressure, it requires the addition of only 33 heat 
units to give us the same weight of steam at a pressure of 
75 pounds above the atmosphere. With this work can be 
performed in the engine, and then the steam can be deliv- 
ered for heating at a reduced pressure, with but slight loss 
as compared with the gain resulting from its double use. 

‘In practice a good automatic cut-off non-condensing 
engine requires about 30 pounds of steam, of 60 pounds 
pressure, per hour for each horse-power. Of this about 
22 pounds will be delivered as exhaust steam ia the 
neighborhood of atmospheric pressure, and is available 
for heating purposes; or 7134 per cent. of the heat im- 
parted to the steam in the boiler is actually available for 
heating after having passed through theengine. The 
difference between this available heat and the theo- 
retically available quantity is lost in the engine by cylin- 
der condensation, etc. In this manner it would be possi- 
ble to obtain power and afterwards deliver the exhaust 
steam for heating. The proportionate cost of the coa, 
would be about 5, for the power and yy for the heating. 


**In other words, if an establishment had been paying 
$5,000 a year for the coal used in generating its steam 
for power, and it could subsequently deliver the exhaust 
steam for heating purposes to some one else, the quantity 
so delivered would have cost the one using it $3,500 a 
year for coal if generated by himself, leaving the cost of 
coal to the one using the steam for power $1,500 instead 
of $5,000 as before. This can be stated also in another 
way. If a party is paying $3,500 per year for coal for 
steam for heating purposes the addition of $1,500 worth 
of coal will add sufficient heat to enable this steam to be 
first used to generate power, and then the same quantity 
of heat can be delivered for heating as before. 

‘* Recently I was called upon by a large candle factory 
to determine what charge should be made for steam and 
power which was furnished to a lard refinery next door, 
where they were using about 4,150 pounds of live steam 
per hour for general purposes, besides from 15 to 20 horse- 
power requiring about 64 pounds of steam per hour each, 
or altogether about 100 cubic feet of water per hour in the 
shape of steam. To generate this steam from water at 
a temperature of 122° Fahr. required about three tons of 
coal per day, or one pound of coal to 7X pounds of water 
changed into steam of 60 pounds pressure. The exhaust 
steam from the engine was used in the candle factory to 
heat the feed-water before entering the boilers, and also 
for heating a portion of the establishment, with such 
favorable results that it was estimated that an actual saving 
was effected in coal consumed of 80 tons per year for heat- 
ing the feed-water, and 30 tons for the heating done dur- 
ing one wiater, being about 13 toons saved per month in 
winter time by the exhaust steam generated by the con- 
sumption of 17 tons of coal per month. In this instance 
no back pressure in the engine was produced.” 


HOT-WATER HEATING IN PUBLIC BUILD- 
INGS. 

** ARCHITECT,” Hamilton, Ont., asks; ‘* Can you give 
me the names of some public buildings heated by hot 
water and where can any information regarding same be 
obtained ?” 

[A great number of the United States Treasury build- 
ings in various parts of the country are heated by hot 
water, probably the latest example being the new Court 
House at Boston which is now being fitted up. The hot- 
water heating plant of the State, War and Navy Depart- 
ment Building at Washington, D. C., was described and 
illustrated in THE ENGINEERING AND BUILDING RECORD 
of January 22, 1887, and practically the same matter is 
given in William J. Baldwin’s book on ‘‘ Hot-Water 
Heating and Fitting.” Mr. Baldwin, in this book, de- 
scribes also the hot-water system at the Westchester, N. 
Y., Almshouse. Reference to these articles will give our 
correspondent some of the desired information. ] 


Questions and Answers. 


———— 


All questions relating to building construction, pevin , sew- 

erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to aconsulting engineer. Answers will be eatetnty 
pared and a proof of both question and answer mai 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


re-=- 
to 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as 2 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, so that it may be prompcly sent to 
the Editor. 


SILVER EXTRACTION FROM SULPHURIC 
ACID SOLUTIONS. 

AN English correspondent asks: ‘' Can you give me 
any information concerning the extraction of silver from a 
sulphuric acid solution? Can you refer us to any Ameri- 
can manufacturer; of machinery for accomplishing this by 
electric methods ?”’ 

[Sulphuric acid solutions of silver are generally obtained 
in treating alloys of gold and silver in which the latter 
metal always predominates. The gold is separated from 
the granulated alloy by boiling in concentrated sulphuric 
acid, which converts the silver into sulphate of silver in 
the form of a pasty mass. This is dissolved in boiling 
water and the finely divided gold is left as a black pow- 


der, which, when accumulated in sufficient quantity, is 
well washed and dried. The sulphate of silver solution 
is drawn off into leaden troughs, where it is left in con- 
tact with copper shavings. 

The copper enters into solution, forming sulphate of 
copper, or blue vitriol, as it is commonly called, and the 
silver is separated, in a finely-divided state, as a gray 
powder. This is allowed to settle, the solution of copper 
sulphate is run off into another cistern, and the silver is 
washed with fresh water, drained and compressed by 
hydraulic pressure in cast-iron boxes, making cakes of 
about 60 pounds each. These are dried, melted in plum- 
bago crucibles, and cast into ingots. 

The sulphate of copper is crystallized out, after concen- 
tration by boiling, and is disposed of for various purposes. 
When there is no market for the copper sulphate, the 
solution is decomposed by scrap iron to recover the metallic 
copper. 

We know of no electric method of treating the ailver 
sulphate solution and have been unable, on inquiry, to 
obtain the names of any makers of electric machinery for 


.the purpose. ] 


HOW MANY LEAKS ARE ALLOWED IN AMER. 
ICAN WATER MAINS? 


G. H. BENZENBERG, City Engineer of Milwaukee, 
Wis., writes: ‘‘ Regarding Mr. W. Perry’s inquiry in 
your issue of August 9, I would say that 1 do not think 
any water-works engineer or superintendent will allow any 
leak to exist knowingly in any length of lines of water 
main, and I cannot conceive how any one would permit 
them to exist to a given number per mile or upon any 
ratio. A leak in a joint under pressure, however small, 
is too dangerous to permit its comtinued existence when 
discovered. It occurs to me that the article referred to 
may have had reference to leaks that do and will exist 
on fixtures and along a line of water main, but whose 
locations are unknown to the authorities, yet the existence 
of which must be acknowledged and possibly considered 
in questions touching the consumption or waste of water, 
etc., and was not meant to convey the idea that American 
engineers allow their vigilance to slumber to the extent of 
seven established leaks per mile. That number may have 
been the result of examinations of long lines of main made 
for the purpose of locating leakage where the consumption 
indicated that a leakage must be taking place.” 


W. L. CAMgRON, Superintendent of the Artesian 
Water Company, Memphis, Tenn, writes: ‘* IU should 
say that ‘seven leaks’ (on an average) per mile of water 
pipe put down would show a very poor job of pipe laying. 
I assume that is the question Mr. Perry wants answered. 
We have 70 miles of pipe, and have put in some 30 miles 
during the past few years, and I think it is safe to say we 
have not averaged two leaks to the mile. The fact is. 
that all pipe should be carefully tested before being put 
in the ground, and their joints carefully yarned, run and 
calked. We have put in miles of pipe that has never so 
far developed a single leak.”’ 


EpWIN DARLING, Superintendent of the Pawtucket, 
R. 1., Water- Works, writing on the same subject, says: 
‘*T do not allow any leaks per mile. We expect perfect 
work, and a guarantee for one year. I have had laid 
under my superintendence 70 miles of pipe within the last 
ten years and have never had 15 leaks on the whole line, 
If you have a contractor that means to do good work you 
will have no trouble; if not you can expect more than 
seven leaks to the mile.” 


L. Il. GARDNER, Superintendent of the New Orleans, 
La., Water-Works, writes: ‘‘I have laid a great deal of 
pipe and claim some experience, but have never heard of 
such a thing as wilfully providing or allowing leaks in 
such work. I doubt if your correspondent is serious in 
his question.” 


ACCORDING to a Western paper the little city of Lebanon, 
north of East St. Louis, has taken the initial steps toward 
the establishment of water-works. A distributing tank or 
reservoir is to be erected on the public square and water 
will be pumped into it by the engines of the Lebanon 
factories. 


PLUMBING IN A KANSAS CITY RESIDENCE. 


Ws print herewith a letter from an old plumbing friend 
and an illustration prepared from his tracing. 

We believe such letters are of especial interest, and that 
they show and develop interest inthe proper arrangement 
of work and that they will elicit practical discussions 
and replies, both from the masters in the craft and mem- 
bers who may see points to make and questions to ask. 
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The arrangement and laying out of a job, and the effi- 
ciency and economy of the system, as a whole, are of 
great importance, and in these points the young plumber 
especially has most difficulty. The details of the work, 
making the joints, fitting the pipes, setting fixtures, etc., 
are important, but each is separate in itself and only 
requires skill of hand. It may be tested and criticized by 
any person of fair mechanical training ; a workman may 
make it perfectly and yet be incompetent to lay out the 
simplest system. The latter requires ability to apply 
and follow out principles, the consideration of ordinary 
and extraordinary conditions, and the best or most avail- 
able methods at hand, 

These qualities are acquired by study, observation and 
experience; nowadays all plumbers can easily acquaint 
themselves with the scientific principles involved ir their 


work, and notbing will more assist them in understanding 
and designing work than to see the jobs actually con- 
structed by others, as in this case, and to study their good 
aod bad points, follow out the operation of the system, 
undetstand its reasons and devise changes to produce cer- 
tain effects or remedies. Such suggestions should be 
criticized by others, some of whom may have had similar 
cases in their own experience, and can describe their own 
solution or approve or object to a proposed one. 

Such hints from practical men are interesting and 
may be valuable to the wisest; they raise live questions 
and show real interest. progress and pride in creditable 
work. 

Our columns are open for such communications, and 
we invite our observing, thinking readers to write when- 
ever they see an interesting point; it may be plain to them 
and puzzling to others, or the reverse; no matter how 
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rough the pencil sketch or diagram, or how brief the de- 
scription, or whether or no the sketch needs description. 
Do not waste time and labor on scale drawings or 
elegant and grammatical writing, the facts and practical 
ideas are the points desired; our draughtsman can make 
the drawinys clear and accurate, and the editor can easily 
smooth and correct the language. 

If a detail or a system is wrong or unsatisfactory, so 
much the more interesting; far more is to be learned by 
mistakes than successes. 

Our correspondent, who signs himself T. H. S., 
Kansas City, Mo., writes: ‘‘Inclosed I send you a 
tracing of the system of plumbing just completed by 
Mr. A. Grey, in a private house, where all the trap vents 
V V, etc., are carried to foot of stack A, which has a 
steam coil intending to promote circulation. The local 
vents L L, etc.. from the water-closets and H from a 
grease trap open into a brick flue F. 

‘*I would like to hear what other master plumbers and 
juurneymen think of the system,” 


187 


HEATING AND VENTILATING SCHOOL- 
HOUSES. 
(Continued from page 171 ) 

IN the paper of Mr. Theodore P. Perkins an account 
was given of what was accomplished at Lynn, Mass., 
during the last five years in ventilating several primary 
and grammar school buildings under the general direction 
of Dr J. G. Pinkham, of the School Board. Mr. Perkins 
furnished more or less advice for all the improvements 
bere mentioned. 

The Chase Avenue school-house, at West Lynn, although 
modern and well built, had no efficient airing appliances, 
and chemical analysis of its air, when in use, showed 
raves Of carbonic acid, a greater proportion than in any 
other building examined. This fact, and the testimony 
of the noses of persons interested pointed to dangerous 
organic contamination, and alterations were resolved upon, 
following the general method described by A. C. Martin, 
architect, in the report of the Massachusetts State Board 
of Health for 1871. 

The old chimney in the rear wall was torn down and a 
new one built in its place, with two plain flues in it each 
two feet square, the chimney being covered with a galvan- 
ized iron cap. These outlet flues were connected, by 
rectangular openings at the levels of the respective floors, 
with platforms about eight inches high, two in each room, 
running from the chimney each way along the rear wall, 
then turning and running along the side walls toward the 
front. One of these platform ducts in each room was cut 
off by the chimney from direct connection with its proper 
flue, and connection was made by boxing around the 
chimney. Twelve rectangular holes in the edges of the 
platforms, obstructed by iron registers, connected them 
with each room. 

Fresh warm air was supplied through jacketed stoves. 
The stoves were of the ‘* pyramid” style, about 644 feet 
high, 18 inches in diameter at the base and about 15 
inches at the top. Each was encircled by a *‘ jacket ’’ or 
cylinder of galvanized sheet iron, 3 feet in diameter, rest- 
ing on the floor, and open at the top, the front being cut 
into for access to the stove doors. ‘The floor boards were 
cut away inside the jacket, the stove being supported on 
special strips, and a cold-air duct was built, starting from 
the space under the jacket and running horizontally 
through the side wall of the building, to the outer air, 
the outside opening being protected by a hood and wire 
netting, and provided with hinged flaps or valves for 
shutting the air-box when not in use. The stoves were 
placed near the front of the room in each case, and within 
a few feet of the side wall, so that the cold-air ducts were 
short. ‘hese ducts were supposed to be large enough to 
give a full supply of air when only one stove (and there- 
fore only one inlet), was in use in each room. The smoke- 
pipes in eaeh room were united, and run up through the 
middle of the chimney flue for that room and through the 
top of the cap, ending above everything else. Mr. Per- 
kins’ attention was first called to this apparatus in Janu- 
ary, 1885, when it had been in use some weeks 
_ The Sanitation Committee which had been appointed, 
secing that the heat from the stove pipes did not move as 
much air as was desired, had broken through the wéth or 
partition between flues, at the base, and put in a kerosene 
stove to heat both flues, but this device was not working 
well. A current of air was observed to blow horizontally 
across the stove, causing the flames to flare, and some- 
times to go out, thus adding kerosene fumes to the other 
malodorous substances in the school-rooms. This air- 
current was accounted for by the peculiar construction of 
the chimney-cap, which resembled in general appearance 
a bird house, having a pitch roof and metal slats on four 
sides. It was divided by an upright partition, which was 
virtually a prolongation of the with of the chimney. 
The wind blowing against this partition was deflected 
down one flue, and, to get out, had to go up the other flue 
or into the school-room. It did both, usually. 

The upright partition was removed and the blind-slats 
changed to admit air more freely, but other things re- 
mained to be done. The inlets from the platforms into 
the chimney were, as aforesaid, at the levels of the re- 
spective floors, one of them being about 5 feet and the 
other about 16 feet above the point where most of the heat 
was applied. There being no chance for air to get in be- 
low this point (for the door from the cellar into the chim- 
ney was kept closed) it followed that most of the scbool- 
room air must go down before it could go up—in other 
words, there must be in the lower part of each flue two 
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currents, one upward and one downward, or else there 
must be a downward current in one flue and an upward 
current in the other, the result in either case being to take 
away about half the efficiency of the apparatus. This was 
changed—the high inlets were stopped, all air was carried 
through 28-inch tin pipes (one of them running through 
the lower school-room) to the very bottom of the chimney. 
The oil stove was abandoned, and a small ‘‘ring cylinder” 
cast-iron coal stove was set in the with of the chimney, a 
foot or two above the point where the foul air entered, 
the two flues being wholly separated by the stove and 
brickwork. Again tests were applied, but the draught 
was still too feeble. Search was made, and it was found 
that the spreading bases of the Jarge stoves blocked up a 
large part of the air space in the lower parts of the jackets. 
Then the bases of the jackets were made flaring, to allow 
as much air space at those points as in other parts of the 
air channels, and the fresh air inlets for the lower room 
were enlarged. Air-meter tests taken just after these 
changes were made indicated the passage of about 40,000 
cubic feet per hour through the lower room, the tempera- 
ture out of doors being 15° to 20° Fabhr., and in the 
school-room 63° to 66° Fahr. The draught in the upper 
room was a little less, probably on account of the small 
size of the fresh-air inlet and increased length and friction 
in the outlets. 

Experience at this building prepared the way for other 
like enterprises. Three other 2-room primary buildings 
have since been ventilated on the same general plan; their 
apparatus differs from that just described in the following 
particulars: 

At the Red Rock Street school-house, in 1886, the chim- 
ney flues were built large enough to have 4 square feet of 
clear sectional area in each, after deducting the obstruc- 
tion caused by the smoke-pipes, which were of fireclay, 
and set in the corners, No cellar was under the rear of 
this building, hence the flue-heating stove was set above 
the first-floor level, and the foul air came into the chimney 
just below it. 


SECTIOt THROUGH MATING STOVES AND FALE AM GMOS 


SCALE OF Fanr 


, RED ROCK STREET SCHOOL HOUSE 


Experiments at the Chase Avenue building had proved 
that most of the air was drawn through the pla'form holes 
nezrest the chimney; therefore no side platforms were 
built at Red Rock Street, and large openings were made 
through the brickwork, leading directly from the lower 
room into the chimney. The foul air from the upper 
room was carried down through the lower room to the 
base of the chimney by a 30-inch circular tin pipe. The 
bases of the jacket were somewhat improved in shape, 
with perhaps a slight gain in effectiveness. 
registers, coarse wire netting, about equal to one inch 
square mesh, was stretched across all outlet openings, and 
two wooden slides in each room shut off all the outlets 
when not in use. The fireclay smoke pipes in the chim- 
ney stopped on a level with the top of the brickwork, and 
a rectangular cap of the '‘ Emerson” type covered the 
whole. The difference of temperature between the air at 
the floor level and that at the breathing line (3 feet above 
floor), ranged from two to seven degrees with outside tem- 
peratures 16° to 35° Fahr. The building is of brick, and 
warm. All who have to do with this school-house pro- 
nounce the air to be of exceptional purity. The task of 
looking after the fires, to keep the temperature of the 
rooin even, is, of course, only one of very many others 
imposed upon the teacher, and in practice, the tempera- 
ture varies, at times, considerably from the normal of 
68° Fahr.. being usually too high. 

At the Baltimore Street (old) school-house, in 1887, the 
air supplying and air removing appliances were placed in 
the same end of the room, following the suggestion of 
Warren R. Briggs, architect, who states as the result of 
experiments with models that this plan secures more 
thorough diffusion of the air. In the upper room, two 
small jackets were built, one on each side of the new 
chimney, the cold air being taken just above the project- 
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ing base of each stove. In the lower room a double 
jacket was built, containing two stoves, one or both of 
which might be fired at pleasure. Separate smoke pipes 
inside the chimney were dispensed with, the smoke being 
discharged directly into the large exhaust flues (each 
about 2 feet square.) No inconvenience from this 
arrangement was ever reported. The fullest opportunity 
to test the peculiar features of this building were not 
granted, as the Board of Aldermen, in its wisdom, saw 
fit to build a four-room school-house on this site the 
following summer. The ventilating apparatus of the old 
building was removed to the Jackson Street building, and 
worked over into a new one. Some few innovations were 
adopted here. For lack of space the two stoves with 
their jackets were set close together in one of the front 
corners of each room, and there was for each room only 
one foul air outlet into the chimney ; pcotected by 3-inch 
iron gratings instead of wire netting. The smoke pipes 
were run straight from the stoves to the chimney, disre- 
garding the unwritten Jaw which says that they must run 
level, and parallel to the walls of the room. The fresh 
air inlet ducts for the lower room were connected, making 
a continuous pipe, nearly straight, from one side of the 
building to the other. For the upper room, the duct 
turned at right angles, and there was an opening in the 
front wall and another in the side wall. 

In 1885 the Ingalls school-house on Essex Street was 
taken in hand, but the alterations were not radical enough 
to bring it up to a proper standard, although there was 
some improvement. The building is almost the exact 
counterpart of the Shurtleff school in South Boston, con- 
taining 14 rooms and a large hall. Theold wooden outlet 
ducts were left in place, but each group of them was 
capped witha circular Emerson ventilator—rectangular ones 
would have been better. Eight of these were on the main 
portion of the roof, which was rather flat, with a large 
square cupola in the middle, and the other two were on a 
tower, in front, and were several feet above all the others. 
Measurements at the room outlets connecting with these 
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two ventilating caps showed a much stronger draught in 
these than in the others, in high winds; in some cases 
even the strong draught in one of these caused a reflux in 
one of the others, both being connected with the same 
room. Several other minor improvements were made, 
such as substituting coarse for fine wire netting, etc. 
Measurements at this building showed as the result of 
removing a wooden frame strung with 54-inch wire netting 
from each of several foul air outlets, a gain of 25 to 30 
per cent. in discharge, which was nearly in proportion to 
the area gained by the change. This shows how easy it 
it is to make air-moving appliances inoperative by neglect- 
ing a few small details. An airchannel‘is practically only 
a little larger than its smallest part. Yet Mr. Perkins 
says that he has lately seen small outlet openings in a 
school room covered with two screens each—a half-inch 
mesh inside and a sixteenth-inch mesh outside—the two 
nettings being about one-half inch apart. If fine wire 
nettings must be used, the size of the openings should be 
greatly increased. But coarse gratings, especially if they 
are easily removable, are probably far better. 


(To BE CONTiNUED ) 


C. L. Hotze, of the firm of Adams & White, lawyers, 
of Cleveland, O., is said to be at work securing options 
for the transfer of some of the largest sewer pipe works 
in America to an English syndicate. Mr. Totze’s plan 
is to secure options on Ig sewer pipe works and five 
tile manufacturing companies which he has in view, and 
sell the companies in the London market. There is no 
organized syndicate that wishes to buy the works. It is 
believed that a combination of companies would strengthen 
and maintain the prices of sewer pipe and prevent future 
cutting, 


REGULATION OF PLUMBING. 


A MARYLAND act requires plumbers to get a certificate 
of competency from the State Board of Commissioners of 
Practical Plumbing before they can engage in business in 
the city of Baltimore. According to Bradstreet’s the 
Maryland Court of Appeals lately held this act constitu- 
tional in the case of Singer vs. The State. ‘he court 
said: ‘‘No one questions the right of every person in 
this country to follow any legitimate business or occupa- 
tion be may see fit. This is a privilege open alike to 
every one. His own labor, and the right to use it asa 
means of livelihood, is a right as sacred and as fully pro- 
tected by the law as any other personal or private right. 
But broad and comprehensive as this right may be, it is 
subject to the paramount right, inherent in every govern- 
ment, to impose such restraint and to provide such regu- 
lations in regard to the pursuits of life as the public wel- 
fare may require. * * * As to the common and 
ordinary occupations of life, little or no regulation may 
be necessary ; but if the occupation or calling be of such 
a character as to require a special course of study or 
training or experience to qualify one to pursue such occu- 
pation or calling with safety to the public interests, no 
one questions the power of the Legislature to impose such 
restraints, and prescribe such requirements as it may 
deem proper for the protection of the public against the 
evils resulting from incapacity and ignorance; and 
neither section 1 of the fourteenth amendment of the 
Federal Constitution, nor article 23 of the Bill of Rights 
of the Constitution of this State, was designed to limit or 
restrain the exercise of this power. It is in the exercise 
of this power that no one is allowed to practice law or 
medicine, or engage in the business of a druggist, unless 
he shall have been found competent, and qualified in the 
mode and in the manner prescribed by the statute ; and 
although the business and trade of a plumber may not 
require the same training and experience as some other 
pursuits in life, yet a certain degree of training is abso- 
lutely necessary to qualify one as a competent and skillful 
workman. We all know that in a large city like Balti- 
more, with its extensive system of drainage and sewerage, 
the public health largely depends upon the proper and 
efficient manner in which the plumbing work is executed, 
and this being so, the Legisfature not only has the power 
but it is eminently wise and proper that it should provide 
some mode by which the qualifications of persons engaged 
in that business shall be determined.” 


BOOK NOTICES. 
Poor’s MANUAL oF RAILROADS FOR 1890; By H. V. & H. W. Poor 
New York; Price, $6 

Poor's Railroad Manual for 1890, the introduetion to 
which was noticed in a recent issue, has just made its appear- 
ance. Itis the twenty-third annual number of that well- 
known work, its principal new feature being the introduc- 
tion of special maps of the leading railroads of the country 
These maps, 51 in number, have been carefully prepared, 
and are of considerable interest and value, showing the 
lines of railroad in the territory covered, and also some of 
its chief topographical features. The general character of 
the work, as we had occasion previously to remark, has 
become so familiar that we need not dwe.l upon it here to 
any extent. The railroad statements are arranged in two 
parts, the first comprising the statements of all the steam 
railroads in the United States and Canada, and of the 
chief ones in Mexico, and the second part, or appendix, 
giving the statements of street railroads and private com- 
mercial railroads, State debts and liabilities, officials of 
steam railroads, &c. 


IN 1887 the water supply of Rotterdam became so much 
infested with the Crenothrix, and with other plants and 
animals, that a commission of investigation was ap- 
pointed. and new filters and other works built. Dr. F. 
Dupont and Professor Hugo de Vries studied the growths 
by means of laboratories arranged at the water-works, and 
found that the Crenothrix Kuchniana was the chief cause 
of the Rotterdam water supply difficulty. This organ- 
ism, one of those known as “‘ iron bacteria,” had _previ- 
ously been found to be the chief d‘fficulty in connection 
with the water-works troubles of Berlin in 1878. It is 
derived from the basins and canals of unfiltered water. 
Fresh water crustacea also entered the filtered water, and 
increased very rapidly, the dse//us eating the woodwork 
used in filters and reservoirs. 
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A WEEKLY RECORD | 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUEACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


Our readers will obi: 
information which will put us in the way of obtain- 


vs by notes, clippiags, or any 


ing early and reliable news for our ‘‘ Contracting 
Intelligence.” /n/formation of importance sent 
fo ws exclusively, and not elsewhere published 
will be liberally paid fer. 


For works for which proposals are requested see also 
the ** Proposal Columns,’ pagesi-ii-tgr. 


| WATER. 
For Additional Water Items see Proposal Columns. 


SPRINGFIELD, ILL.—The managers of the 
water-works propose putting down 3% miles 
of 40-inch water pipe. They are how using 
15-inch pipe. The work will not begin, how- 
ever, for some time. 


STEELTON, PA.—C. W. Traham, Secretary 
of the Council, writes: ‘' The borough of 
Steelton has taken no steps whatever in build- 
ing water-works, A company of persons, 
- none of whom are residents of this place, has 
taken out a charter to build water-works here. 
This is all we know definitely. Whether 
they will ever build water-works remains to be 
seen. So far as we are informed this com- 
pany is known as the Steelton Water Com- 
pany, and has its office in Philadelphia.” 


GOLDENDALE, WASH.—Town Clerk W. B. 
Pusley writes: ‘* The city has been bonded 
in the amount of $12,500. The contract for 
furnishing all materials, including pump, 
reservoir and hydrants, has been given to 
John Corkish, of Portland, Ore. He is to 
put in the plant complete.” 


LovIsviILLz, Ky.—Reports say that S. J. 
Hobbs, W. J. Dodd, and others, have incor- 
porfated the Domestic Water Works Company 
to construct water-works, etc. The capital 
stock is $50,000. 


CANNONDALE, WASH.=-A water-works sys- 
tem is to be established at this place by the 
Cannondale Water Company at an estimated 
cost of $20,000, Address A. R. Cannon for 
particulars. 


Lez, Mass.—The local water supply {s to 
be improved. 


Peru, ILL.—The committee % which was 
referred the proposition of the Peru Electric 
Light Company to put in water-works, has 
recommended that a franchise be granted. 


GuTHRI8, OKLA.—It is probable that steps 
will soon be taken towards improving the lo- 
cal water supply. 


MENASHA, W1S.—Reports say that this 
place is to have a system of water-works. 


Vinton, Va.—Reports say that the con- 
tract for constructing the local water-works 
plant has been awarded to S. B. Mosby & 
Company, of Redford City. 


CHicopEE, Mass.—The local officials will 
soon want proposals for 650 feet of 8-inch 
cast-iton pipe to connéct the present water 
main with the Dwight Company’s pumps, and 
also for laying the same. 


Lima, O.—Reports say that there is con- 
siderable dissatisfaction over the quality of the 
local water supply and that steps will soon be 
taken to improve it. 


Sroux Ciry, 1a.—The surveys for the pro- 
jected water-works plant on the Big Sioux 
have been completed and estimates will soon 
be wanted. 


Cisco, Tex.—The city will soon hold an 
election to decide upon a proposition to issue 
bonds for the construction of water-works. 


BROOKFI£ELD, Mo.—A committee which 
has been investigating the water-works ques- 
tion has reported in favor of building a sys- 
tem to be under municipal control. 


ARLINGTON HeiGuts, TEx.—A water- 
works system is to be established at this place 
by the Chamberlin Investment Company. 


Decora, 1A.—The water-works system at 
_ this place is to be considerably extended. 


PERTH AMBOY, N. J.—At a mass meeting 
held here August 16, it was unanimously re- 
solved to submit the question of establishing 
a system of water-works to a vote of the peo- 
ple at an early date. It is proposed to bring 
the water from Aguan Park, near Metuchen. 
For further information, address Mayor ER 
Pierce, as above. City Clerk James S. 
Wright writes: ‘‘The Council is taking steps 
towards the adoption of a public act which 
will authorize them to provide a supply of 
pure and wholesome water for the citizens.” 


LEBANON, PA.—It has been decided by 
those in charge to take immediate steps 
towards improving the local water supply. 


BrookviLLe, IND,—The people of this 
place are pushing a movement to establish a 
water-works system. 


GALLATIN, Mo.~—Specifications, etc., are 
being prepared by S. T. Elaynes for a system 
of water-works to be established at this place. 


BEEVILLE, TexX.—This place is to have a 
system of water-works. For particulars ad- 
dress Mayor A. C. Jones, as above. 


OxrorpD, N. C.—The city will hold an elec- 
tiou at an early date to decide upon the prop- 
osition to 1ssue $50,000 of bonds for the con- 
struction of water-works. 


CONNEAUT, O.—This place is to have a 
system of water-works. There will be eight 
miles of mains, 75 hydrants, two compound 
duplex pumping engines, two 70-horse-power 
steel boilers, and a stand. pipe 20 feet in di- 
ameter and soo feet high. Water will be 
taken from a driven well system on the shore 
of Lake Erie. 


TRENTON, TENN.—The city officials have 
finally decided, by a popular vote, to issue 
$20,000 in bonds for the construction of 
water- works. 


KEITHSBURG, ILL.—According to numer- 
ous reports this place is to have a water-works 
system. 


COLDWATER, MIcH.—The question of 
bonding the city to the amount of $70,000, 
for the construction of water-works, was voted 
on August 18, 1890, and carried. 


LinpDsAy, CAN.—Reports say that New 
York parties have made a proposition to put 
in water-works at this place. It is proposed 
to take a supply from artesian wells. 


Pugesio, Cot.—The Pueblo Water Com- 
pany has been incorporated here by H. J. 
Fitch and others. The objects include the 
laying of pipes in Bessemer and Pueblo. 
Capital, $300,000. 


MODESTO, CAL. —At a joint meeting of the 
Modesto and Turlock irrigation directors, 
held August g, it was decided to build a joint 
dam go feet high in the Tuolumne River, 
1,800 feet above the Wheaton dam, for the 
use of both districts. The engineers of each 
district will submit plans for a masonry dam, 
the best plan to be accepted by the boards in 
joint session. The amount of water to be 
diverted by each district is upon the basis of 
the acreage of the districts. 


ToLepo, Ia.—The people of this place 
have voted to bond the town in a sufficient 
sum to enable establishing a water-works 
plant. 


Fort Worth, Tsx.—It is probable that 
the construction of the projected water-works 
system for this place will soon commence. 


EAST PROVIDENCE, R. I.—The matter of | 


granting a franchise to the Riverside Water 
Company, to furnish water for domestic and 
general use, was considered at a special meet- 
ing August 18, and indefinitely postponed. 


Iona, MicH.—City Clerk W. H. Hearsey 
writes: ‘‘ This city has ordered survey plans 
and specitications for a reservoir of 500,000 
gallons capacity. I do not know whether it 
will be built or not.” 


Gouverneur, N. Y.—L. J. Richasdson, 
of Cortland, has received the contract for 
building the new water-works plant at this 
place at $53,000. The total estimated ex- 
pense of the construction, including engineer- 
ing, is $59,800. The water tower will be 30 
feet in diameter aad 40 feet high. 


CENTERVILLE, IowA.—Reports say that 
this place is to have a water-works system. 


TACOMA, WasH.—The Tacoma Mill Com- 
pany of this city, has decided to shortly in- 
crease its water supply, and with this end in 
view, the plans are being prepared for a res- 
ervoir, to hold 600,000 gallons, which the 
company proposes to erect. The plans are 
being drawn in the office of Assistant Engi- 
neer A. Rydstrom. It is proposed to so con- 
struct the reservoir that the water supply may 
be derived from the springs on the bluff top. 


_The reservoir will cost in the neighborbood of 


$250,000. 


MOBILE, ALA.—Our correspondent writes : 
‘‘ The contract for building the water-works 
in Shelby Ville, Shelby Co., Ala., has been 
let to H. Merrigold, of Anniston, Ala. The 
water will be taken from Freestone Springs 
in neighborhood. Its system will consist of 
nine miles of 12, 8 and 6-inch pipe; one 
2,500,000 Dean punip, and one 1,500,000 
Worthington pump; stand-pipe.”’ 


' Erroy, Wis.—City Clerk E. S. Willey 
writes; ‘°' The city will establish a system of 
water-works, work will not be begun, how- 
ever, until early next spring. This is on ac- 
count of a deficiency in the charter, which will 
be amended when the State Legislature con- 
venes.” 


BrookLyn, N. Y¥Y.—The Aldermen have 
adopted the report of the Water and Drainage 
Committee giving City Works Commissioner 
Adams power to go ahead and spend $700,000 
on improvements in the water supply in the 
portion of the city bordering on the high 
ground about Prospect Park. 


Cairo, ILL.—Thos, W. Gannon, Superin- 
tendent of the Water-Works, has been 
awarded the contract for building sewers on 
certain streets. 


INDEPENDENCE, MO.—The Superintendent 
of the Independence Water Company writes: 
‘* We intend to change our source of supply. 
Instead of pumping direct from the Missouri 
River, we will try and get asupply from dug 
or driven wells, near the river. We will erect 
a new pumping plant; will need two duplex 
pumps 3 million gallons each, with the nec- 
essary steam plant to operate them, a new 
stand-pipe 150 feet high by some [5 to 20 feet 
in diameter, about two miles of 14-inch and 
some three miles of 4-inch mains, with the 
necessary valves, etc. While we have been 
getting rough estimates as to the probable 
cost of these improvements, nothing definite 
will be done until after September 4, when an 
election will be held by stockholders for the 
purpose of increasing the bonded indebted- 
ness from $60,000 to $100,000.” 


PaLo, MIcu.—It is proposed to issue bonds 
for the construction of a system of water- 
works at this place. 


TRON MOUNTAIN, Micu.— The Iron Moun- 
tain Water- Works Co. has been incorporated; 
capital, $75,000. 


WaTeR-WorKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Canton, O.; Quebec, Ont.; Gainesville, 
Ga.; Norwalk, Conn.; New York City: 
Hoboken, N.J.; Algona, Iowa; Pasco, Wash.; 
Franklinville, N. Y.; Newport, Ky.; Alle- 
gheny, Pa.; Austin, Tex.; Madison, N. J. 


SEWERAGE. 

For Additional Sewerage Items see Proposal Columns 

Finovcay, O.—City Clerk Marion G. Foster 
writes: ‘Sewer District No. 1 has been estab- 
lished and the Board of Improvements has 
recommended the immediate construction of 
the same. The necessary ordinance provid. 
ing for the construction will probably be 
passed by the Council soon. The system con- 
sists ot six main sewers and about 60 sub main 
sewers.” 


JopLin, Mo.—Messrs. Rosewater & Chrys- 
ler, civil engineers, Omaha, Neb., have com- 
pleted plans and submitted their report with 
estimates of a system of sewerage for the city 
of Joplin, Mo. ‘The plans were approved 
and about $20,000 will be expended on work 
upon the system this season. 


Butte, Mont.—The sum of $70,000 has 
been voted for additional sewers at this place. 


CoL_umBus, GA.—The officials have decided 
to issue bonds for the construction of a sys- 
tem of sewers. 


WILLIAMSPORT, PA.—Reports say that ex- 
tensive improvements are to be made to the 
local sewerage plant. 


BRAINTREE, MASS.—Reports say that con- 
siderable sewer work is to be done at this 
place. 


LITTLE FALLS, N. Y.—Considerable sewer 
work is to be done at this place. Address the 
Town Clerk, as above. 


BATAVIA, N. Y.—A new system of sewer- 
age is to be introduced at the Batavia Insfitu- 
tion for the Blind. The State has appropriated 
$12,500 for it. It is expected that the swamp 
near the institution will be drained 


ASHLAND, Wis.—The City Council on 
August 12 voted the sum of $30,000 to be used 
in making sewer extensions. 


Kansas CiTy, Mo —An ordinance provid- 
ing for the establishment of a sewer district 
that will drain over 600 acres of the city lying 
between Eighteenth Street and Forest Ave- 
nue, Thirty-first Street and Highland, will be 
introduced at the next session of the Common 
Council. It has just been passed upon favor- 
ably by the Board of Public Works, and is 
now ready for the action of the two houses. 
The estimated cost of the main and lateral 
sewers in the three districts is $100,0v0. 


BRUNSWICK, GA.— Important steps will 
soon be taken towards establishing a system 
of sewers at this place. 


SEwers.—See our Proposal Columns for 
information regarding sewer construction at 
the following places: Danbury, Conn.; Wil- 
mington, Del.; Cleveland, O.; Key West, 
Fla.; New Haven, Conn,; Vancouver, B. C.; 
Para, Brazil. 


BRIDGES AND IRON STRUCTURES. 


For Additional Bridge items see Proposal Columns. 

ST. PAUL, MINN.—There is a proposition 
to bridge the Omaha tracks at Payne Avenue 
with a bridge of iron in place of the present 
one of wood. 


Lyons, IowA.—The Lyons and Fulton 
Bridge Company will build a highway bridge 
over the Mississippi River between Lyons, 
Iowa, and Fultoo, IJ. The structure will be 
2,650 feet long from end to end of approaches, 
the river being crossed by one 200-foot span, 
three 330-foot spans, and one 360-foot chan- 
nel span, all on masonry piers, the superstruc- 
ture to be of steel. C. F. Loweth, of St. 
Paul, Minn., is the Consulting Engineer for 
the bridge company. Contract has recently 
been let to the Chicago Bridge and Iron 
Works, for the entire work, 


Boston, MAss.—The Pittsburg Bridge 
Company has secured the contract for the 
Federal Street bridge, for $102,180, 


WORCESTER, MASs.—It is proposed to 
erect a bridge over the tracks at Lincoln 


Square, at this place. City Engineer Allen 
can furnish particulars. ; 


KNOXVILLE, TENN.—The Cherokee Land 
Company has a project on hand to open up a 
new tract of property, and among the other 
improvements necessary will be an iron 
bridge, on which it is proposed to expend the 
sum of $100,000. Gen. J. C. J. Williams, 
ile of the company, can furnish 

etatls. 


St. JOSFPH, gear mhs Scott, of this 
town, can give information of a posed 
bridge over the St. Joseph River at the foot 
of State street. ‘The Cincinnati, Wabash and 
Michigan Railroad are interested. 


EVANSVILLE, IND.— Auditor James D. 
Paine writes: ‘All bids were rejected for 
constructing a wrought iron bridge over 
Pigeon Creek. The Commissioners will re- 
advertise in the near future.” 


IRON City, TENN.—A scheme to place a 
briuge over Brush Creek is being discussed by 
the local officials. 


LovisviLLe, Ky.—It is proposed to con- 
struct an iron highway bridge over Kentucky 
Street at the expense of the city and the Louis- 
ville and Nashville Railroad Company. 
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DALLAS, TEX.—The City Engineer has 
made estimates for an iron bridge across Tur- 
tle Creek on Lemon Avenue. The City Coun- 
cil has been asked to build a bridge across 
Turtle Creek at Peak Street. oa 


BRISTOL, TENN.—Bonds in the sum of 
$50,000 will be issued at this place for the 
purpose of erecting five iron bridges on numer- 
ous streets. 


TYLER, TEX.—The Naches River is to be 
bridged at this city. 


ALEXANDRIA, LA.—A_ new railroad bridge 
is to be built across the Ked River at this 
place at about 200 yards below the mouth of 
the Rigolette River. The structure will be 
about 800 feet long, and the piers will be of 
iron filled with concrete. 


WESTON, W. VA —Plaus have been ac- 
cepted by the County Commissioners of Suar’s 
County for a new iron bridge, 36 feet wide 
and 195 feet long, across Hughes River at this 
place. The Commissioners will soon adver- 
tise for bids. 


AuGcustTaA, GA.—Reports say that proposals 
will soon be wanted by the North Augusta 
Land Company for the new bridge which it 
proposes to build over the Savannah River at 
this place. 


BROOKLYN, N. Y.—The Lewis & Fowler 
Girder Company, of this city, has been incor- 
porated with the Secretary of State, to ac- 
quire, by purchase or otherwise, and to use 
and dispose of letters patent, licenses, etc., 
for and in respect of inventions relating to 
girder rails, etc., and to manufacture and sell 
these rails. The capital stock is $300,000, 
and the trustees are John W. Fowler and 
others. 


LYNCHBURG, VA.—The City Council has 
ordered the construction of an iron bridge 
across Blackwater Creek. 


St. PAUL, MINN.—Reports say that the 
Mississippi River is to be bridged by the Great 
Northern Railroad, at a point below the pro-: 
posed Broadway edifice, in this city. 


Detroit, MicH.—The special Council 
Committee on Bridges will meet August 25, 
with the City Councilor and City Attorney, to. 
consider the proposition of the Michigan Cen- 
tral Railroad Co. to share the expense of the 
construction of an iron bridge over their 
tracks on Baker Street. 


t 


Boston, Mas3s.—The following proposals 
for the Federal Street bridge draws were 
opened August 20 by the Engineering Depart- 
ment: Pittsburg Bridge Company, Pittsburg, 
Pa., $10,218: D. H. Andrews, Boston, 
Mass., $11,998. The contract was awarded 
to the Pittsburg Bridge Company. 


CHICAGO, ILL. —Reports say that proposals 
will soon be wanted for the erection of the 
substructure of the Canal Street bridge over 
the South Branch. ‘Ihe estimated outlay is 
' $25,000. | 


DuLuTH, MINN.—The contract for con- 
structing the iron work of Howard's Pocket 
bridge has, it is reported, been awarded to 
the King Iron Bridge and Manufacturing 
Company, of Cleveland, O., at $27,100. 


PAOLA, KAN.—Reports say that the County 
Commissioners of Miami County have adver- 
tised for proposals to build bridges at the ful- 
lowing places: Across the Marais des Cyg- 
nes north of Osawatomie, across the Wea, 
east of Paola, and at Whiteford, on Bull 
Creek, in North Marysville. 


PirTsBuRG, PaA.—Reports say the Fifth 
Street Bridge Company has been formed in 
this city for the purpose of erecting a bridge 
and viaduct from the foot of Fitth Street to 
Stockton Avenue. 


St. PAUL, MINN.—The Chicago, St. Paul, 
Minneapolis & Omaha will probably replace 
the wooden bridge over its tracks on Payne 
Avenue with an tron structure. 


BripGEs.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Marble Falls, Tex.; 
Rome, N. Y.; Brooklyn, N. Y.; Pineville, 


Ore. 
NEW DEPOTS. 

St. JosepH, MicH.— The Cincinnati, Wa- 
bash and Michigan Railroad will build a new 
cepot here, also round-house and other build- 
ings. 

STREET-WORK AND PAVING. 

ASHLAND, WIS. — The City Council has 
authorized the paving of numerous streets 
with cedar block. 
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New Brunswick, N. J. — Considerable 
important paving work is to be undertaken in 
this city. The City Clerk can furnish par- 
ticulars. 


Toronto, CAN.—There is a project-in this 
city to make improvements in paving, and 
also to construct several tunnels, and the en- 
tire cost of the work is estimated at $186,408. 
Alderman Hewitt, Chairman of the Com- 
mittee on Street Paving, can furnish in- 
formation. 


MEDIA, Pa.—Considerable street paving is 
to be done at this place. 


Sr. PAuL, MINN.—A committee from the 
Arlington Hills Citizens’ Union recommends 
the paving of numerous streets 


ToLeEpo, O.—Paving contracts with fire 
brick have been awarded to Claflin & Miller, 
at $14,340.45, and Wm. McMahon with cedar 
blocks, at $4, 762.39. 


CHATTANOOGA, TENN. — The following 
bids for paving were opened by the Board of 
Public Works on August 14, 1890: For 
Market Street, Gen. P. M. B. Young bid. 
$2.74 per square yard for sand and $3 30 for 
concrete; M. E. Maher, $2.69 for sand and. 
$3.35 for concrete; Venable Bros., $2.59 for; 
sand and $3.40 for concrete. For Carter! 
Street, the Southern Construction Company 
bid $2.30 per square vard, 10 per cent. re- 
tained, or $2.34 with all money paid and a 
five years’ guarantee given. General Young’s 
bid was $2.25 per square yard with 10 per 
cent. retained. For Montgomery Avenue, 
Southern Construction Company bid $2.42 
per square yard, and General Young, $2.30. 
‘Che amount of paving to be done in all three 
streets covers about 38,000 square yards. 


JOHNSON CiTy, TENN.—A meeting was 
held August 15, to consider the issuance of 
$50,000 worth of bonds for streets and schools. 


SCRANTON, PA.—Considerable paving is to 
be done in this city at an early day. 


SouTH NORWALK, CONN.—The sum of 
$10,000 has been appropriated for paving pur- 
poses at this place. | 


GAS AND ELECTRIC-LIGH FING. 


ST. Joun, N. B.—The St. John Electric 
Light Company has been organized at this 
place with a capital stock of $50,000, for fur- 
nishing lights to cities, towns, etc. 


Laconia, N. H.—Improvements are to be 
made to the local electric lighting plant, at a 
cost of $10,000. 


MorTON, PA.—The Faraday Electric Light 
Company will erect a plant as soon asa site 
can be secured. The company expects ta 
supply Secane, Swarthmore and Moore’s sta- 
tion. . 


PORTLAND, ME.— The Orient Electric 
Company will establish a plant at this place. 
Capital stock, $100,000. Address Robie 
Blake, Cornish, Me. 


HunTINGTON, IND.—The Huntington Fuel 
and Light Company has been incorporated 
here. Capital stock, $25,000. John K. Brice, 
Frank D. Townsend and others are inter- 
ested. 


CHESTER, S. C.—At a recent town meet- 
ing it was voted to authorize the Council to 
contract for a system of electric street light- 
ing at a cost not exceeding $2,000 per annum, 


WINCHESTER, TEX.—It is proposed to es- 
tablish an electric light plant at this place. 


SENECA FA.ts, N. ¥.—Immediate steps 
will be taken to rebuild the electric light plant 
at this place which was recently destroyed by 
fire. 


McKEEsporT, Pa.— The Enterprise Light, 
Power and Heat Co., has been organized here, 
with a capital of $100,000, to do business at 
RKeynoldstown. The officersare: President, 
J. E. White; treasurer, Thomas Reynolds. 


BeLoiT, Wis.—The Common Council has 
contracted with the Beloit Electric Light Co, 
for thirty 2,000 candle power lights, at $75 a 
year per lamp, the lights to be run every night 
until 1 o'clock. 


Hous, L. I.—The Standard Light Co. 
has been incorporated for the purpose cf light- 
ing Hollis and adjoining places. A complete 
plant 1s to be established and material will be 
wanted for a circuit of 200 lights of 20-can- 
dle power each. For particulars address E. 
H. Rath, Corbin Building, New York City. 
‘| he capital of the company is $500,000. 


MILLEDGEVILLE, GA.—The local electric 
light company will double the present capacity 
of its incandescent system and also add the arc 
system. 


CoHASSET, MASS,—Immediate steps will be 
taken toward establishing an electric light 
plant at this place. 


Eaton, O.—This place is to have electric 
ligbts, at an expenditure of $20,000. 


BRAINTREE, Mass.—An electric lighting 
project is being discussed here. 


SHEFFIELD, ALA.-—The local electric light 
company is preparing to buy new electric ma- 
chinery. 

WASHINGTON, GA.—A 500 light electric 
lighting plant is to be established at this place 
as soon as plans, etc., are completed. 


SHELBYVILLE, IND.—The Indiana Water 
and Light Co., of this place, is consolidating 
its electric light and water-works plants. A 
new building and additional liglting appara- 
tus will be added. 


CLINTON, MO.—At a recent meeting of the 
Common Council it was decided to light the 
streets of that city with 38 arc electric lights. 


TToPEKA, KAN.—The Johnson Fuel, Gas and 
Construction Co., has been incorporated here 
with a capital stock of $200,000. ‘lhe direct- 
ors are C. P. Baker, T. D. Cook and others, 
all of Topeka. 


WELLSVILLE, N. Y.—An electric lighting 
plant is to be established at this place. 


CENTREVILLE, [owA.—An electric light 
plant is to be established at this place. 


CANISTEO, N. Y.—This place is to have 
electric ligbts. For particulars, address 
Messrs. Bailey & Davis, as above. 


MONILLTON, ARK.—A franc!.ise has been 
granted to W. J. Stowers and others for estab- 
lishing, etc., an electric Jight plant. 


MounT PLEASANT, MicH.—An electric 
lighting company has been incorporated here, 
and a plant is to be established atonce. The 
capital stock is $10,000, 


Oi City, Pa.—The city officials will soon 
want proposals for electric lighting. 


WAYNESBORO, GA.—The Waynesboro Elec- 
tric Light Company has been organized here 
with a capital stock of $7,500. Dhrectors, 
A, G. Whitehead, P. L. Corker and others. 


SAN FRANCISCO, CAL.—The California 
Gas, Light and Fuel Company has 4Siled arti- 
cles of incorporation. Directors, H. b. Smith, 
Jr., of Alameda, and others. Capital stock, 
$10,000,000, 


ELECTRIC RAILWAYS.—New electric rail- 
ways are to be built and improvements ate to 
be made to those already established at the 
following places: Winnepeg, Man.; Waco, 
Tex.; Owasso, Mich.; Rochester, N. Y.; 
Newark, N. J.; Portland, Ore.; Salem, Mass. ; 
Braintree, Mass, Memphis, Tenn.; Paterson, 
N. J.; Knoxville, Tenn.; Norfolk, Va.; 
Hastings, Neb.; Beatrice, Neb. 


RAILROADS, CANALS, ETC. 


SPRINGFIELD, ILL.—The Citizens’ Street 
Railway Co., of which Charles F. Herman is 
secretary, will spend $150,000 or more in an 
electric plant, and the road will be run by 
electricity. 


MARQUETTE, MICH.—The Marquette and 
Presque Isle City Railway Company has been 
incorporated, capital $25,000. 


HoLianpD, Micu.—The Holland South 
Shore Railway Company has been incorpor- 
ated; capita] €60,000. 


INDUSTRIAL. 


ABERDEEN. S. D.—At a special election 
held here it was decided to issue city warrants 
to the amount of $50,000, to aid in the con- 
struction of a railroad from Oakes to Aber- 
deen and Pierre. 


SAN Francisco, CAL.—The San Fran- 
cisco Gas Light Company will build a wharf 
(for the reception of coal cargoes) at the foot 
of Second Street. M. E. Manson, C, E., 
can give particulars, 


COATESVILLE, PA.—Huston & Co. con- 
template erecting a steel plant at this place. 


MISCELLANEOUS. 


SPRINGFIELD, ILL —C. W. Shinn, archi- 
tect, has completed plans fora boiler shop, to 
cost about $35,000. A. L. Ide and E. A. 
Wilson are interested. Plans will also be 
made for a furniture factory, in which the 
same parties are interested. 


AUGUST 23 


NEW CORPORATIONS. 


MADISON, Wis.—The Wisconsin Bee Line 
and West Superior Railroad Co. has been in- 
corporated. The object of the company is to 
construct a line from Milwaukee to West Su- 
perior, a distance of 360 miles. 
stock is $3,000,000. The incorporators are 
C, D. Smith, F. M. Fox, R. O. Bigford, and 
others. 


BIDS OPENED. 


FAIRBURY, NEB.—The contract for build- 
ing the Jefferson County Court House was 
awarded August 12 to J. C. Holland, of ‘l’o- 
peka, at $52,000. The building is to be of 
stone and is go by 106 feet. 


SHERBROOK, N. DaK.— The following bids 
for furnishing 26,000 common or slop bricks 
were received by L. C. Goplemd, Auditor, 
August 12; W. P. Alsip, Grand Forks, N. 
Dak., $235; W. I Warrey, N. Dak., $11 per 
M., or $286. 


MILLEDGEVILLE, GA.—T. O. Brown, of 
Augusta, Ga., bas been awarded the contract 
for the erection of the Girls’ Normal Indus- 
trial School, at $38,000. Messrs. MacMur- 
phy & Story, of Augusta, are the architects. 


Boston, Mass.—The following proposals 
for the construction of sections 8 and 9, 
Metropolitan Sewerage System (East Boston), 
and Sections C and D (Brighton), all in this 
city, were opened by the Board of Metropoli- 
tan Sewerage Commissioners, August 13: 
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VickKsBurG, Miss.—The contract for roof- 
ing, plumbing and gas fitting of the new 
Natchez Hotel has been sublet to H. B. 
Bruser, of this city, at $80,000. 


INDIAN ORCHARD, Mass.—The contract 
for the brickwork on the additional plant for 
Chapman Valve Manufacturing Company, 
Jason Giles, General Manager, has_ been 
awarded to D J Curtis, of Springfield, at 
$8,000, 


E.tis Istanp, N..¥Y.—Frank Rinschler, of 
Stapleton, August 20, received the contract 
for building the masonry and making the 
foundation for the main immigration station 
on Ellis Island. His bid was $13,747. The 
contract for making the cribwork, with the 
exception of the breakwater, was awarded to 
Warren Rosevelt, of New York City, for 
$37,000. 


SPRINGFIELD, MaAss.—The following pre- 
posals for the erection of the Pynchon School 
has been received by the city property com- 
mittee: J. S. Sanderson, $30,845; J. B. Walls, 
$30,500; Jerry Shea, $29,335; L. H. Scott, 
$28,877; L. Strong, of Chicopee, $27,641; 
Patrick Benston, $27,625. The contract has 
not yet been awarded. 


CAMDEN, N. J.—The Board of Education 
has awarded the contract for the new school- 
house on Newton Avenue to City Assessor 
John Corbett, at $19,281.79. The lowest bid 
was that of Charlton H. Sayre, $18,127, but 
it wasinformal. The contract for building an 
extension to Mt. Vernon school was also 
awarded to Corbett, at $5,598 63. 
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BROOKLYN, N. Y.—The following pro- 
posals for furnishing and setting up at the 
County Almshouse four boilers were opened 
by the Charity Commissioners August 20: 
Ch. Cunningham, Brooklyn, N. Y., $8,870; 
Blake & Williams, New York City, $7,533; 
Donegan & Swift, New York City, $6,694; 
Peter J. Donahan & Sons, Brooklyn, N. Y., 
$6.230; Consolidated Iron Company, Ho- 
boken, N. J., $8,250; Henry Voght & Bro. 
Manufacturing Company, Brooklyn, $7,300. 
The lowest bidder received the contract. 


GOVERNMENT WORK. 


WASHINGTON, D, C.—The following pro- 
posals for the work named were opened on the 
given dates by the Supervising Architect of 
the l'reasury Department : 


Vicksburg, Miss.—Iron vault doors for the 


United States Court House and Post Office at . 


this place; opened August 20. Bidders; Na- 


tional Safe and Lock Company, Cleveland, O., | 


$739.80; Farrell & Co., Philadelphia, Pa., 


$921; L. L. Leach & Son, Chicago, Ill., | 


$1,183; Barnes Safe and Lock Company, 


Pittsburg, Pa., $621; Hall's Safe and Lock . 


Company, Cincinnati, O., $726; John J. Mil- 
ligan, Vicksburg, Miss., $900. 

Wilmington, N. C.—Approaches to the 
United States Post Office and Custom House 
at this place; opened August 6. Bidders: P. 
Sinchan & Sons, Raleigh, N. C., per specifi- 
cations, $16,360.80; using artificial stone for 
sidewalks, $10,842.05; Thomas E. Wallace, 
Wilmington, N. C., artificial stone, $12,222; 
National Paving Company, Philadelphia, Pa., 


artificial stone, $13,946; Martin Hendricks, | 


Washington, D. C.,, per specifications, $14,- 
359.34; artificial stone, $11,859.34; J. P. 
Laurence, Wilmington, N. C., specifications, 
two bids, $13,614 and $11,500; artificial stone, 
$12,000 and $11,000, 
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PHILADELPHIA, PA.—The following bids 
for repairs to the United States iron pier, in 
Delaware Bay, near Lewes, Del., were re- 
ceived by C. W. Raymond, Major of Engi- 
neers, U.S. A., August 15: Wm. H. Vir- 
den, Lewes, Del., $6,514; The Alvin R. 
Morrisson Co., Wilmington, Del, $5,937. 


PROPOSALS. 


(Continued from page ii.) 


BUILDINGS, Pittsburg, Pa.—Pro ls are wanted 
until August 30, for the erection of five brick factory 
bu:ldings for the Standard Underground Cable Com- 
pany. Address Frank I. Cooper, architect, Room 2¢, 
Allegheny County Court House, as above, 


WATER-WORKS, Franklinville, N. Y.—Proposals 
are wanted until September 4, for the construction of 
a compl-te system of water-works at this place. Ad- 
dress Alfred Spring, Secretary of the Board ot Water 
Commissioners, as above, 


SEWER FOUNDATIONS, New Haven, Conn.— 
Proposals are wanted unt:] September 3, for construct- 
ing pile and timber foundations for about, 3,200 feet 
ot sewer. Address A. B. Hill, City Engineer, as 
above. 


WATER-WORKS, Algona, Iowa.—Proposals are 
wanted unttl September 1, for the construction of a 
complete system of water-works at this place. Ad- 
dress W, B. Quartor, City Clerk, as above. 


PAVING, Brooklyn, N. Y.—Proposals are wanted 
until August 27, for paving cumerous streets. Ad- 
dress Joha P, Adams, Commissioner of City Works, as 
above. 


WATER-WORKS, Gaffocy City, S. C,—Proposals 
are wanted, no date specified for the construction of a 


system of water-works. Address F. G. Stacy, as 
above 
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PROPOSALS. 


AUGUST 20, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., on or 
before 2 o'clock P. M., on the roth aans. Septem- 
ber, 1890, for all the LABOR A MAT 
RIA required in the erection and comple- 
tion of the U. S. Post Office building at WATER- 
TOWN, N. Y. (heating apparatus not ceppbcanies f 
in accordance with the drawings and oa 
fication, copies of which may be had on 
application at this office or the office of the 
Superintendent at Watertown N. Y. Each 
bid must be accompanied by a certified check 
for $500. The Department will reject all bids 
received after the time herein stated for the 
opening of the same; also, bids which do not 
comply strictly with all the requirements of 
this invitation. Proposals must be inclosed in 
an envelope, sealed and marked, “ Proposal 
for the Erection and Sapiens (except heat ng 
apparatus) of the U. S. Post Office Building at 
atertown, N. Y.,”’ and addressed to JAS. H. 
WINDRIM, Supervising Architect. 13 


AUGUST 21, 1890. 

EALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., on or 
before 2 o'clock P. M.,on the 8th day of Septem- 
ber, 1890, for all the labor and material required 
forthe EXCAVATION, CONCRETE UN- 
DATIONS, STONE AND BRICK WOR of 
the basementand area walls of the United States 

Post Office, Court House, etc., at TROY, 
Y., in accordance with the drawings and 
Specification, copies of which may be had at 
this office or the office of the Superintend- 
ent, at Troy, N. Y. Each bid must. be 
accompanied by a certified check for $500. The 
Department will reject all bids received after 
the time herein stated for the opening of the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be inclosed in an envelope, 
sealed and marked, “Proposal for the Excava- 
tion, Concrete Foundation, Stone and Brick 
Masonry for the Baseme.t and Area Walls of 
the Post-Office, Court House, etc., at Troy, N. 
Y., and addressed to JAS. H. WINDRIM, Super- 
vising Architect. 13 


BRIDGE, Clifton Forge, Va —Proposalsare wanted, 
no date specified, for the erection of a bridge over 
aes Creek. Address the Clifton Forge Company, 
as above. 


CHURCH, Atlanta, Ga.—Proposals are wanted 
until September 10, for the erection of achurch at 
this place, Address A, D. Adair, as above. 


ARMORY, Jamestown, N. Y. — Proposals are 
wanted until September ro, for the erection’ of an 
armory building at this place. Address Hon. I. G. 
Perry, Comm’ssioner, Capitol, Albany, N. Y, 


BUILDINGS, Albany, N. Y.—Proposals are wanted 
until September 1, for the erection of certain buildings, 
toinclude plumbing, etc, at Mattewan, N.Y. Ad- 
dress I. G. Perry, Commissioner, Capitol, as above, 


BRICK, Boston, Mass.—Proposals are wanted until 
September 1, for furnishing 2,000,000 or more hard 
brick. Address Howard A. Carson, Chief Engineer, 
Metropolitan Sewerage Commissioners, as above, 


PIPE AND CASTINGS, Norwalk, Conn. —Pro- 
posals are wanted until August 26, for turnishing, etc., 
575 tons of 16-inch cast-iron water pipe, together with 
such special castings as may be necessary. Address 
A. H, Camp, Clerk of the Water Company, as above, 


BRIDGE, Bastrop, Tex.—Proposals are wanted un- 
til September 1, for the erection of an sron bridge over 
Wi lbarger Creek, near Elgin. Address the Commis- 
sioners’ Court of Bastrop County, as above. 


BRIDGE, New Gretna, N. J.—Pr2posals are 
wanted until September 15, for the erection of an iron 
bridge over the Mullica River, Address Charles A. 
ee Chairman Board of Chosen Freeholders, as 
above. 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION. 


ANTFD.—A FIRST-CLASS PLUMBER OF 
ten years’ experience desires a steady position. 
Address P, O., care this office. 


POSITIONS VACANT. 


WANTED.—FOR PERMANENT POSITION, 
good salary, two first-class draughtsman for 
detail bridge and structural iron workshop drawings. 


None but the very best men wanted. Apply by 
letter, gi: ing references and experience. MILLIKEN 
BROS... 55 Liberty Street, New York. 


ee 


Building [ntelligence. 


NEW YORK. 


S w cor 160th st and Amsterdam ay, br flat: 
cost, $15,000; 0, Wright, Gillie & Bro; a, H 
Fouchaux. 

g Vestry st, br warehouse; cost, $45,000; 
o, F Leggett; a, W H Smith. 

S w cor roth av and 8tst st, 3 br flats: cost, 
$105,000 all; o, P Dempsey; a, E L Angell. 

Sedgwick av, cor Academy st, br home; 
cost, $200,000; 0, Webb Academy: a, O B 
Jennings. = 

Secor 16th st and 6th av, br office bldg: 
$250,000; 0, Greenwood Savings Bank; a, R 
W Gibson. 


N w cor Willis av and 135th st, br flats; 


| cost, $30,000; 0, G D Ross; a, J C Burne. 
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BUILDING INTELLIGENCE. 
NEW YORK .—Continued. 

N s 135th st, 81 w Willis av, 2 br flats; 
cost, $40,000 all; o and a, same as above. 

W s Willis av, 25 n 135th st, 3 br flats; 
cost, $60,000 all; o and a, same as above. 

N w cor 84th st and Madison av, br dwell; 
cost, $125,000; 0, R B Lyacb; a, J H Dun- 
can. 

39-41 W 27th st, br hotel; cost, $75,000; 
o, ES Renwick and others; a, Renwick, As- 
pinwall & Russell. 

528 Canal st, br store; cost, $13,000; 0, M 
S Herman; a, F Baylies. 

so7 W sath st, br ten; cost, $14,000; 0, G 
Anthon; a, J W Cole. 


Ss r7sth st, 150 w Franklin av, fr dwell; 
cost, $22,000; 0, Mary Seiford; a, ) J Vree- 
land. 

S s 97th st, 140 w Amsterdam ay, br stable; 
cost, $15,000; 0o, M Guggenheimer; a, R N 
Anderson. 

S s 87th st, rs0e roth av, 12 br dwells; cost, 
$192,000 all; 0o, D W James; a, J G Prague. 

E s roth av, rsth to 16th sts. br factory; 
cost, $600,000; 0, N Y Biscuit Co; a, Ro- 
meyn & Stevens. 

147 Stanton st, br flats; cost, $20,000; 0, 
Lomi & Parker; a, C Rentz. | 

248-252 W 43d st, 3 br flats; cost, $55,500 
all; o, A Moore; a, G Kaister. 

Broome st, s w cor Goerck st, 2 br flats; 
cost, $20,000 each; o, Bernhard Rosenstock; 
a, WC Frohme. 

36 Forsyth st, br and stone flat; cost, $18,- 
oov; 0, Loomis & Parker; a, C Rentz. 

s7 Mott st, br flat and store; cost, $15,- 
000; o, Isaac Marks; a, F Wandel. 

120 Willett st, br and stone flat; cost, $18,- 
000; 0, Fay & Stacom; a, C Rentz. 

Wooster st, es, £20 s Houston st, br ware- 
house; cost, $60,000; o, Patrick H McManus; 
a, J A Webster. 

Broadway, n e cor 18th st, br, stone and 
terra cotta office bldg; cast, $200,000; 0, 
Ewen McIntyre; a, R H Robertson. 

213 E 21st st, br and terra cotta flat; cost, 
$18,000; 0, Eliza Weber; a, Weber & Drosser. 

N s 22d st, 188 e 7th av, 2 stone-front flats; 
cost, $70,000; 0, John Jordan, et al. a, J W 
Cole. 

N s 74th st, 225 w Ist av, rear, br flat; cost, 
$17,000; 0, Philip Braender; a, W Graul. 

N s 8oth st. 149.9 € Sth av, br and stone 
dwell; cost. $70,000; 0, Samuel C Boehm; a, 
F A Minuth. 

Madison av, s w cor 107th st, 4 brand stone 
flats; cost, $100,000; 0, Hugh Brady; a, E 
Weirs. 

N s 137th st, 100 e Lincoln av, br factory; 
cost, $15,000; 0, John H Droge; as MV B 
Ferdon. 

ALTERATIONS——-NEW YORK. 

855 sth av, extension; cost, $8,500; 0, 
Madame F DeBarrios; a, E S Hess & Co; m, 
Jones & Co; c, W Hamilton. 

170-172 Greenwich st, br shop; cost, $20,- 
000; o, New York Steam Co; a, not given. 

S s 61st st, 200 e gth av, br flat; cost, 
$10,000; 0, Leid & Lennon; a, Buchman & 
Deisler. 

4 W sath st, br dwell; cost, $9,000; 0, 
J D Rockfeller; a, H O Wren. 

126-128 E sgth st, br hospital; cost, $12,- 
000; 0, Orthopzedic Hospital; a, C C Haight. 

44 E 57th st, br dwell; cost, $8,000; 0, 
S A Valentine; a, Carrie & Hastings. 


BROOKLYN. 

N e cor Bedford av and Hayward st, br 
dwell; cost, $12,500; 0, Mrs Margaret Mul- 
vihill; a, H A Billard. 

E s Bedford av, 22 n Hayward st, br dwell; 
cost, $10,000; 0 and a, as above. 

S s Cornelia st, 300 e Bushwick av, 5 fr 
dwells; cost, $22,500 all; o, R Dreyer; a, 
C F Naughton. 

Es Harvard av, 86 s Herkimer av, fr 
church; cost, $12,000; 0, St John’s A M E 
Church; a, C A Povie. 

N s Jefferson av, 480 E Bushwick av, 4 fr 
dwells; cost, $12,000 all; o and a, KR B Mil- 
ler. 

N s Hancock st, 273 w Tompkins av, br 
dwell; cost, $£2,000; 0, W Reynolds; a, I D 
Reynolds. 

S s Moffat, 150 w Bushwick av, br dwell; 
cost, $13,000; 0, Evangelical Home Society; 
a, Th Engelhardt. 
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BUILDING INTELLIGENCE. 
BROOKLYN .—Continued. 
Oakland st, n e cor Greene st, 4 fr (br 
filled) stores and tens; cost, 4,000 each; o. 
James Kelly; a, F Weber; c, J A and W H 
Port, m, C C Gately. 
Ss S3dst, roo w Hooper st, 2 br tens; 
cost, $6,000 each; o and b, J W Lamb& Son; 
a, A W Lamb. 


Ss N 1st st, 75 Wythe av, 1 br storehouse 
and stable; cost, $8,000; o, Thomas W Kiley; 
a, WV H Gaylor. 


BETHLEHFM, PA.—Wall and Mable, 5 
br and terra cotta dwells; cost, $14,000; 0, 
: tf Myers; a, A W Leh; b, no contract 

t. 


BOSTON, MASS.—Knapp st, br mercantile, 
alteration and extension, cost, $53,000; 0, 
Cobb, Bates & Serxa; a, Hartwell & Rich- 
ardson; b, McNeill Bros. 


Ruthven st near Elm Hill av, fr dwell; 
cost, $12,000; 0, M P W Jones; a, J W 
Beals; b, Ourish & Rich. 

Harbor View st. fr dwell; cost, $7,000; 
o and b, Hugh H Smith; a, E N Boyden. 


Clinton st and N Market st, fr rebuild 
(fire); cost, $40,000; 0, Clinton Market 
Corps; b, J J Shaw. 

43 Central wharf, internal altera- 
tion; cost; $6,000; o, J D Williams, Treas; 
b,SS Goodwin. 

436 Meridian st, fr dwell; cost, $7,500; 
o, SM Stevens; a, 1 S Eastman; b, Hatt 
& Rogers. 


Cambridge st near Dustin st, fr dwell; 
cost, $7,000; o, Henry P Kennedy; a, T I. 
Smith; b, James Muldoon. 


Conant st and Bumstead lane, fr dwells; 
cost, $7,500; 0, Thos Toohey; a and b, J 
H Pierce. 


BRADDOCK, PA.—A church, to cost, $15,- 
000, is to be erected at this place. Address 
the pastor of the Disciple Congregational 
Church, as above. 


CAIRO, ILL.—The building of a new City 
Hall is proposed, as one is badly needed in 
Cairo. 


CHAMBERSBURG, PA.—A hospital bidg 
is to be erected at this place by the Chil- 
dren’s Aid Society. Address Dr J S Hull, 
as above. 


CHICAGO, ILL.—Winter nr soth, br flats; 
cost, $35,000; o, Jno S Thomas. 


Packers av and 46th, beef house; cost, 
$30,000; 0, T E Wells & Co; b, William 
O’Brien. 

2469 ns Paulina, br dwell; cost, $8,000 ; 
o, R J Gannell. 


4938-40 Drexel boul, br dwell; cost, 
$65,000; o, Dr J A M’Gill; a, H Ives 
Cobb; b, Angus & Girdele. 

4ltg Vincennes av, br flats; .cost, $8,- 
000; o, F N Nelligan; a, W W Myers. 

§121-23 Kimbark av, br dwell; cost, $8.- 
000; o, C C Conover; a, N Sprague. 

538 46th, br flats; cost, $8,000; o and 
b, Z F Ringer; a, N El Smith. 

4823-29 Drexel boul, br dwell; cost, 
$75,000; o, Albert Wisner. 


170-72 g2d, br store and flats; cost, $r0,- 
000; o, Hermann Derwedden; a, T Tret- 
holm; b, Daegling & Co. 

3300 Wallace, br flats; cost, $11,000; 0, 
Jno Hackett; a and b, C Kerbach. 


927 w Adams, br dwell; cost, $8,000; 0, 
Jas McGraw. 


1113-15 Lawndale av, br dwell; cost, 
$13,000; 0, Bonney Bros; b, F C Porter. 


3836 Wabash av, br flats; cost, $8,000; 
o, Geo E Core; a, R G Pentecost; b, T A 
Beckett. 

351 Webster, br store and flats; cost, 
$8,000; o, Frank L Shellenberg. 

1430-38 W Congress, br flats; cost, $30,- 
000; 0, Elizabeth Cooley. 

3646 Michigan av, br dwell; cost, $16,- 
000; o, M Gimbel; a, O W Marble; b, 
O Anderson & Co. 

s04-10 Armitage av, br store and flats; 
cost, $8,000; o and b, Aug Wentel; E 
Clark. 

3803 Vincennes av, br addn; cost, §11,- 
000; o, J R Crocker; b, Williams & Stacy. 

129!-1301 Taylor, addn to faetory; cost, 
$20,000; o, Jas A Piper; b, Mortimer & 
Barr. 
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CHICAGO, ILL.—2713 Indiana av, br flats; 
cost, $12,000; o and a, Jas A Tham: b, A 
Collender. 


Cor Washington boul and Peoria,St Mary's 
Mission House, adjoining Cathedral; cost, 
$15,000; 0, Episcopal Bishop of Chicago; 
a, Treat & Foltz. 

La Salle and Adams, 2 additional stories 
to office bidg; cost, $125,000; o, Home In- 
surance Co; a. W L B Jenney. 

95t Ogden av, br flats; cost, $12,000; 0, 
P Bretchmer; a, A J Pott. 

Edison Park, lodge bldg; cost, $9,000; a, 
¥ Ablschlager. 

Hoyne and La Moyne av, br dwell; cost, 
$20,000; a, H T Kley. 

W Harrison, west of Oakley av, br flats; 
oe $12,000; o, Thos Gault; a, W L Car- 
roll. 

Michigan av near 12th, 8-story apartment 
house; cost, $100;000; o, E O Russell; a, 
Fred Baumann and J K Cady, 


2332-48 State, br store and flats; cost, 
$40,000; 0, Jonathan Clark; a, Howe & 
Shelton. 

Lake Shore Drive. st and br dwell; cost, 
$25,000; o, Hiram N Smyth; a, as above. 

Cor Dearborn av and Erie st, 2-story ad- 
dition to Mentone flats; cost, some $40,000; 
a, LG Hallberg. 


Oakenwald av near 4sth st, br dwells; 
cost, $45,000; 0, R F Keith; a, as above. 

Park av and Floyne, brand st dwell; cost, 
$26,000; o, J J McGrath; a, as above. 


1201-23 N Western av. br flats; cost, 
$160,000; 0, Geo L Marchie; a, Perley 
Hale; b, Wm Zullsdorf. 

1027 W roth st, br flats; cost, 810,000; 
o and b, Frank Kneaba; a, Anton Charvat. 

3312 Indiana av, br dwells; cost, $8,000; 
o, Hy Ifeflor; a, Furst & Rudolpb; b, A 
Minor. 

225 S Morgan st, br flats; cost, $8,000; 
o, J L Brown. 

123-25 LaSalle av, br office bldg; cost, 
$60,000; o, Watson estate; a, Bowman & 
Cody; b, Barney & Rodatz, 

g-18 Huron st, br factory; cost, $90,- 
000; 0, Jose Tilt; a, M P Bell; b, same as 
above. 

160 bidgs costing less than $7,000 each. 


COLUMBUS, O.—State st, br and stone 
church; cost, $25,000; W H Slade, trustee. 
10 dwells; cost, $27,000. 


DECATUR, ILL.—Henry F Starbuck, ar- 
chitect. Chicago, Ill., has completed plans 
for 2 churches, one a Presbyterian, to cost 
$75.000, and the other an Episcopal, to cost 
$30,000. R G Young has been awarded 
contract for the construction. The plumb- 
ing has not yet been contracted for. 

R L Dickinson, architect, has completed 
plans for a residence for J S C Cussins, of 
the same place. 


DENVER, COL.—S 5th st, bet rath and 
13th avs, br brewery; cost, $100,000; 0, J 
P Dostal; a, Hiershuer & Hiershuer. 

McCollough Addition, br dwell; coat, 
$8,000; o, Thomas Furgeson. 

McCollough Hill Addition, stone dwell; 
cost, $10,000; o, William Geddes. 

McCollough Hill Addition, stone dwell; 
cost, S10,000; o, David Seerie. 


DETROIT, MICH.—Cor Chene st and R R, 
4 story br mfy bldg; cost, $40,000; 0, De- 
troit Radiator Co; a, Scott, Kamper & 
Scott. 

Cor Cass and Middle sts, 4 story br hotel, 
cost, $15,000; o, Wm B Perkins; a, Don- 
aldson & Meier. 

Jefferson av, bet Dubois & Chene sts, 2% 
story br and s res; cost, $14,000; 0, Michael 
Martz; a, Gordon W Lloyd. 

Secor Michigan av and 4th st, block of 
4 4-story br stores; cost, $12,000; 0, Thos 
Kennedy; a, AC Varney & Co. 

Junction av, 2% story br and s res; cost, 
$7,000; 0, Chas Jenkins; a, Spier & Rohos. 

1134-6 3d av, 2 story br and s res and 


barn; cost, $7,500; o and a, H W Hol- 


comb. 
Cor Canfield and McDougall avs, br and 


s church; cost, $30,000; 0, St Elizabeth R 
C Soc’y; a, Donaldson & Meirer. 


ERIE, PA.—A seminary, to cost $40,000, is 
to be erected at this place. Address Rev. 
Father Thomas A. Carey, as above. 
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GREENSBURG, PA.—The Committee on 
Public Buildings and Grounds has reported 
favorably a bill appropriating $50,000 for a 
public building at this place. 


HOLYOKE, MASS.-—Plymouth st, 16 tens, 
br block; o, Le Clair & Labourin; a, G 
B P Alderman. 


HYDE PARK, ILL.—Maher & Corwin, 
architects, of Chicago, will make plans for a 
$100,000 hotel for A F Shuman, Steam 
heat and electricity will be used. 


McKEESPORT, PA.—A brewery, to cost 
$100,000, is to be erected at this plac. 


MERIDEN, CONN.—Crown st, apart house, 
2 families, 24 rooms; cost, $8,000; 0, Jobn 
Ives; a, H M Jones; b, not let. 


MINNEAPOLIS, MINN. —2y714-22 N 
Wash av, br flats; cost, $30,070; o, J tHan- 
son. 


MONTCLAILIK, N. J.—Frame dwell; cost, 
$7,500; 0, I Lymore Crane; a, George W 
Delenha;.b, Wm H Dewitt; m, George 
Booth. 


NATCHEZ, MISS.—Hotel; cost, $85,000; 
a, McDonald Bros; b, M ‘I’ Lewman & Co. 


NEW HAVEN, CONN.—East st, near 
Greene, br storehouse; cost, $30,000; o, L 
Candee & Co; b, Smith, Sperry & Treat. 

Congress av, near West st, fr dwell; cost, 
$8,000: o, Fritz Leah; b, Bohen. 

Park st, near Chapel st, br dwell; cost, 
$8,000; 0, Elizabeth Thompson; b, John 
Leonard. 

Goffe st, near Webster st, brdwell; cost, 
$7,500; o and b, H F Warner. 

Silver st, br freight house; cost, $15,000; 
o, Housatonic Railroad Co. 


OAKLAND, CAL.—The Board of Public 


Works has instructed Arctitect Matthews 
to draw up the plans and specifications for 
a new $18,000 engine house. 


PITTSBURG, PA.—It is reported that the 
Order of American Mechanics will erect a 
new building on Penn ave, at a cost of 
$100,000. 


RED BANK, N. J.—Articles of incorpora- 
tion have been filed by Edward F. Stokes, 
proprietor of the Hoffman House in New 
York, and others, as a company to erect a 
hotel at Red Bank. The capital stock sub- 
scribed is $750,000. 


SELLERSVILLE, PA.— The Sellersville 
Improvement Company will erect eight 
dwellings at this place. 


SHORT HILLS, N. J.—A _ casino, to cost 
$20,000, is to be erected at this place. Ad- 
dress the Postmaster. 


ST. LOUIS, MO.—Bell av and Whittier st, 
br dwell; cost, $7,000; o, Mrs L W Green; 
b, I J Kelly. 

Waverly pi and Geyer av, br dwell; cost, 
$7,500; o, A Hertbel; b, A Wieden. 

Cambria and Congress sts, br dwell; cost, 
$7,000; o, H Dorste; b, F Mueller. 

Olive st and Newstead av, br dwell; cost, 
$7,500; 0, Sam T Bleyer; b, J H Keefe. 


ST. PAUL, MINN.—lIglehart near Prior, 
4 2-story fr dwell; cost, $20,000. 


Lowell near Mackubin, adda to school; 
cost, $25,000; 0, Board of Education, 


WHEELING, W. VA.—15th st, county jail 
of br, s and iron; cost, $70,000; 0, County; 
a, M Giesy; b, Murray Bros. 

Market st, br, fr and slate market-house; 
cost, $7,000; 0, City; a, E Franzheim; b, 
not given. 


WORCESTER, MASS. — Jackson st, br 
ten block; cost, $12,000; 0, ] A Colvin; a, 
Barker & Nourse; b, W Cheney, 


YORK, PA.—27 East Market st, Trust, 
Real Estate and Deposit Co: cost, $25,000; 
o, frust, Real Estate and Deposit Co; a, 
J A Dempwolf; b, contract not let. 


BUILDINGS, —There is not over $7,000 in 
value to report at the following places: Ge- 
neva, N. Y.; Harrisburg, Pa.; Charleston, 
S. C.; Springfield, O.; Ogdensburg, N. Y.; 
Wilkesbarre, Pa.; Dennison, O.; Saginaw, 
Mich.; Layton. O.; Waco, Tex.; Canton, 
O.: Clinton; Iowa; Pasadena, Cal.; Topeka, 
Kan.; Galveston, Tex. 
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THE INTERNATIONAL NAVIGATION 
CONGRESS AND ITS RECOMMEN- 
DATIONS. 


AT the Manchester meeting of the Inter- 
national Navigation Congress, which was at- 
tended by official delegates from nearly all of 
the European states and was opened by Sir 
Michael Hicks-Beach, the President of the 


-Board of Trade, the following recommendations, 


briefly stated, were agreed to by the delegates, 
after much discussion, as representing the chief 
results at which they had arrived. 

The construction and maintenance of water- 
ways should be the object of earnest attention 
from the State, as they form a valuable means 
for transporiation at low cost. To secure this, 
uniform dimensions of locks are necessary. The 
co-existence of waterways and railroads is de- 
sirable, because the one is complementary to the 
other, and, from a broad point of view, the in- 
dustrial and commercial development which will 
result from perfecting both must, in the end, 
profit each. ‘The great value of waterways and 
the fact that they are feeders of, and supple- 
mentary to, the railroads justifies the State in 
assisting their construction and maintenance, so 
as to encourage through traffic at low rates. 

The interdependence of the two methods of 
transportation has possibly never been thor- 
oughly recognized by any of our railroad man- 
agers, except the late Dean Richmond, who, 
when President of the New York Central Rail- 
road, refused to countenance a raid on'the Erie 
Canal, saying he had rather increase its depth 
and usefulness, pointing out that the best pay- 
ing railroads of the country were parallel to the 
natural or artificial navigable water courses. On 
the contrary, the testimony of Messrs. Fink, 
Blanchard and others, showing the effect of 
water-borne freight in reducing railroad freights, 
the combined Erie Canal and Lake traffic 
influencing freight rates to the Gulf, has ap- 
pealed strongly to those interested in railroad 
securities, and they, with the aid of bankers, 
who never handle the money expended in the 
improvement of our rivers and harbors, have 
developed an immense amount of newspaper 
and other hostility to our River and Harbor bills. 

In Europe, and more particularly in England, 
where railroads are neither so well nor cheaply 
managed as here, and the freight rates are much 
higher—two to two and a half times higher 
in England—the demand for the aid of cheaper 
water rates is more general than here, and, as 
our readers know, the improvement of rivers 
and the construction of large canals progresses 
faster and on a more satisfactory basis than 
here. One reason for this is that the plan 
of improvement, when once adopted, is pro- 
vided for, so that the works can be carried out 
to the best advantage and at the minimum cost, 
instead of by the method of yearly appropria- 
tions, which, being at the mercy of every ob- 
jecting demagogue, and liable to be withheld 
at any time, or even withdrawn for a series of 
years, requires appropriations covering the cost 
of a new plant for prosecuting the work possibly 
on an average of once in three or four years all 
over the country. This is due, in part, to the 
fact that a new contract is let to expend each 
appropriation instead of treating each work as a 
whole, 

In addition to the economic questions in- 
volved in a discussion of navigable waterways, a 


great deal of discussion was given to the techni- 
cal side. One feature in the management of the 
meeting may be heartily commended to the con- 
sideration of the American Society of Civil 
Engineers. All the papers were printed and 
furnished to the delegates, so that they were 
taken as read, and the time of the congress was 
devoted to an intelligent discussion of their con- 
tents. 


A GENERAL SUBWAY FOR NEW YORK. 


PROBABLY no other matter has more promi- 
nently brought the much-discussed need of a 
general subway beneath the streets of New York 
to the attention of the public than the recent 
controversy between the New York Steam Com- 
pany and Commissioner of Public Works Gilroy. 

After a war of words and almost endless cor- 
respondence, however, the hatchet has been 
buried and the work of the company which has 
called forth so much unfavorable comment will 
go on as before. New connections will be made 
as required and old defects will be patched up 
as formerly, and there is no reason to expect a 
cessation of periodical, if not almost continual, 
street excavating. 

It is not the Steam Company alone, however, 
that is responsible for all the street annoyances 
inflicted upon the New York public in years 
past. Every corporation having underground 
pipes or conduits of any kind has been instru- 
mental in contributing more or less to the dis- 
comforts, and will necessarily continue to be so 
until a rational method of accommodating un- ~ 
derground conduits has been adopted. It is 
only a question of time when the general sub- 
way, long urged by THE ENGINEERING AND 
BuILDING RECORD, and designed to give room 
to all such conduits, will become an even more 
pressing necessity than it has already shown it- 
self to be. It is only a subway of this kind 
which will enable inspection and repair of old, 
and the laying of new, subterranean pipes, with- 
out constantly tearing up pavements and dam- 
aging one set of conduits while attempting to 
add to or overhaul another one. 

With the idea once firmly impressed, as it 
must become, that such a subway is unavoidable 
in the end and that the cost and difficulties of 
construction are only being multiplied with the 
lapse of time, there ought to be no hesitation in 
getting the work under way. Prompt action 
now would save large additional sums which 
would have to be expended a few years hence. 


THE BRICK BOYCOTT. 


THE brick boycott which was recently de- 
clared at New York, Brooklyn and Jersey City 
is, in one respect at least, unique, and its out- 
come will be of general interest. Briefly stated, 
the history of the boycott is that the Board of 
Walking Delegates recently demanded of four 
firms of brickmakers at Verplanck Point, on 
the Hudson, that they should discharge all their 
non-union workmen and employ only union 
men. On the refusal of the firms a boycott of 
their brick was ordered, and no union brick- 
layers or other union workman in New York 
City dare now touch their brick, and no dealer 
dare handle it for fear of being boycotted him- 
self. 

The interesting part of the matter, however, 
is that the New York and New Jersey Brick 
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Manufacturers’ Association, of which the four 
boycotted firms are members, have, in retaliation 
adopted the union workingmen’s tactics, and 
since August 22 have stopped all shipments of 
brick to the New York market, and threaten 
that they will not resume them until the boycott 
on the Verplanck Point manufacturers 1s re- 
moved. As in the case of the recent New York 
Central Railroad strike, the question of wages 
is not under consideration at all. It is a ques- 
tion of business principle—a question whether 
manufacturers have a right to employ what kind 
of labor best pleases them, or whether they must 
submit to the dictations of that irrational and 
irresponsible species, known as walking dele- 
gates, sometimes, by courtesy, classed as work- 
ingmen. In reality the question never has come 
up for discussion among men of sufficient in- 
telligence to distinguish between what is ob- 
viously right and what is just as clearly 
wrong. It is the indisputable right of everyone 
to employ any workman who is willing to work 
for him, no matter whether he be member of a 
labor union or not, and it is time that labor 
union enthusiasts clearly understood this. 

Under the present circumstances the action 
of the brick manufacturers, while it must unfor- 
tunately bring suffering to many more or less 
intimately connected with the building trades, 
is entirely justifiable. It will give labor unions 
an opportunity to find out that sympathetic 
strikes can be made to work both ways, and that 
the gentle, persuasive measures of their own 
making can be used very effectively by manu- 
facturers, their erstwhile victims. 


MECHANICAL MINE VENTILATION. 


IN reviewing recent improvements in the mechanical 
engineering of coal mines before the British Institution of 
Mechanical Engineers, Mr. Emerson Bainbridge recently 
pointed out that the elements of danger, waste and incon- 
venience in furnace ventilation for mines have caused an 
almost general adoption of mechanical ventilators. 

‘Ibe considerations to be aimed at in selecting a me- 
chanical ventilator are as follows: First cost of fan, 
engine and foundation, future cost of maintenance, econ- 
omy of fuel and stores, useful effect of fan. The fans 

-now chiefly used in England are the Guibal fan, Walker's 

improved Guibal fan, Cockson’s, Schiele’s, Capell’s, Wad- 
dell’s, and Lupton’s fans. The Guibal fan is that most 
largely adopted, and is so well known that it needs no 
description. In Walker’s improved Guibal fan the chief 
variation in the style is the increased strength, designed 
with the view of obtaining the same results with a small 
diameter of fan; and the air, instead of being admitted 
as in the Guibal fan, on one side only, is admitted on both 
sides. The Guibal movable shutter is replaced by an 
anti-vibrating shutter, which is very effective in its action. 
The tendency recently has been to adopt fast-running fans, 
which, however, are most suitable where limited quanti- 
ties of air are required. Four years ago Mr. Bainbridge 
adopted this principle at the Woodthorpe Colliery, near 
Shefheld, by applying an 8-foot Cockson fan, driven 
direct without gear by one of Willans and Robinson's 
direct-acting engines, which runs very quietly at a speed 
of 280 revolutions per minute. At this speed the fan gives 
about 58,000 cubic feet of air per minute, with 3 inches 
water gauge. ‘lhe engine since it was started has run 
about 500 million revolutions, and has cost a very small 
amount for repairs. The actual economy in the useful 
effect of a fan depends upon the cost of fuel; but bearing 
in mind that the useful effect is found to vary from about 
15 per cent. to 70 per cent., the matter is of importance; 
and in the ordinary carrying on of a colliery the quantity 
of fuel used in driving a fan engine, which practically 
never stops working, may be said to be one-fourth of the 
entire fuel used. A simple contrivance in connection 
with ventilating machines has been acopted by Mr. Bain- 
bridge at the Nunnery Colliery. A new engine-house 
which is now being completed will be ventilated by taking 
a pipe from the roof, and passing it into the fan chamber; 
the air leaving the house will pass up through two venti- 
lators placed in the roof, and thence to the fan, 


THE break of a 46-inch water main in Philadelphia on 
the 25th inst. caused considerable damage to several 
houses along the Jine. 
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SLATE PRODUCTION IN THE UNITED 
STATES. 

ACCORDING to the slate census bulletin, just issued 
from the Division of Mines and Mining, under the charge 
of Dr. David T. Day, the total value of all slate produced 
in the United States in 1889 is $3.444,863. Of this 
amount $2,775,271 is the value of 828,990 squares of roof- 
ing slate, and $669,592 is the value of slate for all other 
purposes besides roofing. As compared with the state- 
ments of the Tenth Census report of 1880 on stone, the 
roofing slate product of 1889 is nearly twice as great in 
number of squares and in value. The total value of all 
slate produced in 1889 is more than twice as great as that 
considered in the Tenth Census. According to ‘* Mineral 
Resources of the United States, 1888,” the total number 
of squares of roofing slate produced in that year is 
662,400, valued at $2,053,440. 

Twelve States at present produce slate. A line drawn 
on the map from Piscataquis County, Me., to Polk 
County, Ga., and approximately follow'ng the coast out- 
line, passes through all the important slate producing 
localities. According to amount and value of product, 
the most important States are, in the order named. Penn- 
sylvania, Vermont, Maine, New York, Maryland and Vir- 
ginia. In the remaining six States productive operations 
are of limited extent, and in the case of Arkansas, Cali- 
fornia and Utah of very recent date. The 12 States re- 
ferred to do not include all those in which merchantable 
slate is known to exist, since discoveries promising good 
results for the future have been made in a number of 
other States, among which may be specially mentioned 
Tennessee, where operations of production are beginning. 

The Bangor region, which is entirely within North- 
ampton County, Pa.. is the mostimportant. This region 
includes quarries at Bangor, East Bangor, and Mount 
Bethel, Pa. The character of the slate produced at Mount 
Bethel is similar to that of the Northampton Hard Vein 
region. Included in the Lehigh region, besides Lehigh 
County, Pa., are a few quarries in Berks and Carbon 
Counties, and a small number in Northampton County, 
on the opposite side of the Lehigh River. 

The Pen Argyle region embraces quarries at Pen Argy] 
and Wind Gap. 

The Northampton Hard Vein region is specially dis- 
tinguished on account of the extreme hardness of the 
slate, as compared with that produced in other regions of 
the State. This region includes the following localities: 
Chapman’s Quarries, Belfast, Edelman. Seemsville, and 
Treichlers, all in Northampton County. 

Five of the nine quarries included in the Peach Bottom 
region are in Hartford County, Md.. the remaining four 
being in York County, Pa. 

The Vermont and New York region includes an exten- 
sive slate formation occupying a part of the old Cham- 
plain Valley lying between the western base of the Green 
Mountains of Vermont, and the southern trend of the 
Adirondacks, in New York. The area in which slate is 
actually produced at present is confined to a narrow strip 
in Washington County, N. Y., and a somewhat wider one 
lying next to it in Rutland County, Vt. It extends from 
Castleton, Vt., on the north, to Salem, N. Y., on the 
south, a distance of 35 or 40 miles, and has a maximum 
width of six miles, but the average is not more than a 
mile and a half. With the exception of red slate, the 
production of which is at present limited to Washington 
County, N. Y., the general character of the slate in Ver- 
mont and New York isthe same. It happens, however, 
that red slate is produced only in Washington County,N.Y., 
this being the only locality in the country producing this 
variety of slate. 

The slate quarrymen of the country, and to a considera- 
ble extent the firms operating the quarries, are either 
Welsh or of Welsh descent, many of them having learned 
the methods of quarrying slate in the celebrated quarries 
of Wales. The quarries are operated on an average of 
about 220 days in the year. The idle days are the result 
of rainy weather and holidays. The first day of every 
month is regarded as a holiday by the Welsh quarrymen, 
and no work is ever done by them on Saturday afternoons. 

The average wages for the entire country paid to fore- 
men or overseers is $2 48 per day; for quarrymen and 
milimen, $1.56; for mechanics, $1.64; for laborers, $1.27, 
and for boys, $0.76. The highest wages are paid in Cali- 
fornia, while those paid in the most important regions 
naturally approximate more closely the figures above 


given as the averages. The following figures represent 
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the average daily wages paid in Penusylv4Qia, Foremen, 
$2.25; quarrymen, $1.88; mechanics, $1.54; laborers, 
$1.40, and boys, $0.73. In the Vermont and New York 
region foremen receive an average of $2.65; quarrymen 
and millmen, $1.77; mechanics, $1.97; laborers, $1.51, 
and boys, $0.89. The statistics were gathered by Dr. 
William C. Day, special agent in charge of stone. 


A BIG CALIFORNIAN FLUME. 


ACCORDING to the Uniled States Miller a flume of ex- 
ceptional dimeusions has just been completed for supply- 
ing water to the city of San Diego, Cal., and also for 
irrigation purposes. The whole flume, 45 miles in length, 
bas been constructed on a uniform grade of .75 feet per 
mile, the water being carried over 315 trestles of varying 
heights and through maoy tunnels and numerous cuts. 
No fills have been allowed, as with embankments there 
is always a risk of landslips, trestles being used in every 
case where these would have been necessary. The whole 
length is lined with redwood, which is said to be ever- 
lasting, The water is drawn from an artificial lake of 
goo acres formed by the Cuyamaca dam, which is 720 
feet long and 35 feet high. From here it 1s led along a 
natural flume to a diverting dam, where another lake is 
formed. ‘This dam is 400 feet long by 35 feet high, and 
from this point the flume proper begins. Some of the 
longest trestles are: The Swestwater Pass, 1,264 feet 
long and 81 feet high ; Sweetwater Pass, No. 2, 720 feet 
lng and 25 feet high ; Sycamore Creek, 720 feet long and 
35 feet high; Connor Creek, 688 feet long and 34 feet 
high ; Knob Creek, 600 feet long and 55 feet high ; 
Cut off, 640 feet long and 48 feet high; Los Coches, 
1,664 feet long and 70 feet high; Sand Creek, 600 feet 
long and 58 feet high : South Fork, 420 feet long and 86 
feet high ; Quail Canon, §60 feet long and 68 feet high ; 
Monte Tunnel, 438 feet long and 60 feet high ; Choco- 
late, 450 feet long and 63 feet high ; and over 300 smaller 
ones. The most important tunnels are: Lankersheim, 
1,900 feet in length; Los Coches, 313 feet: El Monte, 
290 feet ; Cape Horn, 700 feet ; South Fork, 200 feet ; 
Anderton, 270 feet; and Sand Creek, 430 feet. These 
are through solid rock of granite or slate 6 feet square, 
cemented and arched overhead, supports being placed 
wherever the rock is soft or has any indications of falling. 
The flume is 6 teet wide and 4 feet deep, and its capacity 
when flowing full is said to be 65,000,000 gallons daily. 


PERSONAL. 


Dr. JouHNn S. BILLINGS, Surgeon U. S. A., arrived 
from Europe on the steamship Majestic on August 27, 
and has gone to his home in Washington, D. C. 


CiTy ENGINEER VoiGT, of Detroit, Mich., took leave 
of that office on the 20th inst. Mr. Ludden. his suc- 
cessor, has entered upon his duties. Mr. Voigt has made 
no business arrangements for the future. 


Major GEorGE W. MCNULTY has accepted the posi - 
tion of Engineer of Construction on the Broadway Cable 
Road, of New York City, whose plant has been designed 
by A. D. Whitton, Chief Engineer of the Philadelphia 
Traction Company. Mr. Whitton also designed the 
North and West Side Cable systems of Chicago. 


OBITUARY. 


ORLANDO W. ATKINSON, of the firm of Jobnson & Co., 
iron founders, at Burlington, N. J., died on the 25th inst. 


WALTER HOWE, a member of the Aqueduct Commis- 
sion of New York City, was drowned while bathing at 
Newport, R. I., on the 22d inst. 


Cot. VicTor E. PIOLETT died at his home in Wysox, 
Bradford Co., Penn., August 26, aged seventy-eight. He 
had held many positions of trust. He was Superintend. 
ent of the North Branch Canal and Superintendent of 
Construction of the Philadelphia and New York Railroad 
from 1867 to 1872. 
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ENGINEERING SOCIETIES. 


THE fall meeting of the New England Water-Works 
Association will consist of an excursion of members, with 
ladies, to the White Mountains, in accordance with the 
programme which appears below. 


PROGRAMME. 


Saturday, September 13. -Leave Boston, Eastern Rail- 
road station, 9.30 A. M., special cars ; lunch at Wolfeboro 
Junction ; arrive at Crawford’s 3.25 P. M.; Crawford 
House. 

Sunday, September 14.— At Crawford House. During 
the stay ride up Mount Willard. 

Monday, September 15.—Leave the Crawford House 
g-15 A.M. for the Profile House; arrive at 10.30 A. M.; 
carriage ride to the Flume in the afternoon. 

Tuesday, September 16.—Leave the Profile House g.20 
A. M.; stage to North Woodstock, through cars to 
Boston, arrive at 5.00 P. M. stopping 50 minutes for 
dinner at Plymouth at the Pemigewassett House. 

Any members of the party desiring to taxe a trip to 


ENGINEERING AND BUILDING RECORD. 


Further information may be obtained from Albert F. 
Noyes, West Newton, Mass.; R. C. P. Coggeshall, 
Secretary, New Bedford, Mass.; Dexter Brackett, 221 
Federal Street, Boston, Mass. 


THE fifth annual excursion of the Boston Society of 
Civil Engineers will occur on September 13-16, 1890, and 
will consist of a trip of members and friends, with ladies, 
to the White Mountains. The programme outlined is 
the same as that given above, sent out by the New 
England Water- Works Association, which will participate 
in the excursion. 


CREOSOTING OF WOOD. 


THE practice of the Eastern Railway Company, of 
France, in creosoting sleepers is described in a recent 
issue of Revue Generale des Chemins de Fer, Sleepers as 
delivered are stacked and seasoned in the open air. They 


‘are then adzed and bored by a special machine, loaded on 


trucks, and run into a drying oven, where they remain 24 
hours or more. After drying at a temperature of about 


176° Fahr., they are run into a metal cylinder 6 feet 3 
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COMPETITION FOR PEDESTAL DESIGN FOR 
THE ROBERT E. LEE STATUE. 

THE committee in charge of the Annual Competition 
for the Clark Medals submits to the draughtsmen of the 
United States the following problem : 

It is required to design for the equestrian statue of 
Gen. Robert E. Lee, recently erected at Richmond, 
Va., a pedestal which shall be unlike the one upon which 
the statue is now set. The design shall comprise the 
pedestal and the approaches and surroundings of the 
monument, and no limitation as to the cost or material or 
dimensions of the pedestal and its accessories are imposed 
by the committee. 

The site of the monument for the purposes of this 
competition shall be immediately outside of the entrance 
to a public park, and at the end of a broad boulevard, on 
each side of which are tall and elegant buildings, apart- 
ment houses, hotels, etc. 

Drawings shall be rendered on two sheets, one con- 
taining such ground plans, elevations and sections as may 
be required to illustrate fully the intention of the de- 
signer, and the other a perspective drawn to any scale 
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HOUSE AT WABAN, MASS.—H. LANGFORD WARREN, ARCHITECT, BOSTON, MASS. 


Mount Washington can do so on Monday and join the 
party at the Profile House during the afternoon. ‘Tickets 
to the Summit and return $3 each. Tickets $22 25, in- 
cluding railroad fare, Boston to Crawtord’s and Profle, 
stage Profile House to North Woodstock, rail to Boston ; 
carriage ride up Mount Willard, Profile House to the 
Flume and return, lunch at Wolfeboro Junction, dinner 
at the Pemigewassett House ; board from Saturday P. M. 
until Monday morning at the Crawford House, from 
Monday morning until Tuesday morning at the Profile 
House and services of the conductor. All the details of 
the excursion will be under the management of Messrs. 
Raymond & Whitcomb, 296 Washington Street, Boston, 
Mass., and all tickets must be obtained of them by mem- 
bers of the association on or before September 10. The 
return tickets will be good until October 1, 1890. Members 
who do not desire to purchase the round trip tickets can 
have rooms reserved for them at the Crawford and Profile 
Houses on application to Messrs. Raymond & Whi'comb. 
In such cases the hotel rate will be $3 per day. Should 
a withdrawal be necessitated, after the ticket has been 
paid for, the money will be refunded. 


inches in diameter and 36 feet long, which is hermetically 
closed. The air is then exhausted, and a partial vacuum 
is maintained for about half an hour. Communication is 
then opened with reservoirs of dead oil, which is allowed 
to flow in at a temperature of 176° Fahr., under pressure. 
When the oil ceases to flow under moderate pressure, it is 
forced in by a pump up to a pressure of 83 pounds per 
square inch, and this pressure is maintained for an hour 
or an hour and a quarter. Communication with the oil 
reservoirs is then opened again, and the excess of oil not 
absorbed by the timber flows back into the reservoir. 
The cylinders hold 168 sleepers each. The quantity of 
oil absorbed is measured by determining the difference in 
volume of the oil before and after operation. The wood 
used is principally oak and beech. The oak sleepers ab- 
sorb from 2.4 to 2.7 quarts per cubic foot; beech sleepers 
from 8.7 to £0 quarts per cubic foot. The whole opera- 
tion takes about four hours. This method of treatment 
has been practiced by the company since 1865, with, it is 
stated, very good results. After fifteen years of service 
the sleepers taken out have been 15 per cent. for creo- 
soted oak and 50 per cent. for creosoted beech. 


and rendered in any manner desired by the individual 
competitors. The size of the sheets shall be 16x23 inches, 


and they are not to be rolled for the purposes of ship- 
ment. 

Drawings will be received until, and not later than 
noon of the first day of November at the office of the 
Chairman of the Committee, room 1600, Auditorium 
Tower, Chicago. 

An excellent illustration of the statue for which the 
pedes'al is to be designed can be found in the supple- 
ment to Harper's Weekly of March 29, 1890. 

D. ADLER, Chairman. 

HENRY Ives Coss, 

N. CLIFFORD RICKER, 

LoRaADO TAFT, 

SAMUEL A. TREAT, 
Committee. 


WoRK was begun recently on the new viaduct from 
the heights at One Hundred and Fifty-fifth Street and 
St. Nicholas Avenue to Seventh Avenue at Macumb’s 
Dam Bridge, New York. ‘lhe viaduct will be ot iron, 
and it will be 1,500 feet long. The roadway will be 60 
feet wide with footways on each side. It will cost 
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THE SHEFFIELD, ENGLAND, WATER-WORKS. 


ACCORDING to a paper on the Sheffield, England, 
water-works, recently presented to the British Institution 
of Mechanical Engineers, by Edward M. Eaton, Chief 
Engineer of the works, the town is supplied with water by 
gravitation from the elevated moorlands lying to the west 
and northwest, the gathering grounds forming part of the 
western slope of the backbone of England. The rainfall 
has been continuously gauged for the last fifty-four years, 
and averages rather more than 40 inches in depth per an- 
num. Of this it has been ascertained from actual ex- 
perience that during a period of three consecutive dry 
years nearly 20 inches can be collected, stored, and dis- 
tributed. The system of reservoirs may be divided into 
the high-level and the low-level, the distinction having 
reference, not tu absolute height above the sea, but to the 
means available for conveying the water from the storage 
reservoirs into the various surface reservoirs near the town. 

The high-level reservoirs are situated at Redmires, 
about six miles in a direct line from the center of the 
town. They consist of three reservoirs—the Upper, 
Middle and Lower Redmires—with the Oaken Clough 
dam and catch-water. They receive the flow from 2,108 
acres of drainage area, and have a total storage capacity 
of 670,000,000 gallons, the gathering ground comprising 
the upper part of the valley of the river Rivelin. The 
water from the high-level reservoirs is conveyed down a 
water course, open for the greater part of its length, but 
covered in at the lower end, into the Hadfield or Crookes 
service reservoir having a capacity of more than 21,000,- 
000 gallons, whence the supply is taken for the bigher 
parts of the town. 

The low-level system comprises two reservoirs upon the 
River Rivelin, and four reservoirs in the adjoining valley 
of the river Loxley, these being the Strines, Dale Dike, 
Agden and Damflask Reservoirs. There is also upon the 
river Rivelin a small reservoir ealled the depositing pond. 
The total capacity of the low-level system of storage res- 
ervoirs is more than 3,000 million gallons. The water 
collected in Strines, Dale Dike and Agden Reservoirs is 
conveyed through a tunnel, passing under the high ridge 
which divides the Loxley from the Rivelin watershed; 
and uniting at the depositing pond with the 
water from the Rivelin Reservoirs, passes through 
a conduit and tunnel to the service reservoirs 
at Crookesmoor, lying immediately west of the town. 
In the valley of the river Ewden, lying imme- 
diately north of the Loxley Valley, the corporation of 
Sheffield has power to construct two other reservoirs, — 
namely, the Broomhead and Moorhall Reservoirs, for re- 
ceiving the flow from a drainage area of 6,496 acres; but 
these works have not yet been commenced. 

The total drainage area of the works is 15,703 acres. 
The total available water during three consecutive dry 
years is 19,460,000 gallons per day, of which an average 
of 9,113,472 gallons per day has to be sent down the 
streams as compensation water, leaving 10,346,528 gal- 
lons per day for the supply of the town and district. It 
will thus be seen that nearly one-half of the available sup- 
ply of water has to be sent down the rivers for the benefit 
of the milJlowners and other riparian proprietors. 

After leaving the storage reservoirs and being received 
into service reservoirs at Crookesmoor, the water is dis- 
tributed throughout the town and district of supply by 
means of main pipes from 24 inches to 5 inches in diam- 
eter, laid in zones. The service pipes are maisly 4 inches 
in diameter, 3-inch pipes being laid in short streets and 
courts. The total length of the distributing pipes is nearly 
300 miles. The total daily quantity of water distributed 
is about 6% million gallons, of which exactly one-third 1s 
for trade and manufacturing purposes, or for supplies in 
bulk to local authorities distributing water themselves. 
When water was first supplied to Sheffield under constant 
pressure in 1869, the daily consumption was 40 gallons 
per head of the population supplied, of which only about 
23% gallons per head was for trade purposes. Now, and 
for many years past, the quantity consumed without re- 
striction or limitation, for all purposes other than meter 
supplies, has averaged not more than about 13 gallons per 
head per day; this happy result is due to the rigorous re- 
jection, so far as practicable, of fittings and apparatus of 
an inferior character, combined with unceasing vigilance 
in suppressing all unnecessary waste of water. 

At each of the surface reservoirs a self-recording gauge 
is fixed for the purpose of measuring the water supplied 
tothe town. These recorders have been in use since 


1878, and the result of their working has been to disclose 
several facts relating to the supply of water, of a charac- 
ter very interesting to all engaged in the practical manage- 
ment of water-works. So far as Sheffield is concerned, 
the least draught upon the reservoirs is between 3 and 4 
o'clock in the morning, the maximum draught being be- 
tween 11 and 12 noon; while the fact of the stoppage of 
work for dinner between 12 and 1 o'clock is strikingly 
manifested. In proportioning pipes for town supply, al- 
though the average daily flow through the pipes may be 
taken at 100, yet provision must be made for passing 50 
per cent. in excess of this quantity. 

The water supplied to Shefheld may be taken as a fair 
type of the excessively soft upland waters supplied to 
many of the large towns in the north of England. The 
hardness varieS at different periods of the year, rarely 
falling below two degrees of Dr. Clarke’s scale, and sel- 
dom exceeding three degrees. The water pressure in 
different parts of the town varies between 150 feet and 
250 feet, or up to 300 feet head. Insome spots, however, 
the pressure rises to 400 feet, but this is considered a 
dangerous pressure, and with it lead pipes last a very 
short time Shefheld water is used for power purposes, 
the motors being coupled direct to the mains, and the ex- 
haust is measured to ascertain the consumption. 


THE RADFORD, VA., WATER-WORKS. 


CONCERNING the water supply of Radford, Va., the 
Radford Enterprise gives the following particulars: 


After a careful investigation of all the springs and 
streams in the vicinity and after analyses had been made 
of three different sources of supplv by Professor Henry 
Leffman, Analytical Chemist of Philadelphia, it was de- 
cided to adoot Connelly’s branch as the source. The 
analysis of Dr. Leffman shows that the waters of this 
stream are of high organic purity and that it is admirably 
adapted for use in steam boilers and for general manu- 
facturing purposes. 

The pumping station has been located upon this stream, 
at a point where several springs of undoubted purity can 
be utilized as well as the waters of the stream. 

A subsiding reservoir, with a capacity of 1,000,000 
gallons is now nearly completed in the meadow adjoining 
the stream and engine and boiler house. Full detail 
arrangements have been made so that the stream, during 
freshets, will pass the subsiding reservoir without enter- 
ing it. 

The springs referred to will be conducted to this sub- 
siding reservoir, and a supply of water which shall be al- 
ways clear is fully anticipated. 

A substantial and ornamental engine and boiler house 
of ample proportions is being erected on the bank of the 
subsiding reservoir. This house is adapted to the con- 
venient accommodation of two 1,000,000 gallon engines 
and three boilers, each of full capacity to alone operate 
either engine at its full capacity. 

A pump well and inlet chamber, with screens, blow- 
out and other appliances, have been provided. 

The pumpit.g machinery at first to be introduced will 
consist of a million gallon, compound, duplex, direct act- 
ing, condensing pumping engine with duplicate boiler ca- 
pacity, made after specifications by the hydraulic engi- 
neer by the Holly Manufacturing Company, of Lock- 
port, N Y. 

The pumping main and the principal distribution main 
will be 12 inches in diameter. and the general system of 
distribution pipes will be of ample size, and the whole 
work will be proportioned for a fire pressure 125 pounds 
per square inch, 

On the top of a commanding ridge between the pump- 
ing station and the principal portion of the town, astand- 
pipe will be erected which will be 25 feet in diameter and 
so feet high, with an ornamental roof some 30 feet in 
height. ‘lhe foot of the stand. pipe will be about 200 feet 
above the level of the water in the stream. 

It is intended to ultimately use this stand-pipe for the 
supply of dwellings, etc., upon the higher levels of the 
city and to supplement it by a large reservoir to supply 
the lower levels when the consumption of water demands 
it. 
‘The whole Radford water-works have been proportioned 
to provide an ample fire and domestic service and the 
engineer has not been limited in any expenditure which he 
has recommended. 

With legitimate economy in the use of water, Connelly’s 
branch will supply the ordinary wants of 1u,000 persons 
and will afford them full fire protection. ‘he works have 
been so proportioned that two good fire streams can be 
obtained from each fire hydrant without the intervention 
of a fire engine. 

‘The works were designed and are being executed by Mr. 
Howard Murphy, civil and hydraulic engineer, of Phil- 
adelphia, who engaged Mr. T. Koney Williamson, archi- 


*tect, of Philadelphia, to turnish him with the ornamental 


work on the engine house and stand-pipe. 


‘Tue St. Clair River Tunnel] between Port Huron, Mich., 
and Larnia, Ont.. was practically completed on August 
25. It is probably the greatest river tunnel in the world, 
being 11 feet longer than the Brooklyn Bridge. 


PARIS PAVEMENT? 


ACCORDING to the Zeitschrift /@#" Transportwesen, 
there will be more attention paid to the granite and mac- 
adam pavements in Paris during the coming year than bas 
been the case for some time. Property holders in the 
suburbs have complained that more than a just amount of 
the appropriations for streets is spent in laying wooden 
and asphalt pavements in the heart of thecity. The 
authorities have accordingly resolved to repair or renew 
all the outlying streets. 

The chief improvement in the granite pavements is the 
concrete bed that is now used as a foundation for the 
blocks wherever the traffic is of great volume. The new 
pavements are prepared in the following manner: The 
old blocks and the underlying sand are removed, and the 
ground then brought to the proper grade and heavily 
rolled. On this surface a concrete layer of about 8 inches 
is placed, and the whole covered with 3 to 3.5 inches of 
sand. On this sand are laid the rectangular blocks at 
right angles to the center of the street. Between the rails 
of the tramways and for 1.5 feet on either side the joints 
are filled with cement. The entire upper surface is then 
covered with sand, sprinkled with water and rammed by 
hand. More sand is now scattered over the surface, and 
after two or three days the street is opened to traffic. 
Several layers of sand are scattered over the pavement 
during the first few weeks of its use. 

When broad streets are being repaired in this munner it 
is usual to close but one side of the street at a time, thus 
allowing a limited trafic to be carried on. The pave- 
ments are not popular on account of their noise, and will 
be restricted to the suburbs. 

Macadam pavement is restricted to streets where few 
vehicles pass and to drives in the public parks, such as the 
Bois du Bologne. In repairing such roads of late years 
it has.been customary in some places to mix old asphalt 
fragments with the broken stone. ‘The resulis, as regards 
wearing qualities, show little improvement over the un- 
mixed stone. The great advantage of the process lies in 
the fact that such a pavement keeps remarkably clean 
during dry weather and does not become so muddy as the 
true macadam style during rainy seasons. Inthe middle 
of summer, however, an unpleasant odor is given out, 
and the surface has a dirty black color. 


THE CINCINNATI MANUAL TRAINING 
SCHOOL. 

THE Technical School, of Cincinnati, O., is a manual 
training school, started in 1886 by Col. W. L_ Robinson, 
one of Cincinnati’s public spirited citizens. In 1888 the 
Commercial Club of that city, recognizing the value of 
the movement, came to his aid. and now there exists a 
well-equipped institution with complete carpenter, black- 
smith and machine shops. 

During the past winter the third and fourth classes 
built a 5x12 inch slide valve engine which is now driving 
the shop machinery. During next winter it is proposed 
to build another engine, a duplicate of the above. 
Pupils are to make sketches by direct measurement from 
this engine, preparing from them a set of working draw- 
ings from which they themselves are to work in the shops. 
Some of the details will be made in lots of three or four, 
a selection to be made at the end of the year for use in 
the complete engine. By this method of work good prac 
tical instruction can be given in macbine drawing, anda 
series of shop exercises developed which, in themselves, 
have a useful purpose. 

All students, in the regular course, work two hours a 
day for the entire first year in the carpenter shop, the 
same amount of time the second year in the blacksmith 
shop, and the same the third year in the machine shop. 
Special attention is given to drawing, both free-hand and 
mechanical. Sketching in perspective and simple projec- 
tion is encoursged. In addition to manual training, 
studies are followed similar to those in the best high 
schools, except that Latin and Greek are omitted. There 
is a three years’ course in arithmetic, algebra, geometry, 
trigonometry, chemistry and physics. Daily practice is 
given in writing and speaking English correctly. 

Last year the school had 120 pupils ; this season many 
more are expected. The work 1s intended for boys 
between the ages of 14 and 17. There are nine teachers 
besides a director, Mr. J. B. Stanwood, who has special 
supervision of the work. 


OwInG to the brick boycott there has been an advance 
in the price of bricks from $4.95 to $7.45 per thousand. 
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SLAG CEMENT. 


IN a recent article on slag cements Le Génie Civil states 
that these cements are made by finely grinding blast 
furnace slag and mixing it with a suitable proportion of 
fat lime. The grinding has to be very fine, because as 
the cement is made by a simple mixture it is necessary 
that the surface on which the two constituents, the lime 
and the slag, react on each other should be as large as 
possible if proper chemical combination is to ensue. The 
density of slag cements is much less than that of Port- 
land, weighing bulk for bulk, but from .8 to .88 times as 
much. In general, this cement also sets somewhat more 
slowly than Portland, but when hardened, has, in many 
cases, a greater strength, particularly at early dates after 
setting. In some experiments still unfinished, the follow- 
ing results were attained with a slag cement from the De- 
partment of Isére : 

1 week. x month. 3 months. 
473-5 568.8 678.3 

These figures are higher than any attained in the tests 
made on Portland cements for the new Croton Aqueduct. 
Experiments have also been made with slag cement 
mortar mixed with, and allowed to harden in, sea water, 


Breaking load, pounds per sq. in.. 
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and gave the following results; the mortar consisted of 
six parts by weight of cement to ten of sand: 


Age. Breaking Weight. | Pounds per Square Inch. 
SB OAVE s.ceiiens act 252.0 319.9 275. 273.0 2°5.8 
28 * ° 375-4 327.0 327-0 248.4 341.2 


The main objection to slag cement seems to be that if 
it is allowed to harden in dry air its strength is very 
materially reduced, and it is then liable to crack. In the 
town of Villefranche-sur-Soane (Rhéne) it has been 
largely used for paving footpaths, some 4,800 square 
yards having been laid there with the most satisfactory 
results. 


On Saturday, August 23, the remains of Captain John 
Ericsson were transferred, with imposing ceremonies, 
from the Marble Cemetery, New York, to the U. S. 
cruiser Baltimore, to be taken to Sweden for final inter- 
ment. 
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THE MADISON SQUARE GARDEN. 


PART I.—GENERAL DESCRIPTION AND PERSPECTIVE ; 
FRONT AND SIDE ELEVATIONS; LONGITUDINAL 
AND TRANSVERSE GENEKAL SECTIONS, GENERAL 
PLAN AND PLAN OF ROOF GARDEN. 


THE Madison Square Garden, just completed on 
the site of the old garden, adjacent to the north east cor- 
ner of Madison Square, New York, occupies an area 
about 200x425 feet square, and will be one of the most 
extensive amusement buildings in this country. It is 
owned by a stock company, for whom it was designed, 
and the construction was superintended by McKim, 
Meade & White, architects, New York. D. H. King, of 
New York, is the principal construction contractor. The 
total estimated cost is about a million and a half dollars. 

The side and curtain walls are of brick, resting on con- 
tinuous massive brick foundation walls, 28 inches thick, 
and from Io to 30 feet deep, which, in turn, rest on 
continuous Portland cement concrete footings, from 4 
to 8 feet wide, and about 3 to 6 feet deep. The 
outside walls are 40 feet high above the level of 
the street to roof, and the tower is 38 feet square 
at the ground, and 325 feet high to the top of the 
figure. The partition walls are of hollow brick. The 
roof trusses, floor beams and columns are of wrought iron 
and steel, the roof of tar and gravel, and most of the 
doors of iron, the construction throughout being de- 
signed to be fire-proof. 

At the first floor level are the amphitheater arena, the 
theater and a restaurant. Below the amphitheater is 
stabling for nearly 400 horses. Above the restaurant are 
concert halls and ball rooms, and the roof. Both theater 
and restaurant are designed for open-air gardens. 

Figure 1 is the general first-floor plan. K K, etc., are 
lobbies; A A, etc., men’s toilet rooms; B B, etc., women’s 
toilet rooms; Z Z, ticket offices; Q, manager’s office; T T, 
boxes; f, stair well; E, stage; y, scene rocm; sg, light 
shaft; R R, dressing rooms; I, pantry; 7, cloak room. 
Figure 2 is a section at Z Z Z Z of Fig. 1, and Fig. 3 is 
a section at X X of Fig. 1. 

Figure 4 is an elevation from Madison Avenue, and 
Fig. 5 is an elevation from Twenty-sixth Street. The 
Twenty-seventh Street and Fourth Avenue elevations are 
similar to Figs. 4 and 5, respectively, except that they do 
not show the tower on the same arrangement of small 
domes. A general perspective is given on a separate 
page. Figure 6 shows a plan of the roof garden, and 
section of the roof buildings; ¢, is the pitched roof over 
the stage; A, men’s toilet room; #, store room, v, kitchen; 
L, freight elevator; S S, etc., sinks; M, concert hall ele- 
vator; N, roof garden elevator; x, sliding skylight over 
theatre auditorium, movable to position indicated by 
dotted lines; 7, promenade; 4, open court of roof garden; 
w, stairs from gallery. 

(To BB CONT.NUED ) 


THE Supreme Court of New Jersey, at its November 
term, will be called upon to decide whether the Plainfield 
Water Company has a legal existence. An application 
for a writ of certiorari has been made to Supreme Court 
Judge Magie by Israel Lewis, of North Plainfield, who 
claims in his application that the charter under which the 
company is operating is null and void, it having been ob- 
tained under a law which is alleged to be unconstitu- 
tional. 
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WIND PRESSURE. 


AN article discussing records of exceptionally heavy 
wind pressures recently appeared in Engineering, in which 
it was contended that the very high records published from 
some observatories, and notably from Bidston, Liverpool, 
are unworthy of credence. The anemometers at this ob- 
servatory have shown indications referable to a wind 
pressure of 80 and go pounds per square foot, which if 
actually exerted in a storm would have razed the obser- 
vatory buildings to their foundations. Before 1883, sev- 
eral extraordinarily high anemometer records were made 
at Greenwich; but in that year the Astronomer Royal re- 
pudiated sach high pressures, the mere substitution of a 
connecting chain for a wire in the mechanism of an anemo- 
graph having effected a startling reduction in the recorded 
pressure, although observation of light winds showed that 
the change was an improvement in the way of increasing 
the sensitiveness of the instrument. The intelligence of 
tornadoes that reaches us from time to time shows that, 
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in some localities and on some occasions, wind pressures 
amounting to sufficient to overturn railway cars, destroy 
buildings, and uproot growing trees, may be met with. 
It is certain, however, tbat the more violent these storms 
are, the more restricted is their range. They may cut a 
clear strip across a town or tract of country, leaving every- 
thing bordering their path intact. No gasholder or other 
large and light erection would stand for an instant before 
such a force as a narrow tornado can exert; but seeing 
how local these atmospheric disturbances are, even in their 
native homes, engineers treat them according to the advice 
given in 1881 by Mr. Hawksley, when he told the British 
Association that no provision for withstanding the effects 
of whirlwinds could with propriety be introduced into 
calculations of the strength of structures intended to have 
a commercial value. Nobody will ever know what an 
anemometer would say respecting the pressure exerted by 
a typical narrow tornado in full career, because any in- 
strument of the kind set up in the pathway of such a storm 
would be swept away with all its attachments. 


—_— 


SHRINKAGE OF FILLING ON SALT 
MEADOWS. 


SOME interesting data in regard to the so-called 
**shrinkage”’ of filling on a salt meadow is given by 
Walter C. Berg, Principal Assistant Engineer of the Le- 
high Valley Railroad Company, and has been furnished 
to this journal by Francis Collingwood, C. E. 

The fill was on the east approach incline of the J. C. 
N. & W. Ry. to the P. R. R. Bridge at Newark, N. J. 
It formed, when completed a double track embankment 
1,200 feet long, 14 feet above the surface of the meadow 
at one end and five feet at the other and having a gradient 
of 0.75 per cent. The surface of the meadow was about 
at high water level in Newark Bay and for a depth of 8 
feet the soil was soft mud below which was quicksand. 
The track for the dump cars was first laid on a small crib 
of old ties and was raised from time to time as the work 
progressed until the proper elevation was reached. 

New York City ‘‘street dirt was at first used exclu- 
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sively (shipped on cars from Jersey City from February to 
May, 1890), but it was afterwards covered by about 6 
inehes of solid earth. The material is quite compact, 
although considerable additional shrinkage is expected 
to take place when the double track is laid and put in use. 
The surface of the meadow on each side was not visibly 
disturbed by the weight of the embankment. 

Upto May 28 there had been placed in the embank- 
ment, by car measurement, 20,551.2 cubic yards of ** street 
dirt’ and 1,303.9 cubic yards of earth, a total of 21,855.1 
cubic yards. The total yardage by cross sections taken 
on that date was 15,586.7 cubic yards, showing a total 
shrinkage of fill of 6,268.4 cubic yards, or 28.7 per cent. 
of the whole amount of the material delivered. If this 
skrinkage be divided by the total yardage found by cross 
section it will give 42.1 per cent. which is tbe ratio in 
which the yardage of the completed fill must be increased in 
order to find the amount of material required to make it. 

In a subsequent letter Mr. Berg says: ‘* The use of the 
word ‘shrinkage’ is a misnomer in this case. * * * It 


is mostly compression of the peaty material underneath 
the fill. Relative to the proportion of the shrinkage of 
the street dirt proper, I am not able to say anything direct 
as we have had no actual observations. The percentage 
given under the term of ‘ shrinkage’ should really be ‘per- 
centage showing the increase of actual volume regained 
over the theoretical section above the meadow level to 
make the fill of the kind shown under the conditions as 
given.’ In other words, this information would give data 
as to how much to add to the theoretical cross sections to 
get at about the true volume required in making fills on 
salt meadow bottoms. * * * The salt meadow at 
this point is really very shallow and that accounts for 
there being no mud wave action on each side of the Ail, 
that is, any action perceptible to the eye, as levels were 
not taken.” 


SEATLESS safety valves are said to have been brought 
out in England more than 30 years ago. 


THE PHILADELPHIA WATER SUPPLY AND 
THE PHILADELPHIA AND READING R. R. 


A SPECIAL injunction was granted on the 16th inst., in 
a bill in equity filed by the City of Philadelphia against 
the Schuylkill Navigation Company and the Philadelphia 
and Reading Railroad Company, restraining the defend- 
ants from interfering with the use of the water of the 
Schuylkill by the city and its inhabitants for domestic and 
other purposes, and from lowering the water in the pool toa 
point which will interfere with the use of it by the plaintiff. 

The complaint stated that the agents of the defendants 
have, since daylight of the 16th inst., opened the locks, 
emptying the pools at the Flat Rock Dam, and had an- 
nounced their intention of keeping the locks open until 
the water shall be lowered five feet below the comb of the 
dam. In three hours afterward the pool was lowered 18 
inches, and the pumping at the Roxborough Station 
would have to be stopped. The section served with 
Schuylkill water includes Falls of Schuylkill, Manayunk, 
Roxborough, Germantown, Chestnut Hill and Mt. Airy. 
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THE ACTION OF QUICKSANDS. 

THE peculiar property of quicksands in swallowing up 
bodies which may happen to come upon them is well 
known. Ina paper on the subject, recently presented to 
the British Institution of Civil Engineers, Mr. Wilfrid 
Airy pointed out that articles great and small, which 
would be perfectly well able to float in water, are unable 
to do so in a quicksand, although it is of greater specitic 
gravity than water, and are gradually drawn down. Ves- 
sels which have been stranded on quicksands by a falling 
tide have been unable to float off when the tide has again 
risen, and after being swamped have settled down deeply 
into the sand; and, in the descriptive accounts of such ac- 
cidents, it is often stated that there appeared to be some- 
thing mysterious in the way the vessels disappeared. 

When a vessel or other body floats in water, it floats by 
virtue of the vertical components of the water-pressures 
around it. If, forinstance, the body bea rectangular box 
floating with its sides vertical, then the box floats solely 
by reason of the water pressure on its bottom; and, if its 
bottom were protected in any way from the action of the 
water, the box would not float. This is precisely what 
happens in the case of a quicksand. The mingled mass 
of water, silt and sand which constitutes a quicksand 
forms a semi-fluid which is not capable of transmitting the 
full hydraulic pressure of the water. When, therefore, a 
vessel comes upon such a quicksand her bottom is par- 
tially protected from the action of the water, and she is 
unable for a time to float up, even after the water has 
risen considerably higher than the ordinary flotation 
level of the vessel. Sooner or later she will float up if she 
be not swamped. 

A quicksand may be defined as a mass consisting chiefly 
of sand; but partially also of silt or argillaceous matter so 
intimately mixed with water that it forms a semi-fluid, 
having all the properties of a fluid, but in a minor degree. 
The most familiar instance of a quicksand is that ot the 
sand on a beach, where it is kept alive and mixed up with 
water, soil, and organic matter by the action of land 
springs rising from below it; this often forms a very dan- 
gerous quicksand. But the admixture with water may be 
due to other causes. In general, the tendency of silty 
sand is to sink together and form a firm, compact body, 
having apparently none of the properties of a quicksand; 
but this very sand, when its surface is disturbed by me- 
chanical violence, such as the force of the waves, will, to 
a certain depth, become a quicksand. The grains of sand 
become so intimately mixed up with the water that the 
mingled mass of sand. silt and water, becomes a semi- 
fluid covering the solid body of the sand to a certain 
depth. 

It will be readily seen that the extent to which a mass 
of sand 1s capable of becoming a quicksand will depend 
upon the fineness of the sand, and the extent to which it 
is mixed with silt or argillaceous matter. If the sand be 
sharp and clean, no matter whether it be coarse or fine, it 
has very little of the nature of a quicksand; but if it be in 
a fine state of division, and be mixed with silt, etc., the 
particles will be readily held in suspension by the water, 
and it may form a deep quicksand. If a vessel be left 
upon such a quicksand by the falling tide it will sink con- 
siderably into it, and the sand will form a very complete 
and sufficient seal round the bottom; and on the subse- 
quent rise of the tide the vessel will not float when the 
water has reached the ordinary flotation level, but a con- 
siderable time will elapse before the water can communi- 
cate sufficient of its pressure through the seal of sand to 
float up the vessel; and in the meantime the water will 
have risen considerably higher than the ordinary flotation 
level of the vessel. 

In order to verify these conclusions, and to obtain some 
reliable measurement of the effect of such quicksands, 
Mr. Airy made experiments in the following manner: A 
trough was prepared containing several inches in depth of 
the sand to be experimented upon, with water above it; 
and the surface of this sand was worked up by hand so as 
to become ‘‘ quick” to a small depth. A rectangular 
water-tight box, 12 inches long by 8 inches broad, was 
then floated in the water, and was forced down upon the 
sand with its sides vertical, and sunk into it to the depth 
of one-half inch. When released from the pressure by 
which it had been forced down, it remained sunk, and was 
held down by a great force, due mainly to the atmospheric 
pressure, while at the same time its bottom was protected 
from the action of the still greater external pressures by 
the seal of the sand. The time was then observed which 


! 
elapsed before the external pressures were able to break 


through the seal of sand sufficiently to float the box. 

Many experiments were made with different kinds of 
sand, both fine and coarse, with the general result that 
clean and sharp sands had few of the properties of a 
quicksand. But the case was different with sands which, 
although apparently clean, contained an admixture of 
clayey matter. When the box was forced down upon such 
sands it felt quite free as if floating, and could be moved 
about laterally with great ease; but it offered very yreat 
resistance to a vertical pull. The experiments all showed 
that there exists in fine sand, with a slight admixture of 
clayey matter, a capacity for becoming ‘* quick,’’ and hold- 
ing vessels to a degree which, in combination with other 
causes, may act powerfully in bringing about some of the 
terrible and unexplained shipwrecks that so frequently 
occur on sand banks. If in any case it should be thought 
advisable to make provision for freeing ships from sand 
banks which they might be liable to run upon, the plan to 
be pursued is tolerably clear. All that is wanted is to 
assist the external water in breaking through the seal of 
the sand round the bottom, and in re-establishing the full 
hydraulic pressure. This could be done by forcing water 
with pumps through holes in the ship’s bottom, and would 
probably soon have the desired effect. 


STREET CLEANING PARTICULARS. 


BEARING further on the subject of street cleaning, re- 
ferred to in our issues of August gand 16, the following addi. 
tional particulars concerning the removal of dead animals, 
offal, etc., from the streets of New York are interesting. 
The sections given are from the *‘New York City Consoli- 
dation Act of 1882.” 


SECTION 566. The Board of Health shall have full and 
exclusive power and authority over the removal of night soil, 
and in the removal of dead animals, offal, night soil, blood, 
bones, tainted or impure meats, and other refuse matter 
from said city. It is hereby charged with the duty of 
causing the removal of the same daily, or as often as may 
be necessary, and of keeping the said city clean from all 
matter or nuisance of a similar kind. 

Sec. 567. ‘The Board of Health is authorized to make 
contracts with any responsible person or persons for the 
removal of said offal, dead animals, night soil and other 
refuse matter from the city of New York, and to require 
and receive security in such form and amount as the said 
Board may approve, for the faithful performance by the 
person or persons aforesaid, to whom such contracts may 
by the said Board be, in its discretion, awarded, of all and 
every of the provisions of such contracts on his or their 


Sec. 741. It shall be Jawful for the Commissioner of 
Street Cleaning to cause to be dumped, or authorize to be 
dumped, snow and ice from the ends, or near the ends, of 
any piers, into the waters of the East and North or Hud- 
son Rivers. But no dead animals, carrion, street sweep- 
ings, garbage, or any putrid, offensive, decaying, or refuse 
vegetable or animal matter shall be deposited in violation 
of sections 749 and 750. 

Sec. 750. It shall not be lawful for any person or per- 
sons to sail, navigate or move, or to aid, direct or assist 
in sailing, navigating or moving, or to be employed upon 
or to accompany any boat or vessel containing any such 
animals or material as is named in the preceding section, 
through or upon the waters of that part of New York 
Bay, known as the Narrows, and lying between Forts Wads- 
worth and Hamilton, or any part of said bay south of said 
Narrows, with the intent or for the purpose of throwing or 
casting sueh animal or material, or any portion thereof, 
into the ocean or sea, or in any portion of the waters men- 
tioned in the preceding section, without a permit, in writ- 
ing, first obtained therefor from the inspector appointed 
or to be appointed ander chapter 604 of the laws of 1875, 
and the amendments thereof, who shall have the power of 
granting such permits from time to time as he shall deem 
proper, and which shall not be inconsistent with the last 
preceding section, and having such regard to the course 
and condition of the then existing winds and tides as in 
his judgment shall best tend to prevent the subsequent 
return or deposit of any such contents of said boat or ves- 
se] within the waters of this State, if cast upon the waters 
beyond the jurisdiction thereof. 

SEC. 752. It shall not be lawful for any person or per. 
sons to sail, navigate, or move, or to aid, direct, or assist 
in sailing, navigating, or moving, or to be employed upon 
or to accompany any boat or vessel engaged in the trans- 
portation of any dead animal, carrion, offal, or any putrid, 
offensive refuse, decaying or decayed vegetable or animal 
matter, or any garbage or sweepings taken from the 
streets of any city, upon the waters referred to in the last 
section but one, unless the same be propelled or moved 
by steam power ; and it shall not be lawful for any steam 
vessel to tow or carry any of the articles mentioned ia 
this section unless its name be plainly painted on each 
side. 

SEC. 753. Any person offending against the provisions 
of sections 750 and 752 shall be deemed guilty of a mis- 
demeanor, and liable to imprisonment for a term of not 
less than six months and toa fine of not less than $500, 


in the discretion of the court, for each And every offense, 
and may be arrested by the authoritl€S of either of the 
counties of New York, Kings, Queens, Westchester, or 
Richmond. The courts in said counties respectively shall 


have power and jurisdiction to try said offenders, whether 
the offense be committed within their respective counties 
or not. Out of any moneys received for fines, sucb sum 


or sums shall be allowed and paid for the expenses and 
disbursements attending the arrest, as the court or magis- 
trate may deem reasonable or proper. 


We have also received the appended tables, giving data, 
for Brooklyn, N. Y., and Boston, Mass.: 


BRUOKLYN, N.Y 


x. What is the population? A. 852,000. 

2. How many houses, stores and dwelliogs? A. Number of stores 
aod dwellings, 101,683; buildings other than dwellings, 7,951; total, 
109,634. 

3- How often are ashes removed? A. Once a week. 

4. How often is garbage removed? A. Tn-weekly during May, 
June, July, August, September and October; semi-weekly during 
November, December, January, February, March and April 

5. How many miles of paved streets? A. :66.921 miles. 

6. With what are they paved? A. Belgian, cobble, granite aad 
asphalt. Granite blocks, 55,303 miles; Belgian blocks, 23,410 miles; 
concrete asphalt, 8,822 miles; cobbles, 280,378. 

7. How often are they cleaned? A. Where most traffic, nightly; 
others, three times a week. 

8. What 1s the average width of main street)? A. main avenues, 
70 feet; main streets, 60 feet. . 

g- Are your streets underdrained? <A. Sewers. 

10. How many sewer catch basins? A. 5,500 (estimated). 

11. How often are they cleaned? A. Twice a year (average). 

12, What provision for removal of dead animals from the streets 
A. Removed by contractor. 

13. Is the above work done by contract or by day's work? A. By 
contract for term of five years. ; 

14 What is the annual cost of cleaning the streets? A. $340,000 
(estimated). 

1s. Removing ashes? A. $140,000. 

16. Removing garbage? A. $95,000. 

17. Cleaniag catch basins? A. $16,000 (estimated). 

18. Removal of dead animals? A. $800. 

19. For the supervision of all above work? A $32 000. 

20 What is the final disposition of the street dirt? A. Dumped 
at sea, in part, and part io low lots. 

21. Ashes? A. Dumped at sea, in part, aod part io low lots. 

22. Garbage? A. By boat to sea. 

23. Dead animals? A. Removed to rendering establishment. 

24. Are streets swept by machinery, or hand labor? A. Both. 

25. What kind of hand brooms are used? A. Hass trooms. 


BOSTON. MASS. 


1. What is ths population? A. 450,000. 

2. How many bouses and stores? A. 3.214. 
49.716. Apaitment houses and hotels? A. 445. 

3. How otten are ashes removed? A. Once a week from dwell- 
ings; stores, twice a week; markets and hotels, daily. 

4. How often is garbage removed? A. Dwelling houses, three 
times a week, in summer usually twice a week; hotels and restau-— 
rants. daily. 

5. How many miles of pav-d streets? A. 404 miles. 

6. With what are they paved? A. Blocks 26, asphalt 37, cobbles 
8,.macadam 172, gravel 159 

7. How often are they cleared? A. Principal streets, daily: 
others, two and three times a week; the gutters to the macadam 
streets in outlying districts are cleaned once in two months. 

8. What the average width of main streets? A. 40 feet. 

g Are your streets underdrained? A. Yes. 

ro. How many sewer catch basina? A. 6,000. 

tr. How often are they cleaned? A. From rto 12 times a year, as 
often as necessary after heavy rains. 

12. What provision for removal of dead animals from the starcets? 
A. By a rendering company at o0 expense to city. 

13. What is the annual cost of cleaning the streets? A. $150,000. 

14. Removing ashes? A. $200,000. 

15. Removing garbage? A. $130,000. 

16. Cleaning catch basins? A. $25,000. 

17. Removal of dead animals? A. No expense to city. 

18. What is the final dispos tion of the street dirt? A. Used for 


Deellings? A. 


fill ng vacant lots, wharf property and sent to sea. 


tg. Ashes? A. Same as street dirt. 

20. Garbage? A. Sold to farmers from adjoining towas 

at. Dead animals? A. To the rendering company. 

22. Are streets swept by machinery or hand Jabor? A. Both 

23. What kiod of hand broomsare used? A. Made of bitch brush, 


The machines used are made by the Abbot-Downing Company, of 
Concord, N. H. 


THE St. Louis Master Plumbers’ Association vigor- 


ously protest the report that they contemplated withdraw- 
ing from the National Association. 
circular they say: 
that there are no secessionists in our association. 
The St. Louis Master Plumbers’ Association occupies the 
same relation to the National Association that the State 
of Missouri occupies to the General Government. 
are a part and parcel of the National Association.” 


In a recently issued 
*‘ We want it distinctly understood 
x * © 


We 


IT is said that the famous Kinzua viaduct, on the 


N.Y, L. E. & W. R. R., will be replaced by a heavier 
structure. 
remarkable bridges of the world. 


The viaduct for years has been one of the 
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COLD WATER WITHOUT ICE. 


THE following method of obtaining a constant supply 
of cool water at all times is Jescribed by the Railroad and 
Enginecring Journal, as being in general use in Hano- 
ver, York County, Pa. 

The town, says the /Jousnal, is closely built up and 
without any system of drainage, so that the water from 
the wells is unfit to drink. Some years agothese reasons 
led to the introduction into the town of a supply of very 
excellent water from a large spring about three miles dis- 
tant. This water is brought through iron pipes, and 
when it reaches the consumer in summer is warm, while 
the water in the wells is cool. For this reason many of 
the inhabitants drink the well water, and, as a consequence, 
typhoid fever is a prevalent disease in that community. 
In order to obtain pure cool water, not impregnated with 
lime, some of the inhabitants of the place have adopted a 
plan which is so simple and gives such excellent results 
that it is worthy of general adoption wherever there is a 
water supply other than wells or springs. The plan is as 
follows: A cylindrical galvanized sheet iron tank, 12 
inches in diameter and 4q feet or 5 feet long, is placed in 
the bottom of a well. This tank is then connected by a 
galvanized iron pipe with the water supply pipes, and 
another pipe is carried from the tank to the surface of the 
ground, or to any convenient point for drawing water, 
and has a cock at the upper end. The tank is conse- 
quently always filled with water from the water supply, 
and being in the bottom of the well, the water is cooled 
off and acquires the temperature of the well; so that that 
which is drawn from the tank is as cool as well water, and 
is without any of the impurities with which the latter is 
contaminated. The water drawn trom the tank in one of 
the wells in the place named had a temperature of 56 de- 
grees when the thermometer in the atmosphere above 
stood at 76 degrees. 

This method gives an abundant supply of cool water 
during the whole summer, and can be adopted in all cities, 
towns or in the country. If a wellis available it can be 
used; if not, by simply digging a hole in the ground, 
deep enough so as not to be affected by the surface tem- 
perature, and burying the tank, it will answer equally 
well. This hole might be dug in a cellar or outside the 
building. If the water has any impurities in suspension, 
such as mud, the tank should be made accessible, so that 
it can be cleaned occasionally. 


TAPPING THE ERIE CANAL. 


THE boatmen on the Erie Canal, at Lockport, N. Y., 
are complaining vigorously of the practice of tapping the 
canal at that point and at several other places. The in- 
terests involved are on the one hand the commerce of the 
Erie Canal, and on the other certain big manufacturing 
concerns which supply virtually the vitality to the Lock 
City. These factories are said to borrow their power 
from the Erie Canal. 

Scarcely a year has passed since this tapping of State 
water began that boat owners have not complained of its 
serious interference with canal navigation. The great 
volume of water rushing into the tunnels created a sort of 
whirlpool and boats once drawn into the vortex could not 
be released until the gates in the tunnels were shut down. 
This year the complaints are renewed with added energy. 
Boatmen seem universally to agree that the trouble is 
worse than ever before. They are not satisfied with 
claiming that the situat’on is serious but they assert that 
it is positively dangerous. The chief cause for complaint 
seems to be a new tunnel which taps the canal above the 
locks and supplies the power for a ‘‘ pulp’ manufactory, 
as it is called by the boatmen. 


THE PENNSYLVANIA RAILROAD COMPANY'S 
WATER-WORKS AT HARRISON, N. J. 


. THE extensive water plant on which the Pennsylvania 
Railroad Company has been at work in Harrison, N. J., 
for the purpose of securing for railroad uses a water sup- 
ply tor the Fludson County section of the road is com- 
pleted, and will soon be ready for use. A system of wells 
sunk just north of the Illingworth Steel Works, three 
miles of water mains alongside the railway tracks, a large 
reservoir at Marion, and boilers and pumps at the [arri- 
son end of the line, constitute the new water plant. ‘he 
pump will bring up 400 gallons of water per minute, and 
it is calculated that the works can furnish the road with a 
quarter of a million gallons of water daily. 


ADHESIVE STRENGTH OF SULPHUR, LEAD 
AND PORTLAND CEMENT FOR 
ANCHORING BOLTS. 


UNDER the above head a correspondent of the Troy 
Polytechnic says that during a recent experience in con- 
structing foundations for an elevated railway, solid rock 
was encountered so near the surface as to necessitate 
anchoring the foundation bolts in it. Some more durable 
and economic means of accomplishing this than by the use 
of sulphur or lead was desired, and Portland cement was 
suggested as being suitable. 

A careful investigation failed to find any record showing 
the adhesive strength of cement in pounds per square inch, 
when used this way; hence it was decided to make such 
experimental tests as would give reasonably positive in- 
formation on this point. For this purpose 14 holes were 
drilled in a ledge of solid limestone, 7 of them being 1% 
inches in diameter and 7 of them 1% inches in diameter, 
all being 334 feet deep. Seven ¥-inch and seven 1-inch 
bolts were prepared, with thread and nut on one end 
and plain at the other end, but ragged fcr a length of 3% 
feet {rom the blank end. 

Four were anchored with sulphur, 4 with lead and 6 
with cement mixed neat. Half of each were ¥ inch and 
half 1-inch bolts, and all of them were allowed to stand 
till the cement was two weeks old. At the expiration of 
this time a lever of sufficient power was rigged and all the 
bolts were pulled with the following results: 

Sulphur—3 Ddolts out of four developed their full 
strength, 16,000 and 31,000 pounds. One 1-inch bolt 
failed by drawing out under 12,000 pounds. 

Lead—3 bolts out of 4 developed their full strength, as 
above ; one I-inch bolt pulled out under 13,000 pounds. 

Cement—s of the bolts out of 6 broke without pulling 
out ; One I-inch bolt began to yield in the cement at 
26,000 pounds, but sustained the load a few seconds 
before it broke. 

Whilst this experimentSdemonstrated the superiority of 
cement both as to strength and ease of application, yet it 
did not give the strength per square inch of area. To 
determine this, four specimens of limestone were pre- 
pared, eacb 10 inches wide, 18 inches long and 12 inches 
thick, two of them having 13¢-inch holes, and two of them 
2%-inch holes drilled in them. Into the small holes 
I-inch bolts were cemented, one of them being perfectly 
plain round iron, and the other baving a thread cut on the 
portion which was imbedded in the cement. Into the 
23-inch holes were cemented 2 ioch bolts similarly 
treated, and the four specimens were allowed to stand 13 
days before completing the experiment. At the end of 
this time they were put into a standard testing. machine 
and pulled. The plain t-inch bolt began to yield at 
20,000 pounds, and the threaded one at 21,000 pounds. 
The 2-inch plain bolt began to yield at 34,000 pounds, 
and the threaded one at 32,000 pounds, the strain in all 
cases being very slowly applied. The pump was then run 
at a greater speed, and the stones holding the 2-inch bolts 
split at 67 pounds in the case of the smooth one, and at 
50,000 pounds in the case of the threaded one. 

It is thus seen that cement is more reliable, stronger 
and easier of application than either lead or sulphur, and 
that its resistance is from 400 to 500 pounds per square 
inch of surface exposed. The cement used throughout 
the experiment was an English Portland cement. 


THe scheme of Commissioner Hans S. Beattie, of the 
New York Street-Cleaning Department, to clean some of 
the streets by aid of a fire engine and the flushing process, 
has met with the opposition of the Department of Public 
Works. Horace Loomis, engineer in charge of sewers, 
has reported to the Commissioner of Public Works that 
Mr. Beattie’s flushing process is washing a considerable 
part of the dirt of the streets into the sewers and choking 
them up. 


PUBLICATIONS RECEIVED. 


Report of PROCEEDINGS OF THE TENTH ANKUAL MBRTING OF THE 
AmeRICAN WatTsrR-Worxs AssociaTION, Cnicaco, Iuu.; May 
20-22, 1890. 


TentH ANNUAL Report or tux Sratz Boarp or HEALTH OF 
New Yor«x. 


Repost or THe Firrn ANNUAL Magtinc oF THE ILLINos Soci¥Ty 
OF ENGINERRS AND Surveyors. Held at Peoria, lll., January 
29-31, 1890 


MANUAL For THE Usa or Boarps or H2ati.tTu oF MAsSACHUSSTTS. 
Prepared by directioa of the State Board of Health. 


Annuat Report or Burgav or Heattu, Pittrssurc, 1889. 


Communications giving. information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at thetime. Anonymous letters 
will not be noticed. 


er ec 


TUNNELING THE NARROWS. 
BROOKLYN, August 18, 1890. 
To the Editor of Tne Encinaearninc anp Buitpinc Racorp: 


Dear Sir: The project of tunneling the Narrows for 
railroad purposes, which Mr. Winans is said to favor, is 
not exactly a new one. It was first proposed, 1 believe, 
by one of the ablest of our engineers about ten years ago. 
‘He designed by its use and the construction of another 
tunnel to the main land near Hell Gate, to furnish new 
territory on Long Island for the storage and distribution 
of freight, and to give a direct and convenient all-rail 
route to the upper portion of New York City and to New 
England. 

Perhaps the time is not yet ripe for the construction of 
this Narrows tunnel. It would, however, be unwise at any 
time to underestimate or exaggerate the difficulties of the 
problem. 

The newspaper reports say that the material to be pene- 
trated will be a soft soap-stone, easily worked and strong 
enough to resist the strain, and that the top of the tunnel 
will be 35 feet beneath the bottom of the Narrows. ‘The 
character of the material predicted for in this location 
will, I fear, astonish some of the geologists. : 

The New York tower foundation of the East River bridge 
was excavated through sand and gravel to bed rock at a 
depth of about roo feet. ‘The recent borings for the Quaker 
Bridge Dam show the same or similar material to the rock 
bottom of a valley about 120 feet below the present level — 
of the Hudson River. It is believed that something in 
the nature of a rock-bounded cafion exists below the 
present Hudson River valley of a depth not less than 100 
feet below present tide level, and that this extends far out 
beyond Sandy Hook, the high grounds of the Palisades, 
Staten Island and the Navesink forming its western 
boundary. The bed of this prehistoric valley is probably 
rock of the earliest formation or trap. The valley has 
probably been filled up to present height of bottom with 
compacted gravel and boulders similar to the material on 
Long Island. Jt would not, therefore, be surprising if a 
tunnel built anywhere between 30 and 130 feet below tide 
level ran almost entirely in the last named material. 
There should, however, be nothing essentially prohibitory 
in this if true. 

We must learn from cases of this kind and those simi- 
lar to the projected Harlem Tunnels, where excessive 
depth is so important an item to avoid, to construct tun- 
nels whose tops may be exposed, if necessary, above the 
river bottom. This is certainly not impossible, and I 
venture to say that when the occasion demands, will be 


found quite practicable. 
O. F. NICHOLS. 


THE NICARAGUA CANAL, 


By advices from San Francisco, information comes of 
the purchase by the Nicaragua Canal Construction Com- 
pany of the plant of the Americao Contract and Dredging 
Company at Colon, formerly used on the works of the 
Panama Canal. The purchase includes seven dredges, 
fifteen lighters, several tugboats, and the machine shops, 
with all their machinery, tools and supplies of every kind 
complete. The entire plant is now being rapidly pat in 
order for removal to San Juan del Norte, (Greytown,) 
and some of the dredges and tugs are already on their 
way there. Chief Engineer Menocal has arrived at San 
Juan del Norte to attend their coming. 

These dredges are to be used in harbor dredging and in 
excavating the first ten miles of the canal, from its mouth 
to the first lock. 


Tue New York Board of Health Inspectors have found 
the water of all the public baths more or less filled with 
noxious particles, except at the Battery, while the bottom 
of nearly all contained unhealthy deposits. Dr. Edson 
will advise the reconstruction of the bath-houses and their 
removal to the ends of the different piers, where the water 
is purer and not liable to become stagnant. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mai to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper asa 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toaclerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
talaga piece of paper, so that it may be prompcly sent to 
the itor. 


ALGAE GROWTHS IN WELLS. 


J. D. THomas, President and Manager of the Paris, 
Tex., Water Company, writes: ‘* We get our water sup- 
ply from a system of dug wells and tunnels. We have a 
large open well 80 feet in diameter and 35 feet deep. In 
this well we have had considerable trouble and annoy- 
ance, in the spring and early summer, from an algae or 
vegetable growth, whicb gives out a disagreeable odor and 
taste. We have also a smaller and deeper well from 
which we propose to pump the water into the big well, 
letting it fall over the top and creating cons.derable agi- 
tation. Now the question is, will this agitation of the 


water in the big well improve it, or will it only make it 


worse ?”’ 


[It is doubtful whether the plan of pumping from the 
smaller into the larger well will make any noticeable dif- 
ferente, either one way or the other. Roofing over the 
well so as to exclude all sunlight may prevent the algae 
growth, as shown by experience in several somewhat 
similar cases. There is, according to Mr. F. F. Forbes, 
Superintendent of the Brookline, Mass., Water-Works, 
a class of plants, however, which thrive as well in com- 
plete darkness as in sunligbt, but such plants are not 
able to make their own food, and are, hence, wholly de- 
pendent on food made by other plants. Water which 
contains vegetable solutions in sufficieat quantity with 
certain organic matters might, therefore, develop an ex- 
tensive growth even in total dirkness. 

We would be glad to hear from any of our readers con- 
cerning Mr. Thomas’ inquiry. ] 


THOSE DANGEROUS TRUSSES. 


Mr. FREDRICK J. AMWEG, C. E., of the firm of R. C. 
Ballinger & Co., Philadelphia, Pa., contractors for Herr- 
mann’s Theatre, at Brooklyn, N. Y., to which extended 
reference has been made in the last two issues of THE 
ENGINEERING AND BUILDING RECORD, writes: 

‘* Relative to the communication entitled, ‘ Dangerous 
Trusses,’ I beg to say that the trusses in question have 
never been either approved or condemned by me. We are 
the contractors for the building in which these trusses 
were supposed to be used, and Mr. J. D. Allen, of Phila- 
delphia, is the architect, to whom we looked for all in- 
formation concerning the construction of said building. 

‘¢We were not employed as the architects of this work, 
and therefore assumed no responsibility belonging to the 
present incumbent. 

‘* We, of course, look to Mr. Allen in his capacity to 
make all matters satisfactory, and when done so, we are 
ready to go on with the work.” 


STEEL RAIL MAKERS IN ALABAMA. 


WiLLiAM G. SMITH, C. E., of Waterbury. Conn., 
writes: ‘°‘ Will you kindly send me the addresses of the 
concerns who make steel rails at Anniston and Birming- 
ham, Ala.? I have not the facilities for finding out here. 
I am the engineer for a Southern electric road, and want 
prices from some of the Southern manufacturers.” 

[There are no rolling mills in Alabama which can 
properly be classed as steel rail mills. The Birmingham 
Rolling Mill Company, and the Alabama Rolling Mill 
Company, of Birmingham, the only works which could be 
put under that head, turn out only small T rails and tram 
rails. Possibly these would answer our correspondent’s 


requirements. } 


THE horse-power transmitted by hemp ropes can be 
found by multiplying the square of their circumference in 
inches by their speed in feet per minute, and dividing by 
4,000. For cotron ropes 25 per cent. should be added to 
the result. 


Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must alwaya 
be given, but an assumed name may be used for publica- 


tion if preferred. 


mmeamaatil 


APPORTIONMENT OF COSTS FOR STEAM. 


LATTING & BarILEyY, plumbers, of Memphis, Tenn.. 
write: ‘* Please decide the following question: A and B 
have two 50 horse-power boilers coupled together. A’s 


boiler has a six horse power engine to run and 1,500 . 


square feet of radiating surface to heat; B's boiler has a 
large elevator pump to run, also a boiler feed pump and 
heats 2,800 square feet of surface. A’s boiler has only 


two and three-quarter hours to run out of the twenty-four, . 


say three hours. B's boiler is to run twenty-four hours. 
Please determine the percentage of fuel each party should 
pay for.” 

[The percentage of fuel to be paid for by each in this 
case depends altogether upon the amount of steam used 
by each, and this cannot be determined from the meager 
particulars given. Just how much steam the six horse- 
power engine and the elevator and feed pumps consume 
ought to be determined by measurements by a competent 
consulting engineer. 

The matter should not be left to guesswork, which, in 
such instances, frequently goes very wide of the mark. 

As regards the radiator consumption, it may be pointed 
out that a radiator will condense from 4 to } of a pound 
of steam per square foot of surface per hour, varying with 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in. 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are se.ected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


THE STAR BOILER. 


THe annexed cut shows the new Star water-tube boiler 
just brought out by the Harrisburg Boiler and Manufac- 
turing Company, of Harrisburg, Pa. 

It is designed to heat all classes of large buildings re- 
quiring 1,000 square feet of radiating surface or more, 
and is adapted to both steam and hot water heating. It 
is also claimed to recommend itself for power purposes. 
H. H. Lindemuth is the inventor. 

The boiler is listed in 16 sizes, of which Nos. 1, 2, 3, 
4, 6, 8, ro and 12 are stock sizes, while the remaining 
sizes will be built to order. The capacities range from 
1,000 square feet of radiating surface to 6,000 for steam, 
and to 1,250 for hot water heating, and from 10 to 75 
horse-power for power purposes, The best shell steel is 
used in the construction of the boiler, together with 
flanged steel heads, though iron will be used where spe- 
cially desired. 

The general character of the design is apparent in the 


illustration, and requires but little description. A special 
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THE STAR WATER TUBE BOILER. 


the nature of the surface and the kind and position of the 
pipes. 

With low-pressure steam, ¢ of a pound of steam per 
square foot of surface per hour is not too great an esti- 
mate for the man who has to sell the steam. Accord- 
ingly, the 1,500 square feet of radiating surface supplied by 
A’s boiler would condense about 500 pounds of steam into 
water in an hour, and the 2,800 square feet supplied by B’s 
boiler would condense about 933 pounds per hour. Al- 
lowing 9 pounds of steam as the evaporative power of 
one pound of coal, A’s boiler would use, for the radiator 
supply alone, about 5534 pounds of coal per hour, and 
B's boiler about 103 pounds per hour. ] 


AN IRISH CHANNEL TUNNEL. 


A PROPOSAL is being entertained of having a tunnel 
between Ireland and Scotland, and for this three routes 
have been suggested—the first from Donaghadee to Port- 
patrick, the second from Cushendall to Mull of Cantyre, 
and the third from Whitehead to Portpatrick. Of these, 
says /ndustries, the last seems the most reasonable; but 
even it would require very careful consideration, for the 


Irish Channel is much more difficult to tunnel than the 
English Channel, the depth of the water in some cases ex- 
ceeding goo feet, so that the tunnel would require to be 
1,000 feet below the surface of the water at mid-channel. 
Besides, the rock is hard and very different, as regards 
facility of working, from the Dover chalk. 


feature is found in the entire absence of brick setting, the 
boiler being furnished with an independent cast-iron base 
on which it rests. The grate is of a newshaking pattern. 
The boiler is surrounded by a water space which measures 
2 inches at the sides, and 3 inches at the ends. Great 
stress is laid by the builders on the relatively large amount 
of fire-box surface. The fire-box is deep and large and 
can be made of various lengths, for wood burning, for ex- 
ample, if desired. It is claimed to hold sufficient fuel to 
maintain a fire for a period of from 8 to 12 hours without 
requiring attention. 

There is claimed, also, to be ample room for good com- 
bustion of the pases before they strike the tubes and enter 
into an upper chamber, not well shown in the cut, im- 
pinging there against the crown sheet. Instead of plac- 
ing the smoke exit in the top of boiler, as was originally 
done, it is now placed in the rear of the boiler below the 
tubes. 


EXPERIMENTS recently conducted on the Paris, Lyons 
and Mediterranean Railroad, France, show that with 
boilers having tubes averaging 14% feet in length there 
is a total evaporation, in a given time, about 5§ per cent. 
greater than with boilers having tubes 161% feet long. 


FLEXIBLE boiler stays are in extensive use on Indian 
railroads, and give good results. 
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PLUMBING IN TEN NEW HFOUSES. 


IN a block of four-story houses just finished on East 
Seventy-fifth Street, New York City, the water supply for 
the upper stories of each house is pumped or rises through 
the 134-inch pipe A, Fig. 1, and ball-cock B into the cop- 
per-lined wooden tank T, that is about 4 feet square. 
This tank is built to fit a special alcove, and is elevated 
conveniently for accessibility over the framework of 2 by 
4-inch timber joists C C, etc. It rests directly on 2 by 
4-inch sills D D DV, laid across the lead lined safe E. 

The pipe A has a branch R, which takes water from 
the bottom of the tank, and supplies the lower stories of 
the house through the filling pipe A. G is a stop cock 
for controlling the supply, and O is a check valve closing 
against an upward pressure and preventing the overflow 
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of the tank from the pipe R. _F is a special branch to 
the top floor fixtures only, whose supply is thus made 
separate to insure some draught from the tank and con- 
sequent change of its contents, even though the city 
pressure is sufficient to always keep the tank full and sup- 
ply the branches from the pipe A without drawing through 
the branch R._ H isa tell-tale tothe cellar sink. I is 
the safe waste also discharging into the cellar sink 
(Fig. ). Misa 1%-inch overflow pipe discharging into 
an adjacent slop-sink N. 

J and K are vent pines from the kitchen voilers. Each 
of them terminates in a ball.cock L to prevent the escape 
of city water through them if the street pressure should 
‘be great enough to rise above the tank. 

Figure 2 shows the double boiler arrangement in the 
kitchens. The outside boiler is supplied through a pipe 
A, with water under street pressure, and delivers hot 
water through a pipe B. The inside boiler is supplied 
through a pipe C with water under tank pressure, and deliv- 
ers hot water through the pipe D. Eand F are hot-water re- 
turn circulation pipes, K and L arecirculation pipes tothe 
water-back, and M and N are sediment pipes for empty- 
ing the boilers. OOO are gate valves controlling the 
tank and hot water supplies. P and P are corresponding 
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valves to give a symmetrical appearance to the work, but 
having their gates removed so that they do not obstruct 
the pipes or cause any danger of bursting the boilers by 
being accidentally left closed. The tank pipe C is con- 
nected with the street supply pipe A by the branch S, 
which has a check valve Q. If the tank supply fails the 
valve Q will open under street pressure and the inside 
boiler will be filled from the pipe A, but if the street 
pressure is cut off the valve closes downwards and pre- 
vents the escape of tank water. 

The pipes are of galvanized iron, and are supported 
from the ceiling by special brass hangers G G, etc., 
which, as shown in the detail, are made in two pieces and 
bolted together, The upper part II is drilled and 
countersunk to receive the 3-inch wood screw 1 that can 
pierce the ceiling | at any point without defacing it, and 
is driven into a cleat K, between two floor joists L, or 
directly into the joists if it comes in the proper position. 

Figure 3 shows the cellar sink receiving the discharge 
of all drip pipes throughout the house. F F F are safe 
wastes, G is cold water supply, H is from the refrigerator, 
T is a tank tell-tale, and J is sediment pipe from the 
kitchen boilers. All of these pipes terminate with flap 
valves. 


INTERNAL GAS FITTINGS. 


IN a paper on internal gas fittings, read at the recent 
annual meeting of the North British Association of Gas 
Managers, Mr. R. Robertson said that architects are 
much to blame for existing defects io such work. 

He drew attention to the circumstance that all that a 
gas-fitter receives from an architect, when a new house is 
being erected, is a specification stating the number of feet 
of the different sizes of pipes required. No details, or 
plan, or declivities are given, and the mode of laying is 
left entirely to the gas-fitter himself. If he has taken a 
job at a cheap rate, he will endeavor to use as little pipe 
as possible, without giving much thought about the gas 
supply. 

Corporations and water companies having control of the 
water supply lay down laws and regulations as to the 
quality of material to be used in the water fittings inside 
buildings. The pipes must be of certain sizes and 
weights, and the cranes or taps or other fittings must be 
subjected to a standard pressure, and be stamped accord- 
ingly. Mr. Robertson holds that similar regulations 
should apply to gas-fittings, and that all gas-taps and joints 
should be subjected to a like examination. 

Pipes used for gas-fittings are, according to Mr. Rob- 
ertson, of three kinds—viz., malleable iron, composition, 
and block tin. ‘The first material is the best for mills and 
factories where steam power is used, as from its hardness, 
it is not liable to be cut or brea’. at the fastenings in con- 
sequence of the vibration caused by the working of the 
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A is a pipe frame supporting the sink. B is the house 
sewer which is carried along the cellar wall on hooks C 
about 10 feet apart. Holes are drilled in the stone wall 
and the hooks secured in them by firmly driven wooden 
plugs D alongside. 

Horizontal pieces of gas pipe E are leaded into the 
wall and alternate with the hooks. 

Figure 4 shows the arrangement of hot and cold water 
pipes H and C on the horizontal board A at the laundry 
tubs. The lateral branch of H is all flat on the board as 
are the depressed portions B B B of the pipe C. There 
are three summits E E E where pipe C crosses over H, 
and these are drained through cocks D DD. This 


arrangement was devised to bring all the cocks in one © 


straight line, support both pipes on the same shelf A, and 
avoid making traps that could not be drained by the cocks. 

This plumbing was done by Paul S. Bolger, of New 
York, and Gecrge H. Budlong, also of New York, was 
the architect of the houses. 


THE works of the first cable tramway in Paris, which 
runs from Belleville to the Place de la Republique, have 
been completed. The system employed is that so largely 
adopted in the United States. 
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machinery. Of this sort of pipe, the galvanized is superior 
to the other, as no rust collects inside, as is sure to doin 
the ordinary kind; and in course of time obstruct the gas 
supply. 

The second kind of piping is composition, of which 
there are two classes—tinned and untinned. The tinned 
is a good article for ordinary use, and is extensively em- 
ployed in country buildings. The use of the untinned 
kind Mr. Robertson coademnsas altogether unsuitable for 
gas-fitting purposes. It is too easily bent, and is thus 
always ready to ‘‘ bag ;” while from the Softness of its 
nature it gathers moisture easily, and produces that dis- 
agreeable jumping of the lights often seen. 

The third class of pipes are of biock tin; and these the 
author considers by far the best that can be used. It is 
hard, easily laid, rarely gathers moisture, and altogether 
makes a tidy piece of work. This material is often ob- 
jected to as being more expensive than the others; but 
when weight for weight is compared, it will be found that 
the difference is not so great as supposed, because two 
yards of block tin pipe weigh nearly the same as one yard 
of the other. Mr. Robertson strongly recommends the 
use of this class of piping in preference to all others; and 
advises that it should be fitted up wherever possible. 


OnE of the oldest houses in America is said to be the 
stone mansion on the Staats farm, about four miles below 
the village of Greenbush, N. Y., on the river bank. The 
building was erected of bluestone and brick in 1650, and 
at present is occupied by Lawrence and Philip Staats, 
and is in a splendid state of preservation. 
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HEATING AND VENTILATING SCHOOL - 
HOUSES. 


(Continued from page 188 ) 


AT the Sanborn school-bouse, in 1888, a more thorough 
work was undertaken. A minimum supply of 60,000 
cubic feet per hour for each of the eight school-rooms, 
containing upwards of soscholars, was taken as a standard. 

A ‘‘Clogston” heating boiler was put in, with about 
3,000 linear feet of 1}{-inch steam pipe, in addition to the 
boiler and ‘‘ direct” heating plant already there. A sheet 
iron air chamber, in shape resembling a triangle, was put 
+n at each corner of the basement, each chamber drawing 
its air supply from two windows on two different walls of 
the building. each opening being covered with a coarse 
and strong wire grating. and provided with doors and a 
valve. Two upright sheet iron ducts rose from each of 
these corner air chambers, each duct containing a coil of 
320 linear feet of 1%-inch steam pipe. These coils, 
shown in Fig. 4, were each made of two sets of branch 
tees, one set ‘‘feed” and one “ return,” connected by 
upright and horizontal pipes and elbows, outside pipes 
long and inside pipes short, several ‘‘ nests” of pipe, in 
fact one fitting inside another; the uprights from each 
branch tee being alternately short and long in order that 
the horizontal pipes might offer little obstructive area to 
the upward air current. For a lower room the coil was 
compact and the duct large in cross-section, for the verti- 
cal space was only about 7 feet, but for an upper room the 
coil was about 10 feet long, with the pipes fewer and fur- 
ther apart. The duct for an upper room ran up through 
the lower room and was boxed in. All ducts ran up full 
size, each to a point about 6 feet above its school-room 
floor and were open at the top. 

For removing the foul air rectangular sheet-iron ducts, 
each 2 feet square, were used, each starting at the floo’ 
level of the room served by it in the tloak-room, and run- 
ning up as straight as possible to the attic. Each duct 
had in it a large opening for the school-room and a small 
one for the cloak-room, the combined sectional area of 
these two openings being somewhat greater than that of 
the duct itself, the openings being coarsely grated, as 
usual. These ducts ran up in pairs from the second floor 
to the attic, and were there joined into one large pipe. 
4 by 8 feet, ending in a rectangular Emerson cap of the 
same size provided with a damper. The opening from 
the rooms and the inlet ducts were also provided with 
dampers or doors, and from 4§ to 70 linear feet of 1k. 
inch steam pipe was placed in each outlet duct to move 
the air. 

The Blossom Street school house, an eight-room wooden 
building, was fitted up in almost the same way. Both 
buildings have passed through one mild winter and half 
of another with fairly good results, the air supply being 
found by a few measurements to be up to the standard 
previously fixed and the air being pronounced good. It 
has been found troublesome, however. in the m‘Id weather 
to keep the rooms from getting too hot. 

The new building on Baltimore Street, built in 1888, 
hes been overhauled in 1889, according to local custom, 
and its ‘‘indirect ” steam-heating apparatus greatly in- 
creased in capacity. Its imperfect working during the 
previous winter was partly explained when, in taking off 
the louvred cupola to make room for an Emerson cap, the 
foul-air flues were found half covered with boards left in 
by careless workmen the previous summer. 

As to the cost of the primary school apparatus and its 
maintenance, Mr. Perkins quotes from the paper on the 
ventilation of school-rooms heated by stoves, by Dr. J.G. 
Pinkham, in the Massachusetts State Board of Health Re- 
port for 1887. 

* Expense of the System —This includes the cost of 
construction and of maintenance. The cost of the im- 
provements at the Red Rock Street School-house was 
$567.77; Of those at the Baltimore Street School house, 
$554.56. At the Chase Avenue School-house $418.16 was 
originally expended, but subsequent changes considerably 
increased the cost. Quite a large part of the first cost 
came from the necessary tearing down and building up 
again. It is notoriously expensive to make changes in 
completed buildings. The school-house mechanic, who 
has had a general oversight of the work of making these 
improvements, estimates that if put in during the process 
of construction the apparatus in a two-room building 
would not cost more than $350; in a one-room building, 
$225. The chaage could be probably made in an old one- 
room building for $350. When the arrangements form 
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part of the original plan of a school-house, they are 
likely to be much more satisfactory than when added af- 
terwards. 

‘The cost of maintenance involves an increased outlay 
for janitor service and for fuel. In country districts, where 
the fires are cared for by voluntary service of teacher and 
pupils, the former item is not to be reckoned. In Lynn 
an allowance of 50 cents per week for each additional 
stove is made during the season when the fires are in 
operation. This amounts to something near $40 per year 
fer each building of two rooms. 

‘‘From our experience thus far it is difficult to form an 
exact estimate of the increased cost of fuel. The coal and 
wood are supplied to the city on contract, the bins being 
filled up when necessary. It is certain the consumption 
of fuel increases somewhat in proportion to the amount of 
fresh air supplied. At the Chase Avenue school-house, 
as near as can be ascertained, from five to six tons more 
of coal have been burned each year since the ventilating 
apparatus was put in than before. It would be not far 
from the truth if we should reckon the increased cost of 
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fuel for the building at $30 per year, or $15 for each room. 
This added to the increased outlay for janitor service 
makes $35 per room—surely not an extravagant sum to 
pay for anything so necessary to health as pure air.” 


(TO BE CONTINUED.) 
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ANNUAL. REPORTS. 


bi MunicipaL Reports; for the fiscal year ending March 31, 
t . 

THE pamphlet contains, besides the report of the City 
Engineer, H. H. Jackman, the Mayor’s message, the 
City Clerk’s report, and the reports of the treasurer, fire 
marshal, city physician, and street commissioner. The 
city engineer gives an interesting outline of the work of 
his department, accompanied by a number of extensive 
tables. Considerable time and attention has been given 
to the introduction of a concise system of records of work 
done by the department. ‘These records include a com- 
plete record of all information relative to the sewer, 
with list of locations of all house connections, etc., 
records of curbing and guttering, giving location, 
cost, contractor, date built, etc.; records of permanent 
and wooden sidewalks, with location, costs, 
etc.; records of sewer estimates, paving esti- 
mates, and all other contract work; paving records show- 
ing at a glance the amount, location and kind of work 
done, the contractor, cost, etc.; records of cement tests, 
covering all well known brands of cement, and including 
upwards of 1.000 briquettes, copies of all plats of ad- 
ditions lying within the limits of the sewer district, made 
from the original plats on file in the office of the Re- 
corder of Deeds; plans and specifications for all work 
done and under contract, filed for ready reference, to- 
gether with much other information of interest of a gen- 
eral nature. 
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BRICK PAVING. 


BrIcK paving work is described as follOWS in a recent 
issue of the Clay Worker - 


The street is brought to the grade required, which is 
but little crowning—probably four inches on a street fifty 
feet in width. The street is then rolled witb a 6-ton cast 
roller. Then a layer of sand is spread four inches thick, 
on which a layer of good common, hard brick is laid flat, 
but lengthwise with the street, and tamped down solidly 
with a heavy tamp, leaving an even surface. A 2-inch 
layer of sand is then spread, care being taken to fill the 
interstices of the flat layer of brick, after which a course 
of what are called in the market ‘* black hards,” are set 
on edge cross-wise of the street, breaking joints the same 
as in building; these are tamped down solidly, leaving the 
surface as even as possible. 

Over the surface a layer of sand is spread of sufficient 
thickness to fill all the spaces left in laying by the com- 
mon travel of the street. and the surface is again rolled 
several times with the cast roller. Both layers of brick are 
set as close as possible by hand so as to leave the smallest 
space only. The bricks used for the top course are very 
hard, but are made from common yellow clay. The bricks 
are burned in down draught kilns until they are vitrified. 
A brick that is not vitrified through as solidly as it is 
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possible to make it when taken from the kilns is the ex 
ception. As an evidence of their character it is sufficient 
to say that in delivering on the streets the bricks are 
pitched from the wagon by hand into piles and there is 
seldom a broken brick. The bricks have a bright black 

laze. The average cost of the pavement is estimated at 
$1. 50 per square yard, which includes grading, curbing. 
etc. 


TRADE PUBLICATIONS. 
RADIATORS. 


THe Standard Radiator Company. 12-32 Porter Street, 
Buffalo, N. Y., is sending out an attractive little 
pamphlet devoted to direct and indirect hot-water and 
steam radiators. Illustrations, price-lists ani sizes are 
given of various styles. 


THE GORTON HOUSE-HEATING BOILERS. 


A new catalogue, dated 1890-91, has been issued by 
the Gorton & Lidgerwood Company, 96 Liberty Street, 
New York. While devoted in the main to the Gorton 
steam and hot-water boilers, which are illustrated and de- 
scribed at length, it contains interesting chapters on 
modern methods of house heating, comparing hot air with 
hot water and steam systems, indirect and direct radiation, 
etc. Sample sets of plans and specifications also are 
given for direct and indirect steam systems. Illustrations 
of automatic water feeders and various styles of radiators 
occupy the concluding pages. 


PAVEMENTS. 


In a recently issued pamphlet the New England Pav- 
ing Company, 19 Pearl Street, Boston, Mass., treats, in 
an interesting manner, of American bituminous rock, and 
asphalt pavements. A brief history is given of the ma- 
terial, the methods of handling are outlined and general 
directions offered for laying the pavements. 
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MAINTENANCE OF MAIN ROADS* 


Manual Labor.—In purely rural portions of the main 
road one man will be required on each three miles, all the 
year round; one man on each two miles of road partly 
urban and partly rural; and one man on each mile and a 
half of road quite usban. In the neighborhood of plaster 

its and collier‘es of course this would have to be varied. 
Fach laborer should be supplied by the foreman with a 
sheet, stating the work he is to do each dav, such sheet 
to be produced when required to be initialed Ly a mem- 
ber of the Council, by the surveyor or foreman (chief), 
and would take all orders and directions from the fore- 
men. 

Foremen.— The best of the existing road-men in the 
iaeboaples could be engaged for this work. They should 

ave about 12 miles of ordinary road to superintend, vary- 
ing, of course, very much with the present state of the 
road and traffic of the future, but should live in the center 
of their length. Doubtless, more foremen and laborers 
will be required at first than later; hut take a road 30 
miles in length, as the work became less and the road in 
better condition the worst foremen and laborers could be 
discharged and the district of the others extended. 

Each foreman should supply himself with a sheet, stat- 
ing the work he is engaged upon. Such sheet to be pro- 
duced when required to be initialed by a member of the 
Council, by the surveyor or chief foreman. The foremen 
should keep the time sheets of themselves and men under 
them: be accountable for al! tools, and for the condition 
of their road-length; receive and check all material, en- 
tering same in their account book; take all necessary or- 
ders from the chief foremar of the district, and see the 
whole of the work was properly carried out, working 
themselves. They should have no power to discharge or 
engage any workmen without first reporting the matter to 
the chief foreman. They shall keep all tool, team and 
materials accounts of their divisions. 

Chief Foremen.— Three chief foremen will be required 
for an area of about 320 miles of roads. Their duties 
should be to superintend the entire road management 
direct from the County Surveyor. They should have no 
power to discharge or engage any foreman without first 
reporting the matter to the County Surveyor, but should 
have full power over the day laborers. They should take 
all moneys from the County Surveyor for payine the 
foremen ani roadmen fortnightly, and pay them direct, 
entering same in a book provided for the purpose, and 
get a receipt from the men on the labor sheet, to balance 
with the foremen’s account. They should set out and 
direct all work for manual labor. They should check and 
superintend the delivery of all material under the material 
contracts. ‘lhey should arrange and order, on check 
forms, all horse labor that may be required under 
the team labor contracts, and see the same is 
properly employed and entered in the road foreman’s book. 
They should collect all accounts that might be owing by 
the Council for road maintenance. ‘They should, under 
no pretence whatever, order any new tools, materials, or 
special work, unless the order is signed by the County 
Surveyor ; in cases to avert an accident, or to save ex- 
pense, alone excepted. ‘!hey should walk the district 
under their charge, as far as practicable, and carefully 
take and keep notes of work required to be done. They 
should assist the County Survevor in every way, in esti- 
mating for material, team, and manual labor and any 
other work. 

Where main roads are repaired by contract under any 
highway or urban authority, they sbould walk over same, 
not interfering in any wav with the management, but re- 
porting any matter that should require reporting to the 
County Surveyor. ‘They should initial the sheets of the 
foreman and day laborcrs of the Council, when passing at 
any time other than when paying the wages, collecting 
such sheets when paid, and returning the sheets and the 
duplicate pay-book of the foreman to the County Surveyor. 
They shculd work the same bours as the workmen, 
and do their utmost to skillfully manage and check 
all extravagance on the roads, filling up any spare time in 
doing any necessary road work. Should any foreman be 
temporarily laid up, the chief foreman should take his 
place in every way until fresh arrangements can be made. 
They should keep an order, tool account, material, team, 
and general expenditure book; also a careful diary of 
their day’s doings, and should every year, or as 
often as necessary, take stock and furuish the County 
Surveyor with a return of stock and tools in their dis- 
trict. 

The steam roller shoald be under the full direction and 
charge of the chief foreman, and he should pay special 
attention to the economical working of same. 

The chief foreman and the foremen should be provided 
by the Council with overalls and oiiskins, so that they 
may be on the roads during wet weather, and be able to 
deal at once with any matters that may only show the 
work necessary in such weather. 

Tools,—Every foreman should be furnished witb the 
following tools for the use of the men under him and 
himselt : 


4 shovels. 3 pickaxes. 4 rakes. 

3 spades. 2 hooks. 4 road lines, 
6 brushes. 2 sledges. 4 scrapers. 
3 wheelba:rows. 4 smail hammers. 


nn 

* Abstract of a paper presented at the annual meeting of Municip! 
and Sanitary Engineers and Surveyors, Liverpool, Eogiand, June 26, 
1890, by E. Purnell Hooley, Assuc. M. 1. C. E., County Surveyor of 
Nottinghamshire. 


The tools sbould be repaired by contract on a schedule; 
each blacksmith should tender every three years, or as 
often as might be required ; and before any tools are re- 
paired the foreman should give a written order to the 
smith and preserve a duplicate himself. 

eam Labor and Alaterials.—All team labor and ma- 
terials should be let by tender and contract. No material 
should be received unless previous'y invoiced, with 24 
hours’ notice, the total weight of each truck to be sent 
and the railway weight to exactly correspond, for the 
latter would be taken as correct. If the material be de- 
livered by road, it should be weighed (if possible at a 
public weighing machine) and the exact weight of the 
material sent, with the carter’s signature attached. All 
weight checks should be delivered to the road foreman 
at time of unloading either by the railway company, 
coutractors for material, or the carters, on proper 
forms. 

Accounts.— Accounts of all kinds should be sent to the 
County Surveyor direct, as soon as the work or contract is 
complete, and no account would under any circumstances 
be passed, unless accompanied by the necessary order for 
the work being carried out. Accounts for tools should be 
sent to the County Surveyor, at least one month before 
the meeting of the County Council. 

County Surveyor.—He would take the direct manage- 
ment of all the roads, now under the various parish man- 
agement, setting out all work to the chief foreman, con- 
tinually drive over the whole of the main roads of the 
county, and superintend the carrying out, so far as possi- 
ble, his own instructions ; prepare estimates for material, 
team labor, and money payments. advertise for and re- 
ceive all tenders for work, and lay same before the High- 
ways Committee ; keep all accounts, and prepare the 
necessary balance sheets. 

Carriage Road.—The whole surface to be swept or 
scraped as often as required, and on no account shall the 
road, under any condition, be left for more than eighteen 
hours (Sunday, Good Friday and Christmas Day alone 
excepted) after rain or bad weather, without being care- 
fully attended to. ‘lhe scrapings, etc., when not wanted 
to repair the footpaths or for filling hollows in the road- 
side, or stone depots, must be carted away when dry, and 
on no account to be heaped and left on the roadside. The 
water-table at the roadside or side channels to be lined 
with material 1f soft or too low, and any clay or other 
matter which may prevent this being properly done shall 
be taken out and carted away. and the road filled and 
rammed with large stone. The channels shall be fre- 
quently inspected, and kept clear of all obstructions, the 
whole being carefully sided, and outlets cut open at least 
twice during the twelve months. After rain the sand. 
drifts shaJl be at once removed, and no weeds, etc., shall 
be allowed to grow in the side channels, so as to interrupt 
the free passage of the stcrm water. The material shall 
be applied to the road carefully, evenly, and smoothly, 
and frequently raked over, to prevent all tracking until 
the whole becomes one solid mass: the road, before any 
material shall be applied, being first swept and cleansed 
free of mud. Where the road is flat, care shall be taken 
and material allowed to raise the same to the gauge men- 
tioned hereafter. Where the road shows solt, weak por- 
tions, the latter shall be removed, and the road made 
sound by means of ramming in large stones. Where the 
road shall require the ruts filling, care shall be taken to 
keep the filled-in ruts properly filled with material, so as 
not t9 allow other ruts to form at the sides; but no ruts 
shall be allowed to form after those already on the roads 
are carefully mended. Any loose stone on the road be- 
tween the 1st of April andthe 30th of September shall 
be at once picked off. If the road should be blocked with 
snow, so as to impede traffic, the loca] authority sball 
forthwith remove the snow, informing the County Surveyor 
of same, and the cost will be paid according to scale of 
chatges appended herewith. 

As far as practicable, all roads shal! be formed with a 
fall of one-quarter inch to a foot from the center to either 
side. 

The cross drains, gutters, culverts, and other surface 
water carriers shall be kept in good repair, and free from 
obstructions; where ditches are above the level of the road, 
the local authority shali see they are properly lowered and 
cleaned out. 

During the summer, water-carts shall be employed 
watering through urban districts at the rate specified in 
the attached schedule. 

All material shall be consolidated if possible by the use 
of a steam roller, and where same is hired for use, it shall 
be paid for at the rate shown on the attached schedule. 
Where new material is consolidated with a steam roller, 
it shall be applied thus: First the edges shall be cross 
scored from the center to the siJes at an angle of 45 degrees; 
then the new niaterial shall be applied, not more than two 
stones thick, rolled, and consolidated, the surface evenly 
rolled, and, if found necessary, a very slight binding ma- 
terial applied, carefully swept and watered; finally, rolled 
in, and all superfluous water and dirt swept off. The roller 
shall consolidate at least 1,400 square yards of new road 
surface in one day of ten hours. 


A CONVENIENT draughtsman’s, so called, triangle has 
lately been devised, having one right angle and the ad- 
jacent angles of 45 and 60 degrees, which gives a very 
obtuse angle of 165 degrees opposite the right angle in 
the middle of the side opposite the right angle. 
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Our readers will oblige us by notes, clippings, of any 
information whic will put usin the may of obtaine 
ing early and reliable news for our ontracting 
Intelligence.” /nformation of importance sent 
to us exclusively, and mot elsewhere published 
will be libegally paid for. 


For works for which proposals are Ai ome see also 
the ** Proposal Columns,’ pages i-i 


AT a meeting of the trustees of the Masonic 
Home and Asylum. held at Utica, N. Y., 
August 27, the modified plans of architect W. 
H. Hume. of New York, were accepted. 
The plans will be on exhibition at Masonic 
Hall, in New York City, until September 20, 
the date of the opening of the bids. Bonds 
in the sum of $5v.000 will be required for the 
faithful performance of the work. The 
grounds surrounding the building will be laid 
out after plans by John Y. Culyer, C. E., 
of Brooklyn, who will also plan the sewerage, 
drainage, etc. 

WATER. 


For Additional Water items see Prepesal Columns. 


WELLESLEY, Mass.—The Water Commis- 
sioners of this place have Jecided to lay a 
new 18-inch syphon pipe from the filter well 
to the pump well. 


MARBLEHRAD, MASS —The Water Com. 
missioners have received bids for digging a 
well to be used in connection with the system 
of water works recently built for this place. 
This well, which is to take the place of a 
number of small driven wells, will be 30 feet 
in diameter and about 24 feet deep, and 
water will be pumped directly from it into the 
stand-pipe. 


BURLINGTON, COL.—A press dispatch says: 
‘** Burlington is suffering from a lack of water, 
and the citizens are praying the Council to 
take some step toward supplying the town 
with a system of water-works.” 


- Americus, GA.—It is stated that a reser- 
voir, with a capacity of 88 ooo gallons, will 
be built at the pumping station of the water- 
works. The Mayor can furnish additional 
information. 


OxForD, N. C.—The election to consider 
the issuance of $50,000 of bonds for the con- 
struction of water-works will be held Septem- 
ber 8S. 


MILLEDGEVILLE, GA.—According to re- 
perts the Moran Springs property bas been 
sold to parties who will establish a system of 
water-works, at an estimated outlay of 
$100,000. 


SANTA ANA, CAL.—Press dispatches state 
that on August Ig the people of this place 
voted the sum of $60,000 in bonds for the 
purpose of establishing a system of water- 
works. 


LANSDOWNE, Pa. —Caspar Pennock, of this 
place. writes: ‘‘Some four years ago, I, for 
my own benefit. erected water-works to sup- 
ply some houses of my own, and have gradu- 
ally continued to supply my neighbors until 
we have over 90 houses at present, and have 
another pumping station under way. We 
pump from driven wells about 150 feet deep, 
very good water. Have obtained a charter 
for a water company, and about to put the 
plant into the water company.’ 


MENASHA, Wis.—City Clerk P. J. Robert- 
son writes: ‘there has no steps been taken 
yet to establish water-works here. The Gar- 
land Banking Company, of Minneapolis, 
Minn., is seeking to obtain a franchise to put 
in water-works, provided the city rents a cer- 
tain number of hydrants for fire purposes.” 


SUMMIT LAKK, W1S.—Regarding the re- 
port that this place was to have water-works, 
Wilham West writes: '‘ There has never been 
anything said in this village in regard to 
water-works. As the village has less than 50 
residents therein it is likely to be as it 1s for 
some years.” 


SPOKANE FALtLs, WASH.—This place is to 
have water-works, at an estimated cost of $20,- 
oOo. 


WHITE SULPHUR SPRINGS, MONntT.--The 
citizens of this place have decided to organize 
a company to supply the town with a system 
of water-works. 
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WATER. 


MIDDLEBURY, VT.—Village Clerk Henry 
L. Sheldon writes: ‘‘On August 19, the vil- 
lage appointed a committee of ten, A. A. 
Fletcher, chairman, to establish a system of 
water-works, by pumping the water from Otter 
Creek River through iron pipes, for fire, do- 
mestic and other purposes, with po reservoir 
or tanks. Funds to be raised by issuing 30- 
year village bonds. Estimeted expense, $36,- 
000, of which $6,000 was donated by a former 
resident. No contracts yet made.” 


WINCHESTER, TENN.—It is reported that 
G. L. Hogun & Co. have decided to establish 
a system of water-works at this place. 


MARYSVILLE, KANS.— This place is to have 
a system of water-works. For particulars, 
address Charles F. Kolster, as above. 


Port ANGELES, WASH.— The Port Angeles 
Water Co., the Port Angeles Light Co. and 
the Port Angeles Construction Co. have been 
incorporated at this place. Combined they 
represent a capital of $750,000. 


WELDON, N. C.—Reports say that a com- 
pany of Northern capitalists have been formed 
at this place, under the name of the Great 
Falls Water Power Co. 


CoLpWATER, MIcH.—The question of 
issuing $70,000 in bonds for water-works sys- 
tem was voted on at a special meeting held on 
August 18, the vote was carried by a majority 
of 184. 


CoLuMBiA, S. C.—The Water-Works Com- 
mittee recommends the purchase of water 
wheels and pumps to the amount of $25,000, 
to increase the supply of water. 


LAKE Forest, ILL.— The projected water- 
works for this place will be established at 
Once. 


Mt. VERNON, IND.—The question of es- 
tablishing a system of water-works at this 
place is still being agitated. 


ARKADELPHIA, ARK.—Reports say that 
the construction of water-works is contem- 
plated at this place. For particulars address 
T. R. Tennison, as above. 


LovISVILLE, KyY.—A plant is to be estab- 
lished at this place by the Domestic Water 
Company, with a capital stock of §50,000. 
For particulars address P. J. Hobbs, as 
above. 


SAN DiEGO, CAL.—Plans for the water sup- 
ply system at this city will be prepared by J. 
D. Schuyler. 


GREENVILLE, S. C.—Reports say that the 
American Pipe Manufacturing Company, of 
Philadelphia, Pa., which has a contract to 
construct water-works in Greenville, will or- 
ganize a stock company to operate the plant. 


Cuurcu Il1Lt, Pa.—Reports say that the 
question of establishing a system of water- 
works is being discussed by the officials of 
this place. 


STEELTON, Pa.—A system of water-works 
to cost $180,000 will, it is reported, be estab 
lished at this place. 


EMERSON, GA.—Reports say that the peo- 
ple of this place have decided In favor of 
having a water-works system. 


COMANCHE, TEX.—lIt is probable that im- 
mediate steps will be taken towards establish- 
ing a water-works system at this place. For 
particulars, address J. N. McCarthy, as 
above. 


ELMA, WASH.—It is proposed to take steps 
at this place towards establishing a syste of 
water-works. 


QuANAH, TEX.—A complete system of 
water-works is to be established at this place 
by the Quanah Water, Ice and Electric Light 
Company. The estimated expenditure is 
$75,000. 

Bosron, GA.—Keports say that an artesian 
well is to be sunk at this place. 


CHEYENNF, Wyo. — The Wyoming and 
Nebraska Irrigation and Water Supply Com- 
pany has been incorporated at this place, 
with a capital stock of $800,000. Water will 
be taken from the North Platte River and 
applied principally in Laramie County. 


IL.eEEpS, lowa.—A company has _ been 
organized at this place, and asystem of water- 
works is to be established at once. Operations 
will commence as soon as the preliminary 
affairs can be arrange’l. 


New Britain, Conn. — Civil Engineer 
Cadwell, of New Britain, has completed plans 
for the proposed new dam to be built at Shut- 
tle Meadow, and submitted them to the City 
Council. 


BUCHANAN, MIcH.—A petition is in ciccu- 


lation at this place asking the Common Coun- 
cil to call a special election to decide whether 
to build water-works or not. 


NEWMANSTOWN, Pa.:—The citizens of this 
place are, it is said, agitating the question of 
establishing a system of water-works. 


INDEPENDENCE, Kan.—L. C. Mason, of 
this place, writes: ‘“‘ As yet there bas been 
nothing done in the way of improvements or 
extensions. The works have passed into the 
hands of a new company. They expect to 
make some valuable improvements very soon, 
but no work done only on paper.” 


ToRONTO, OnT.—Additional pumping fa- 
cilities have been recommended by the water- 
works officials for the plant at this place. 


MERIDEN, CONN.—It is probable that im- 
portant steps will soon be taken towards in- 
creasing the water supply of this place. 


WATER VALLEY, Miss.—A_ press dispatch 
of August 21 says: ‘‘ Mayor Herring, by or- 
der of the Town Council, issued his proclama- 
tion this morning ordering an election to be 
held in this city on September 29, on the 
proposition to issue $10,000 of the city’s 
bonds, to be placed on the market to raise the 
necessary funds for the erection of an electric 
light plant and the establishment of water- 
works in this city. It is generally supposed 
that the proposition will be easily carried.” 


Betmont, N. Y.—The people of this place 
have begun to agitate the question of estab- 
lishing a system of water-works. 


KNOXVILLE, TeNN.—Reports say that im- 
provements are to be made to the local water- 
works system at that place. Gen. R. N ie 
Hood can furnish particulars. 


ORANGE, N. J.—A resolution asking the 
Water Committee to report at the next meet- 
ing of the Common Council as to the best 
means for increasing the water supply was 
adopted at a meeting of the Water Board held 
August 26. 


Montrose, N. Y.—Reports say that a 
system of water-works is to be established at 
this place. 


HuMBoLpT, Iowa.— This town voted, Au- 
gust 18, in favor of putting in water-works. 
‘The system will be commenced at once. 


ROCHESTER, N. Y.—At a meeting of the 
Executive Board, held August 25, it was re- 
solved that the Chiet Engineer of the Water- 
Works be directed to have made the various 
improvemerits on the conduit line and repairs 
of gates at Rush Reservoir and Hemlock 
Lake, as recommended in his report on con- 
dition of the conduit, etc., presented August 
18. Among the proposed improvements are 
renewals in the air valves, boxes, etc.: repair- 
ing the gates, resetting stone monuments, elc. 
Mr. Aldridge, of the Executive Board, can 
furnish details. 


Fort SMITH, ARK.—AS an extension of 
the system of water-works of this place, about 
eight or ten miles of mostly 6 inch pipe will 
be laid in the newly settled sections of the 
city, which are at present without any proper 
water supply. 


ASHLAND, Ky.—The proposed new system 
of water-works will be built by a company of 
which J. M. Gardner of this place is Presi- 
dent. Water will be taken from the Ohio 
River and pumped into a reservoir having a 
capacity of 2,500,000 gallons. 


GRIFFIN, GA.—This place is to have a 
system of water-works established by the 
Griffin Water and Light Company. W. A. 
Bedell can furnish particulars. 


MapIson, Ga.—Reports say that a proposi- 
tion has been made to the local officials to 
construct a system of water-works, 


New York City.—The following pro- 


posals for constructing an earth and masonry 


dam, Reservoir D, were opened August 27 by 


the Aqueduct Commissioners: M.S. Cole- 
man, $397,262.50; Brenchand, Pennell & 
Company, $403,657.50; Clinton Stephens, 
$405,440: Smith & Brown, $407,037.50; 
Charles Peterson, $445,570. 

For building an auxiliary earth and masonry 
dam, near Craft’s Station, at reservoir:' M. 5. 
Coleman, $83,092.50; Brenchand, Pennell & 
Company, $84,602.50; Smith & Brown, $86,- 
050; J. J. Ridgway, 96,142.50; Clinton 
Stephens, $113,875. 


GAINESVILLE, GA.—The City Council has 
appointed a committee of six citizens to re- 
port as to the advisability of establishing a 
system of water-works. Address the Town 
Clerk for particulars. 


Sioux City, Iowa. -It is probable that 
about two and a half miles of water pipe will 
be laid in this city Alderman Powell can 
furnish information. 


Soutu Acton, Mass.—This place is tak- 
ing steps towards procuring a system of water- 
works. 


EaTonTON, GA.—The people of this place 
are agitating the water-works question. For 
particulars, address B. D. Lumsden, as 
above. 


WaTER-WoRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Algona, lowa; Pasco, Wash.; Frank- 
linville, N. Y.; Newport, Ky.; Blue Hill, 
Neb.; Goakum, Tex.; Allegheny, Pa.; Aus- 
tin, Vex. 

THE ConTRACTING News DE- 
PARTMENT of THE ENGINEER- 
ING AND BUILDING RECORD 
is edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work 
or supplies, and the correction of 
false or misleading reports ia 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that does not exist. 


SEWERAGE. 
For Additional Sewerage items see Proposal Columns 


MARLBORO, MAsS.— Work was begun last 
week on the new system of sewerage, by down 
ward intermittent filtration, according to 
plans furnished by the engineer, M. M. Tidd, 
of Boston. ‘he contracts for building 314 
miles of the main line and also the filter beds 
have been awarded. The street sewers will 
be built by the town itself. The main line 
will be about five miles long, and the effluent 
stream will discharge into Hagar’s Pond. 
The total cost of this system wil] be about 
$175,000, of which $60,000 will be paid by 
the City of Boston as a compensation for so 
extending the system as to prevent contami- 
nation of certain sources of the Boston water 
supply. 


NORTHAMPTON, Mass.—The Sewer Com- 
missioners have awarded the contract for the 
Hawley and Market Street sewer to A. Brazos 
& Sons, of Middletown, Conn., at $12,000. 


Jersey City, N. J.—Work on the sewer 
that is to be constructed by Jersey City and 
the North Hudson ‘Vownship 1s to be begun 
next month. It will cost about $200,000. 


GRAND Forks, N. D.—City Engineer W. 
S. Russell writes: ‘‘ Have voted to bond for 
$50,000 for a sewerage system, and ] am di- 
rected to prepare plans. Do not think any- 
thing further will be done this season.” 


Troy, N. Y.—Numerous sewer extensions 
are to be made in this city. 


Aucusta, ME.—The question of establish- 
ing a new sewerage sytem is being agitated 
by some of the citizens of this place. 


OAKLAND, CaL.—T. W. Morgan, City 
Engineer, writes us that he bas considerable 
sewer work which is about to be constructed. 


Kansas City, Mo.—E. Butts, of this 
place, writes: ‘‘There has been no steps 
taken recently to establish a new sewer sys- 
tem. Il would say that the present system 
has been fixed on some time ago and exten- 
sive work is now being -done on what is 
known as the O. K. Creek Sewer, one mile of 
which is under construction, and another 
mile will be ready for bids shortly.” 


CoL_umsBus, GA.—Council Cierk M. M. 
Moore writes: ‘‘The matter of issuing about 
$100,000 of bonds tu build a system of sani- 
tary sewers is under consideration by the 
City Council, but the issue will first have to 
be authorized by the Legislature, which meets 
in December, so, as yet, nothing is definitely 
decided upon.” 


SEWERS.—See our Proposal Columns for 
information regarding sewer construction at 
the following places: Key West, Fla.; New 
Haven, Conn.; Cleveland, O.; St. Louis, 
Mo.: ‘liffin, O., Avondale, O.; Elizabeth, N. 
J.; Buffalo, N. Y.; Para, Brazil; Somerville, 
N. J.; Harrison, N. J. 


RRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Proposa! Columas. 

PROPOSALS will be asked for the building 
of the Eighth Screet Viaduct at Cincinnati, 
as soon as the Board of Public Improvements 
decide the questions at issue. 


MINERAL SPRINGS, UTAH. ~The Carlton 
Improvement Co., of this city, will erect a 
bridge to Stansberry Island. 


WINONA, MINN.—The Milwaukee and St. 
Paul Railroad will erect a new bridge across 
the Mississippi, opposite the city of Wa- 
basha. 


GREENSBURG, N. Y.—A new county bridge 


is to be erected over Sewickley Creek at Hun- 


ker Station. 


HARPER Ferry, W. Va.—Charles H. 
Grail, Secretary ot the Harper's Ferry and 
London Bridge Company, writes: ‘* The 
Harper's Ferry and London Bridge Company 
was incorporated in July, and has organized 
and expect to build the bridge this coming 
winter.” 


EwinG, N. J.—An iron bridge is to be 
erected at this place. For particulars ad- 
dress Mr. McGuire, of the Board of Free- 


holders, as above. 


St. JosepH, Mo.—Chief Engineer Godley, 


of the K. C., is supervising plans which are 


being made for the construction of a new iron 
bridge, with stone wall abutments, over 
Whitehead Creek, at the railroad tracks. 


GALVESTON, TEX.—The Sabine Street 
bridge is to be rebuilt, at an estimated «ost of 


$5,783. Address the Mayor for parti culars. 


HunTerRDoN County, N. J.—It is pro- 
posed to expend the sum of $8,000 in repair- 
ing bridges in this county. 


East Texas, Pa.—The Lehigh County 


Commissioners will, it is said, soon want bids 
for erecting a bridge over the Little Lehigh 


River, at this place. It is to be an iron 


structure, 60x16 feet, 


NEBRASKA City, NrB.—At a special elec- 


tion the vote to bond the city for $100,000 for 
the purpose of building a bridge across the 


Missouri was carried. 
BALTIMORE, Mb.—It is proposed to erect 


a bridge over Druid Lake in Druid Hill Paik, 


this city. The structure is to be 2,000 feet 


long. For information, address the Mayor. 


as above. 


Aucusta, Ga.—Reports say that the City 
Council has appropriated $8,000 to construct 


a bridge over the canal at Broad Street in 


West End. The Mayor can furnish infor- 
mation. 


CHESTERTOWN, Mp.—It is proposed to 
either repair the present bridge over the Ches- 
ter or build a new structure. 


BRYAN, TEX.—An iron bridge is to be placed 


| over the Navasota River, near Chaney Cross- 
| ing. Address the ‘own Commissioners, as 


above. 
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MIDDLESBROUGH, KyY.—Reports say that 
it is proposed to construct a through girder 
iron bridge of about 70 feet span and 100 feet 
width across the canal on Cumberland Ave- 
nue. B. L. Lloyd, City Engineer, can furnish 
details. 

JACKSON CounTY, W.Va.—The County 
Commissioners of this county have ordered 
two new bridges to be built, one over Little 
Mill Creek and the other over Dudden’s Fork, 
Both bridges are to be of steel. 


DENISON, TEX.— his city will soon let the 
contract for the construction of an 1,800-foot 
viaduct, 20 feet wide, across the railroad at 
Gandy Street. 


NorFro.k, VA.—The Norfolk Company 
has, it is stated, purchased the Ghent and De- 
Brees properties, will improve same and con- 
struct an iron bridge over De Brees Creek. 


LATONA, WaSsH.—The County Commis- 
sioners have been asked to aid in the cone 
struction of a bridge across the eastern arm 
of Lake Union, at Latona, The estimated 
cost is $6,0c0. 


SALISBURY, MD.—The Baltimore and Bay 
Shore Kailroad Company will erect a new 
bridge over the Nanticoke Kiver, at this place. 


BrRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Brooklyn, N. Y.; 
Bastrop, Tex.; Pineville, Ore.; Big Island, 
Va.; Northampton, Mass.; New Gretna, 
N. J. 

NEW DEPOTS. 


SALISBURY, Mp.—A new depot is to be 
erected at this place by the Baltimore and 
Bay Shore Railroad Company. 


KANSAS CITY, Mo -—Reports say that a 
Grand Central Depot is to be erected in this 
city, at an estimated cost of $400,000, by the 
Winner Investment Company. 


SHELTON, CONN.—Reports say that a new 
depot will be erected at this place. 


RAILROADS, CANALS, ETC. 


TRENTON, N.].—The Perth Amboy and 
Long Branch Railroad Co. has filed articles 
at this place for a road to connect the New 
Jersev Central in Middlesex County with the 
New York and Long Branch Railroad at the 
north end of the Raritan River Bridge in the 
same county. The connection will be 6,000 
feet long. The incorporators are James N. 
Duberry and Henry D. Welsh, of Philadel- 
phia, and others. 


STREET-WORK AND PAVING. 


CHESTER, PA.—Considerable street work is 
to be done at this place in September. 


Moxrogk, N. C.—Considerable street pav- 
ing is to be done at this place. 


READING, PA.—A large amount of street 
paving is to be done in this city. See our Pro- 
pesal Columns for particulars. 


HARRISBURG, PA. — Considerable street 
paving is to be done at this place. Address 
M. Schaffer, of the Board of Highway Com- 
missioners, as above. 


GAS AND ELECTRIC-LIGH rING. 


EARLINGTON, Ky.—This place is to have 
an electric light plant. 


MERRIMAC, MAss.—The people of this 
place will establish a gas plant at an early 
day. 


SHELBINA, Mo.—The sum of $5,000 has 
been appropriated at this place for the pur- 
pose of establishing an electric light plant. 


JACKSONVILLE, ILL.—The sum of $15,000 
is to be expended on improving the plant of 
the Jacksonville Gas Lightand Coke Company 
at this place. 


MOMENCE, ILL.— The Momence FElec- 
tric Light Company has been incorporated at 
this place, and a plant will be established at 
once. Address I. C. Riker, as above. 


Bay Ciry, MicH.—KReports say that an- 
other electric lighting company is to be estab- 
lished at this place. 


Lima, O.—The Lima Electric Light and 
Power Company is to double the size of its 
plant. Particulars can be obtained by ad- 
dressing S. W. Moore, the Superintendent 
and General Manuger, as above. 


Oscopa, MICH.—An electric-lighting plant 
is to be established at this place. 

Uniontown, Pa.—The Uniontown Light 
and fleating Co. contemplates putting in a 
large arc dynamo. 
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Bucksport, ME.—The electric-light plant 
at this place is to undergo extensive improve- 
ments. Address E. H. Gouring, of Bangor, 
Me., for particulars. 


CAMDEN, N. J.—The Camden Lighting 
and Ileating Company will enlarge its plant 
and increase the machinery, A 700 horse- 
power engine will be added, about 5,000 in- 
candescent lights and 300 arcs. The work of 
making these additions will be commenced 
immediately. In addition to the above they 
propose extendiny the circuits for lighting the 
southern section of the city, the plans for 
which have been perfected. The estimated 
outlay is $75,000. 


CRAFTON, PA.—This place is to have an 
electric light plant at once, 


MonrogE, N.C.—The question of estab- 
lishing an electric light plant at this place is 
to be decided by the people at a special elec- 
tion to be held at an early day. 


ANDERSON, S. C.—An electric lighting 
plant is to be established at this place by the 
Anderson Hotel Co. 


WELLSVILLE, O. — The Valley Electric 
Light and Power Co. has been incorporated 
here, with a capital stock of $25,v00. 


HUNTINGTON, IND. — The Huntington 
Light and Fuel Company has been incor- 
porated at this place with a capital stock of 
$250,000. John K. Price is at its head. 


Jamaica, N. Y.—The Jamaica Gas Com- 
pany offers to supply gas for public lighting 
on the basis of a $20 per lamp per annum 
payment, for all night lighting, the burners 
to be rated to the passage of 4 feet per hour. 


PHILIPSBURG, MONT.—An electric lighting 
plant is to be established at this place. 


BREWER, ME.—An electric light plant is 
talked of for this place. 


TULARE CiTy, CAL.—Aao electric 
plant is to be established at this place. 
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ELECTRIC RAILWAYS.—New electric rail- 
ways will be built and improvements will 
be made to those already established at the 
foliowing places: Duquoin, IIl.; ‘loledo, O.; 
McKeesport, Pa.; ‘lrenton, N. J.; West 
Lynn, Mass.; Attleboro, Mass.; Keokuk, Ia.; 
Davenport, Ia.; los Angeles, Cal.; Ogden, 
Utah; Dayton, O.; Akron, O. 


BLDS OPENED. 


NrewakkK, N. J.—The following contracts 
have been awarded for work on Prudential In- 
surance Company's building: J. B. & J. M. 
Cornell, New York, iron work, $275.000; 
Geo. W. Roydhouse, Philadelphia, mason 
work, $269,900; Geo. Brown & Co., Newark, 
cut stone work, $179,850; V. J. Hedden & 
Sons, Newark, carpenter work, $111,000; 
Otis Bros & Co., New York, elevator work, 
$42,350; Baker, Smith & Co., New York, 
heating and ventilating, $33,468; J. M. Bon- 
nell & Son, roofing and metal work, $27,350; 
Perth Amboy ‘Terra Cotta Co., terra cotta 
work, $8,950. Contracts for minor work, 
amounting to about $50,000, are yet to be 
awarded. 


WASHINGTON, D. C.—The Pheenixville 
Iron and Steel Company, of Phoenixville, Pa., 
has been awarded the contract for the iron 
and steel work for the Washington Loan and 
Trust Company’s building. 


Port Huron, MicH.—The contract for 
excavating the approaches for the St. Clair 
Tunnel] at Sarmi and Port Huron, has been 
awarded to Messrs. Nihan, Elliott and Phinn, 
of Bradford, Ont., at $200,000. 


SAN FRANCISCO, CAL.—The contract for 
the iron and steel work on the Crocker Build- 
ing, this city, has been awarded to the Phee- 
nixville Iron Company, of Pheenixville, Pa. 
The cost of the building is $1,250,000, 


Sioux City, IA.—The contract for the 
erection of St. Joseph’s Hospital was awarded 
to W. E. Stevens. The following bids for 
plumbing work in connection with same were 
received: A. F. Paige & Co., $2,173; Lewis 
Kettleson, $2897.50; W. O. Merrill, $2,417.- 
gi; Fitts & Co., $2,163; J. F. Gearen, $2,- 
073, to whom the contract was awarded. 


ALBANY, N. Y.—Superintendent Hannan 
opened bids August 25, that were received for 
dredging 18,000 cubic yards of earth, and ex- 
cavaling 150 cubic yards of rock from the 
channel of Rondout Creek. ‘lhe contract 
was awarded to P. W Myers, of Albany, N. 
Y., whose bids are I5 cents per yard for the 
earth, and $9 for the rock. 


I N.Y. 


GOVERNMENT WORK. 


WASHINGTON, D, C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Archi- 
tect of the Treasury Depariment : 

Augusta, Me.—Decorative painting, etc.,, 
first story and main stair hall of the United 
States Post Office and Court House at this 
place, opened August 22. Bidders: Peter 
Ackerman, Bangor, Me., $1,573; John W. 
Berry, Gardner, Me., $1,425 and $1,150. 

Pittsburg, Pa.—Marble work, etc., for the 
United States court house and post office at 
this place. Opened August 26. Bidders: 
Pickel Marble & Granite Co., St. Louis, Mo., 
$98,900; Samuel Young, Allegheny, Pa., 
$109,900; if Georgia or l'ennessee marble is 
substituted for specifications, $99,900; Sher- 
man Flavin, Chicago, IIl., $t21,4co; Blue 
Ridge Marble Co., Cincinnati, O., if Georgia 
marble is substituted for specifications, $59,- 
298; Davidson & Sons, Chicago, Il., $129,- 
000. 
Washington, D. C.—Repairs, etc., to the 
heating apparatus at the United States Treas- 
ury Department. Bidders’ John Lyon, 
Washington, D. C., $1,548; William E. Wood 
& Co., Baltimore, Md., $3,250. 


INDUSTRIAL. 


WINDsor, Ont.— Reports say that a wagon 
and passenger tunnel will be built under the 
Black River at Port Huron, from a point in 
Point Huron to be determined upon, to the 
Canadian shore at Sarnia. The principal 
stockholders, it is said, will be Mayor Kenney 
and W. H. Anderson, of Port Huron, and 
Mayor White, of this city. 


SALT LAKE Ciry, UrTaH.—A press dis- 
patch to the Omaha Sec, dated August 24, 
says: ‘‘ Plans are ready fora hotel at Min- 
eral Springs, bordering on Carlton Beach, 
Great Salt Lake, together with about 50 cot- 
tages, a school-house, a mill, stock houses, 
servants’ quarters, etc. A bathing resort will 
be erected on Stansberry Island, and, later, a 
hotel. Engineers have already made surveys. 
It is understood that the Union Pacific has a 
controlling interest in the company.” 


APPLETON, Wis.—An effort is on foot to 
form a company, with a capital of $500,000, 
to build a cotton factory at this place. 


NEW CORPORATIONS. 


SAN FRANCISCO, CAL.—The Tulare Elec- 
tric Light and Power Company has been in- 
corporated. Capital, $50,000. The incor- 
porators are F. W. Eaton, John C. ‘lurner 
and others. 


RUTLAND, VT.—The Marble City Electric 
Light and Power Company has been incor- 
porated. Capital, $50,000. ‘The objects of 
the company is to furnish arc and incandes- 
cent lights for street and commercial use, and 
electric power for manufacturing purposes. 
Ihe directors are A. C. Bates, J. E. Creed, 
E. Pierpoint and others. 


PROPOSALS. 


(Continued from page ii.) 


PROPOSALS FOR PLUMBING. ETC.— 
paper Quartermaster’s Office, David’s Island, 

., August 4, 1890.—Sealed proposals, in ae 

a 


licate, will be received until 11 A. 


M.,. WEDNE 
DAY, September 3, 1 


, and opened immediate 

thereafter, for onpet ing and fitting up BATH- 
TUBS, WATER-CLOSETS and URINALS 
in basement of 1889 Brick Barrack at this place. 
Plans, specifications, general instructions to 
bidders and blank forms of proposals will be 
furnished to bidders on application to this office. 
The right to reject any or all bids is reserved to 
the United States. Captain J. MCE. HYDE, As- 
sistant Quartermaster, U. S. Army, Depot 
Quartermaster. 13 


PROPOSALS FOR THE ERECTION OF 
Barrack. Office of the Quartermaster, U. S. 
Military Academy, West Point, N. Y., August 
12, 1890, Sealed proposals, in triplicate subject 
to the usual conditions, will be received at this 
office until 12 o'clock, noon, on the 1st day of 
af rt ae 1 for the erection of one BRICK 
Cc VALRY ARRACK as per plans and 
specifications to be seen at this office. Inclose 
roposals in envelo marked ‘Proposals for 
rection of Barrack,’’ and addressed to the 
undersigned, CHAS. W. WILLIAMS, Captain, 
and A.Q. M., U.S.A. 13 
] MPROVEMENT OF PHILADELPHIA HAR- 
bor. U.S. Engineer Office, 1428 Arch Street, 
Philadelphia, Pa., August 16, 1890.—Sealed pro- 
posals, in duplicate, will be received at this 
office until 11 A. M., TUESDAY. September 16, 
1890, and then opened, for DREDGING in Phila- 
delphia Harbor, Pa., for removal of Smith’s and 
Windmill Islands. The attention of bidders 
is invited to the Acts of Congress: approved 
February 26, 1885, and February 23, 1887. Vol. 
23, page 332,and Vol. 24, page 414 Statutes at 
Large. For all information apply to C. W. 
RAYMOND, Major of Engineers, US. Army. 15 


SEWERS, Tiffin, O.—Proposals are wanted until 
September 6, for the construction of cer! iin sewers. 
Address Jeremiah Rex, City Clerk, as 
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PROPOSAL. 


BRIDGE, Northampton, Mass. —Proposals are 
wanted until September 10, forthe erection of an iron 
bridge over the mver at Loudville, Address the 
Hickway Committee, as above. 


SEWERS, Buffalo, N. Y.—Proposals are wanted 
until September 8. for the construction of certain sew- 
ers. Address George K. Mann, engineer, as above. 


SEWERS, New Havea, Conn. — Proposals are 
wanted until September 3, for the construction of cer- 
prehi sewers. Address A. B. Hill, City Engineer, as 
above. 


_ PAVING, Reading, Pa.—Proposals are wanted un- 
til September 20, for paving numerous streets. Ad- 
dress City Clerk Fetter, as above. 


SEWFRS, Elizabeth, N. J.—Proposals are wanted 
until September 8, for the construction of certain 
sewers, Address H. J. Stratemeyer, Jr., Street Com- 
missioner, as above. 


IRON WORK, Newark, N. J.—Proposals for iron 
work and b uestone work on the new jail building for 
Essex County will be received until September 4: 
Address Peter Mullins, Chairman Building Committee 
State Bank Building. 


LEVEES, Convent P. O., La.—Proposals are wanted 
until September 3. for the construction ot seven |r vees. 
Address A. M. Cook, President of the Board of Com- 
cueeionees for the Pontchartrain Levee District, as 
ebove. 


PUMPING STATION, ALegheny, Pa.—Proposals 
are wanted until! September 3, forthe erection of a 
pumping station, Lwelfth Ward. Address James 
Borem, Comptroller, as above. 


SEAWALL, San Francisco, Cal.—Proposals are 
wanted uotil September 15, for tle construction of a 
stawall, 1,000x200 feet. 70,000 tons of stone and 84,- 
ooo cubic yaras of earth will be required, also 60,000 
feet of wharf. Address the Board of Harbor Com- 
missioners, as above. 


WATER-WORKS, Blue Hiil, Neb.—Proposals are 
wanted urtil September 11, for the construction of a 
system uf water-works. Address aA. A. Richardson, 
Consulting Engineer, as above. 


COURT HOUSE, Karsas City, Mo.—Proposals are 
wanted until September 15, for the erection of a court 
house aad jail at this place. Address A. Van Brunt, 
Arch:tect, No, 200 West sixth Street, as above. 


SEWER, Harnson, N. J.—Proposals are wanted 
until September 2, for construction of pipe sewer in 
Fourth Street. Address Juhn Wade, Chairman Sewers 
and Drainage Committee. 


SEWERS, Avondale, O.—Proposals are wanted 
until September 8, for the construction of certain 
sewers, Address W. Ellwood Wyane, Corporation 
Clerk, as above. 


SEWERS, St. Louis, Mo.—Proposals are wanted 
untt! September 5 and 12, for the construction of 
about 44,833 fect of sewers Address Robert &. Mc- 
eth C. E., Sewer Commissioner, City Hall, as 
above. 


PAVING, Brooklyn, N. Y.—Proposals are wanted 
unul September 2, for paving numerous streets. Ad- 
ore John P, Adams, Commissioner of City Works, 
as above. 


BRIDGE, Bedford City, Va.—Proposals are wanted 
until September 5, tor the erection of a bridge over 
Reed Creek, near Big Island. Address B. F. Coxe, 
Big Island, Va. 


BRIDGES, Loup City, Neb.—Proposals are wanted, 
no date specified, tor the erection of two bridges over 
the Middle Loup River. Address the Sherman County 
Clerk, as above, 
ee eee 
OOOO __ 

TECHNICAL INSTRUCTION. 


TOO LATE FOR CLASSIFICATION, 


EASTON, Pa, 


LAFAYETTE COLLEGE.  Parprr 

_ SCIENTIFIC DEPARTMENT. Courses in Civil, 
Mining, and Electrical Engineering. Chemistry, 
Metallurgy, Geology, Physics, Drawing. Free 
Course in Highway Construction. For Catalogue 
of the above or other Departments address the 
Registrar. 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION, 


ANTED. — SITUATION AS ARCHITEC- 

tural draughtsman. Three years’ experience. 

Address BEN J. JUNES, 363 East Third Street, Cin- 
cinnati, O. 


IVIL ENGINEER DESIRES A PERMANENT 
situation with reliable water-works company or in 

the water department of some enterprising city; the 
West preferred. Good salar expected and best of 
retetepees given, Address WATER-WORKS, Box 7) 
this office. 


) 
HFA lING ENGINEER, FOR SILEAM OR HOT 

watcr, expert in estimating and planning of ap- 
paratus, desiresemployment. ‘l'en years’ experience. 
Willing totravel for heating ficm. Aadress EN ERGY, 
Box 12, this office. 


—. $s 
C!VIL ENGINEER, GRADUATE, DESIRES 

position with some engineering firm where he can 
make himself usetul. Wiiling to go anywhere. Ad- 
dress C. F., Box x5, Nutley, N. J. 


Sr a A a SE ee 
AN ENGINEER EXPFRIENCED ON EARTH 
work and mascnry, also office and general field 
work, would like position on Sewerage or water-works. 
Address CIVIL ENGINEER, Box 83. this office, 


Sia SARIS SR IR I 
A YOUNG MAN WITH SOME EXPERIE NCE 
in draughting and calculation, wishes an opening 
in some branch of engineering or architecture. Salary 
consideration. Address J A., Box 23, this 
office. 
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AUGUST 30 


Butlding Intelligence. 


We solicit from each and every one of our read- 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—6 s, brown stone; 47, brick; 
ér st, brick store; 4 s dwell, brown-stone 
dwelling; apart house, apartment-house; /en, 
tenement; ¢, each; 0, owner; a, architect; 4, 
builder; /7, frame. 


NEW YORK. 


81 North Moore st, br store; cost, $7,000; 
o, P Dickie; a, C E Hadden. 

18-20 W ath st, brick, iron and stone store; 
cost, $80,000; o and a, A Wagner; m, Pp 
Tostevin’s Sons. 

8oth st, ns, 100 n oth av, s flat; cost, $35,- 
000; o, W Eisenberg; a, J C Burne. 

Columbus (gth) av, w s, 127.8 n 80th st, s 
flat; cost. $35,000; o and a, same as last. 

Adams av, n w cor Kingsbricge road, br 
flat: cost, $12,000; o, H Hunneke; a, J ] 
Vreeland. 

N e cor 121st st and Manhattan av, 3 br 
flats; cost, $82,000 all; 0, W Heginbotham; 
a, J H Friend. 

Secor Amsterdam av and r3tst st, 4 br 
flats: cost, $72,000 all; o, ‘I’ Moloney; a, 
Thom & Wilson. 

Secor 78th st and 5th av, br dwell; cost, 
$50,000; 0, W V Lawrence; a, R M Hunt. 

s1g-2t E 86th st, 2 tr flats; cost, $40,000 
all, o, D L Sturges; a, F Tyrrell. 

N s goth st, 30 w Lexington av, 2 br flats; 
cost, $43,000 all; o, Ebling & Winnemer, a, 
F Winnemer. 

W s Park av, 117 n 39th st, br dwell; cost, 
$40,000, o, D W James; a, C C Haight. 

S s 57th st, 400 w 8th av, br church; ccst, 
$150,000; 0, Church of Zion and St Timothy; 
a, W H Wood. 

Ss 133d st, 250 w 7th ay, § br flats; cost, 
$137,000 all; o, F A Thurston; a. C P itil 
Gilbert. 

go Park av, br dwell; cost, $31,000; 0, CHI 
Dodge; a, Stratton & Ellingood. 

N s gist st, bet Madison and Sth avs, 3 br 
dwells: cost, $42,000; 0, BA& JW Williams, 
Jr; a, T Graham. 


ALTERATIONS—NEW YORK. 


146 W 23d st,, walls altered; cost, $7,000; 
exr, W Sherwood; a, Constable Bros; b, 
Springsted & Mockabee. 

439 W 48th st, raised 1 story, 5-story ex- 
tension; cost, $13,000; 0, A Moore; a, G 
Keister. 

BROOKLYN. 


8th av, s w cor Carrol st, I granite dwell; 
cost, $60,000; o, E L Maxwell; a. M W 
Morris; b, P Cleary and Morris & Selover. 


Ss Prospect av, 254 w 8th av, 6 fr dwells; 
cost, $14,000 all; o, Fannie Fielding; a, R W 
Fielding. 

W s Patchen av, 20 w Putnam av, § br 
dwells; cost, $15,000 all; o, E Garber; a, F 
W Ames. 

Se cor Decatur st and Patchen av, br 
dwells; cost, $8,500; o, F W Ames; a, J WwW 
Booth. 

N ecor Throop av and Decatur st, br office 
bldg; cost, $26,000; o, N Y and N J Tele- 
phone Co; a, R L Daus. 

N weor 6th av and 2oth st, 4 fr dwells; 
cost, $19,000 all; 0, D Atkin; a, R Dixon. 

S s Lindenst, 80w Wyckoff av, 3 fr dwells; 
cost, $13,500 all; o, P Riebling; a, D Acker 
& Son. 

S s Second st, 37 e Fifth av, br dwells; cost, 
$10,000; o, A N McBean; a, J L Young. 

S s Second st, §7 e Fifth av, 2 br dwells; 
cost, $28,000 all; o and a, same as above. 

N s South 4th st, 75 e Havemeyer st, br 
dwells; cost, $12,000; 0, Marie Bruninghaus, 
a, I D Reynotds & Son. 

S wcor Linden st and Wyckoff av, 4 fr 
dwells; cost, $18,000 all; 0, P Roebling, a, D 
Acker & Son. 

E s Sumner st, bet Jefferson and Putnam, 
br armory; cost, $300,000; 0, city of Brook- 
lyn; a, RL Daus. 

Secor Roebling and North 2d st, br fac- 
tory; cost, $35,000; 0, J Cavanaugh; a, M J 
Morrill. 

N s Madison st, 127 e Evergreen av, 4 fr 
dwells; cost, $11,000 all; o, ) W Lamb & Son; 
a, AJ) Lamb. 


BUILDING INTELLIGENCE. 
MISCELLANEOUS. 


ADAMS, MASS.—Br parsonage; cost. $7,- 
ovo; o, Church of the Seven Dolores; a, F 
S Newman. 


ALLEGHENY, PA.—Osborne, P F W & 
C RR, 2-story fr dwell; cost, $11,000;0, W 
J Prentice;a, Alston & Heckert; b, Rose & 
Fisher. 


ASBURY PARK, N. J.—A cottage to cost 
$12.000 is to be erected at this place by 
Rebecca Wright. 


BALTIMORE, MD.—S w cor Pine and 
Lexington sts, 3-story br bldg; o, James 
Friedenwald. 

S e cor Pulasai and Maryanna, br church; 
o, St Thomas Lutheran Church. 


Maryland av near Oak st, 3-story br bldg; 
o, Julius A Eppley. 


BOSTON, MASS.—164 Heath st, br manu- 
factory; cost, $15,000; o, Hl H Reuter; a, 
F N Footman; b, D H Jacobs & Son. 

Lyndehurst st nr Allstor st, 2 fr dwells; 
cost, $9,000; 0, aand b, Jus H Beale. 


Richfield st, 3 fr dwells; cost, $9,000; 0, 
aand b, W J Jobling. 


Dudley st cor Nonquit st, br hotel; cost, 
$63,000; 0, Frost Bros; a, J M Brown; b, 
M SandGN Miller. 


c66 Parker st, br offices and hall; cost, 
$16,000; 0, Alice C Moulton; a, Fred Pope; 
b, Henry W Moulton. 


Reedsdale st nr Brighton av, fr dwell; 
cost, $7,000; 0, John D Wetherell; a, F D 
Fuller; b, J H McLeod. 


Marginal st cor Cottage st, br church and 
Sailors’ Home; cost, $25,000; 0, Episcopal 
City Mission; a, W M Bacon; b, Holmes 
Bros. 

Norfolk av nr Magazine st, br cordage 


works; cost, $20,000; 0, Pearson Cordage 
Co; a, W F Clark; b, McMorrow & Gately. 

Humboldt av nr Homestead st, fr dwell; 
cost, $11,000; 0, N P Ryder; a, Eugene L 
Clark; b, H McLaughlin. 

Austin st, br engine house; cost, $40,- 
ooo; o, Fitchburg R R; a, E K Turner; 
b, as above. 

380 Tremont st,br alteration; cost, $6,000; 
o, R T Paine; b, as above. 


BRIDGEPORT, CONN.—Barnum av, br 
school house; cost, §€40.000; 0, City of 
Bridgeport; a, Longstaff & Hurd; b, H M 
Purdy. 


CAMBRIDGE, MASS. — Cambridge st, 


addn to br church; cost, $12,000; 0, Sec- 
ond Baptist Society; a, W J Paine: b, W 
C Ryder. 

Harvard st cor Dana, frdwell; cost, $40,- 
ooo; o, O H Durrell; a, tlartwell & Rich- 
ardson; b, W Filmore. 


Lambert av, fr dwell; cost, $8.250; 0, D 
W Ellis; a, J M Brown; b, C Leake. 

Carlisle st, br and fr dwell: cost, $6,500; 
o, Wm O'Connor; a, G Fogarty; b, W H 
Paterson. 

Lake Shore drive, stone and br residence; 
cost, $80,000; o. O W Potter; a, F R 
Schock. 

Washington blvd nr Albany av, br dwell; 
cost, $12,000; 0, S R Warner; a, L[lether- 
ington & Warner. 

175 W Madison, pavilion; cost, $20,000; 
o, Geo Reichold; a, J E Scheller. 

Ellis av, br dwells; cost, $12,000; 0, L 
P Friested; a, G Bloedner & Co. 

225 buildings costing less than $7,000 
each. 


CATASAUQUA, PA,—Fourth st, s and fr 
cottage; cost. $8,000; 0, J W Fuller; a, LS 
Jacoby; b, Messrs Sterner & Kress. 


CINCINNATI, O.—Pearl and Lawrence 
sts, 3-story stable; cost, $12.000; 0, Cin- 
cinnati Railroad Omnibus Co.; c, Stein & 
Shulthoff. 


McMillan st and Reading road. 1-story 
br power house for electric generating sta- 
tion; cost, $17,000; 0, Cincinnati Street 
Railroad Co.; construction engineer, Bert 
L, Baldwin. 


Renner st and Dalton av, 4-story br fur- 
niture factory; cost. $7,000; 0, DePinal & 
Rennekamp; a, G and A Brink. 

Fulton and Nassau sts, 7 2-story br 
dwells; cost, $8,000; 0, Sharp Bros; a, 
Frank Parmelee. 


-sold ———— to 


BUILDING INTELLIGENCE. 


CINCINNATI, O.—Locust st and Ashland 
av, 2'4-story br dwell; o, W H and H 
Wachtell a, W S Robinson. 


Walnut and 7thsts, 4-story br bldg; cost, 
$80,000; 0, Young Men’s Christian Asso- 
ciation; a, Jas W McLaugblin. 


Grandin road, W H, stone founda- 
tion for chapel; cost, $9,000; 0, Sisters of 
Notre Dame; a, E F Durang. 


Race st, bet 6th and 7th sts, §-story br 
bidg for store purposes; cost, $15,000; 0, 
Wm H Hlarrison; a, Jas W McLaughlin. 


A O Elzner, architect, reports the follow- 
ing plans nearing completion: 


24% story br and stone res for Dr A 
Springer at Norwood; 50x60 feet, to cost 
about $30,000. 


A double 2%-story br res fur Mrs Miller 
and Mrs McGraw, on Jane st, Walnut Hills, 
to cost $10,000. 


COLUMBUS, O. — buttles av, br and s 
dwell: cost, 36,000; 0, Theophilus Rees. 
Buttles av, 6 dwells; cost, $10,400. 


DENVER, COL.—17th bet Erie and Boul- 
der. br terrace; cost, $18,000; 0, Evan G 
Owens; a, Alex Casin. 


26th cor Arapahoe, br terrace; cost, $20,- 
500; o, E Heilder; a, H F Lee. 


Lafayette bet 21st and 22d avs, br dwell; 
cost, $10,000; o, T L Cachcart; a, Lang & 
Pugh. 

Goss cor Kent sts, 2 br dwells; cost, 
$21,000; o, Mrs Whitridge; a, J J Hud- 
dart. 


Penn bet roth and 11th avs, s dwell: cost, 
$45,000; o, J A McMurtrie; a, I Hodgson. 


HE Editor of THE ENGINEERING 
AND BuviLpDING REcOoRD is 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
The announcement that has 
without giving 
the prices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub- 
contract. 
GRAND RAPIDS, MICH.—East st, near 
. Cherry st, additions and alterations in a 
fr church bldg; cost. $5.000; 0, East St 


M E Church Society: a, W G Robinson; 
b, not let. 


Plainfield av, 3-story and bmt red pressed 
br block with galvanized iron bays; cost, 
$10,000; 0, M Shanahan; a, same as above; 
b, John Youngbacker. 

Cor Ionia st and 6th av, br church bldg 
with finished bmt; cost, $7,000; 0, Calvary 


Baptist Church Society; a, same as above; 
b, by the day. 


HARRISBURG, PA.—North Front st, br 
and s res; cost, $7,500; 0, W Calder, Esq; 
b, Wm Gates. 

South Front st. br ands res; cost. $,,- 
000; o, Mrs Elbridge McConkey; b, Wm J 
Ball. 

North 2d st, 4 s dwells; cost, $14,000; 0, 
A J Stewart, Esq: b, B F Kimes. 


LANSFORD, PA.—A church, to cost $8,000 
is to be erected here. Address W D Hill, 
architect. 


LOWELL, MASS.—East Merrimack st, 6- 
story br store house; o, Mass Corporation; 
b, not let. 


Kirk st, high school; cost, $150,000 0, 
City of Lowell; a, F W Stickney; b, not 
let. 


School st, 2-story fr store hous2; 0, Bout- 
well Bros. 


BUILDING INTELLIGENCE. 


MANOA, PA.—A large opera house is to be 
erected at this place. 


MEADVILLE, PA.—A hospital to cost 
$10,000 is to be erected at this place. 


MILWAUKEE, WIS.—Cor Martin st and 
Junean pl, res; cost, $25.000; 0, LA 
Field; a, A Fielder, of Chicago; b, John 
Tones. 


MINNEAPOLIS, MINN.—2714-22 Wash- 
ington av, fr block of flats; cost, $30,000; 
o, aand b, J Hanson. 


601-3 Harrison st, br store and flats; 
cost, $8,000; 0, a and b, E. F. Gagnon. 


Cor of 4th av and 5th st, br elevator: 
cost, $18,000; 0, City Elevator Co; a. Bar- 
nett & Kecord 


PEORIA, ILL.—Wechselberger & Reeves, 
architects, have completed plans for a $12,- 
Oou residence for Newton Mathews. It 
will be heated by hot water. 


READING, PA.—4th and Douglas, 2-story 


Ss stable; cost. $7,200; o, C Wilhelm; a, 
Mr Lansdale; b, Mr Jacobs. 


11th and Douglas, 15 3.story Queen Anne 
houses with all improvements; cost, $3,- 
oco each; 0, Tucker & Rehr; a, Smith & 
Bro; b, Angstadt. 


Center av, s church; cost, $12,000; 0, Rev 
Stoner; a, same as above. 


Elm, 3-story green s front; cost, $9,000; 
o, Fl Long. 


Douglas and 2d, 3-story Queen Anne 
houses in pairs, 3 pairs; cost, $6,000 pair; 
o anda, C Stoltz. 


SALT LAKE, UTAH.—A hotel is proposed 
for Garfield Beach, at this place. C S 
Mellen, Trafic Manager Union Pacific 
Railroad, Omaha, Neb., can give informa- 
tion. 


First South st, 5 story br bldg; cost, $60,- 
000; o, H Dinwoody; a, Carroll & Kern. 


SOUTH BETHLEHEM, PA.—Lehighton 
st, fr and shingle bidg; cost, $8,000; 0, J 
S Lentz; a, A W Leh. 


ST. PAUL, MINN.—Cedar near Aurora, 
a-story br ven dwell; cost, $10,000; 0, 
Maurice Lyons. 


E 7th, near Joellson, 3-story br block; 
cost, $12,000; o, E E Davidson. 
Laurel av cor McKubin, 2-story br addn 


to school bldg; cost, $25,000; 0, Board of 
Education. 


TOPEKA, KAN.—Stone addition to Camp- 
bell University at Holton, Kano; cost, 
$12,000; a, H M Hodley; plans not com- 
pleied. 


UTICA, N. Y.—The trustees of the Masonic 
Home and Asylum met in this city August 
27 and accepted the modified plans of 
Architect W. H. Hume, of New York City, 
for the building of the home. The plans 
will be on exhibition at the office of the 
Secretary, at the Temple in New York, and 
also in this city, until September 20, when 
the bids will be opened at the lemple in 
New York. Bidders will be required to 
give $50,000 bonds for the faithful per- 
formance of the work, which is to be com- 
menced at the earliest possible moment 
after the contract is let. Jobn Y. Culyer, 
C. E., of Brooklyn, N. Y., is preparing 
plans, etc., for the grounds around the 
edifice as well as for the sewerage and 
drainage systems. 


WEST CHESTER, PA.—A hotel to cost 
$100,000 is projected for this place. 


WHEELING, W. VA.—Br and s brewery; 
cost, $150,000; 0, Schmulbacbh Brewing 
Co; a, Kerstner & Co, Chicago, III; b, not 
given out. 


WILKES BARRE, PA.—202-15 E Market, 
9g br warehouses; cost, $15,000; 0, S L 
Brown and Williams Bros; a, Kipp & 
Podmore; b, E IT’ Long. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places : 
Ogdensburg, N. Y.; Geneva, N. Y.; Worcester, 
Mass.; Charleston, S. C.; Chester, Pa.; Bing- 
bamton, N. Y.; Canton, O.; Clinton, Ia.; 
Dennison, O.; East Saginaw, Mich.; Youngs- 
town, O. 
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A LESSON 


THE lesson for building departments which 
we drew in a recent issue, from the structural 
defects of a theatre building in Brooklyn, by no 
means exhausts the suggestiveness of that affair. 
It contains a valuable lesson for architects as 
well. A costly building, to whose security many 
hundred people are, almost every night, to be 
invited to trust their lives is found, in some par- 
ticulars at least, to be weak in design and much 
slighted in its construction. How did it hap- 
pen? It is easy to say that the architect was 
careless or incompetent, but the question then 
arises, how does an incompetent man come to be 
entrusted with such important work, or, if com- 
petent, why is he careless? We may find the 
answer in considering the requirements of a 
building and of the man who wants it built. 

Every building should display wisdom in its 
arrangement, strength in its construction, and 

_ beauty in its design. Of the first of these re- 
quirements the owner is perhaps as good ajudge 
as anybody, and he is apt to think that he is of 
the last also, at least he gives some attention to 
the subject, and knows, or thinks he knows, what 
he wants; but about structural strength, without 
which everything else is useless, he usually 
knows little or nothing, and takes it for granted 
that his architect will attend to all that. Nor is 
the building itself apparently more obtrusive in 
requiring attention to its structural features. If 
itis awkwardly arranged, or unsatisfactory in 
appearance, the architect will speedily hear of 
it; but it may be dangerously weak and nobody 
ever find it out, forthe ordinary factors of safety 
require such a surplus of strength that a con- 
siderable deviation from what would be regarded 
as safe practice may occur without causing 
disaster 

The question of strength is, therefore, not 
forced upon the architect’s attention, and the 
temptation to slight it is increased by the fact 
that it usually entails greater cost than do either 
of the other requisites. Patient planning may 
secure convenience and artistic skill, a fine 
appearance without materially increasing the 
cost, but strength requires good workmanship 
and sufficient material, as well as careful calcu- 
lation, and these take time and money. Fur- 
thermore, an architect gets no credit for mere 
strength; that is taken as a matter of course. 
His reputation depends on the convenience and 
beauty of the structures he designs, provided 
they do not fall down or exhibit dangerous 
weakness. 

It is easy, then, to see how an owner may 
choose an architect who is ignorant of the prin- 
ciples of good construction, or how an archi- 
tect, who knows how to make a building strong, 
may be tempted to neglect todoso. Another 
reason why structural weakness may sometimes 
be overlooked by the architect lies in the fact 
that the artistic and constructive faculties are 
not always, perhaps not often, combined in the 
same individual. Indeed, they are sometimes 
considered ,antagonistic, as shown by the re- 
‘mark of a young architect, who has since grown 
wiser, to the effect that he did not “wish to 
know anything about construction as it would 
spoil his artistic taste.”” In such cases it is to 
be expected that appearance will be paramount, 
and that the artistic architect will, even if com- 
petent to perform them, shrink from the tedious 
and uninteresting calculations that are often 
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necessary to ensure the safe and economical 
disposition of material. It may be said, then, 
that if the convenience of a building depends on 
the cunning of the architect’s brain, and its 
appearance on his training of hand and eye, its 
Strength rests mainly on the tenderness of his 
conscience 

An architect has, doubtless, as tender a con- 
science as that of any .other professional man, 
and when it has been sufficiently awakened to 
lead him to ask, ‘“ What shall I do to be saved 
from having my building fall down, or even hav- 
ing it dangerously weak ?"’ the answer is simple. 
Have some competent person design its struc- 
tural features or revise your plans. Even if you 
are perfectly competent to do it yourself, it will 
be better in an important structure to get out- 
side advice, for it is difficult to pursue two such 
different objects with equal zeal, and the tempta- 
tion to neglect one for the other, or to permit 
the requirements of one to obscure those of 
the other will be yreat, and so will be the corre- 
sponding advantage of having one person give 
his whole attention to structural considerations, 
apart from everything else. If you are not com- 
petent to do both, of course this advice goes 
without saying. 

Itis gratifying to note an increasing tendency 
towards this rational division of labor on the 
part of the better class of architects. In de- 
scribing the office routine of some leading prac- 
titioners not long since, we had occasion to note 
the fact that, in several instances,the chief of staff 
was not an architect at all, but an engineer, and 
when a prominent New York architect had oc- 
casion, a few years ago, to take charge of the 
erection of one of the finest office and insurance 
buildings in that city, he employed a competent 
civil engineer for a year or more, at a good sal- 
ary, to design its structural features and 
superintend its erection. Such instances could 
easily be multiplied. The young architect can- 
not, of course, do this, but he can do what is 
just as good—namely, consult a competent civil 
engineer in any case of difficult or important 
construction. ‘This practice ought to result in 
making a good business for some engineers who 
will qualify themselves to advise with architects 
on all the various engineering problems from 
foundation to roof, and from heating to sanita- 
tion, that may arise in the construction of an 
important building. It would insure good con- 
struction and leave the architect free to give his 
entire attention to the subjects more congenial 
to his taste and training. 

It should result, also, in securing. finer, 
stronger, and more convenient buildings in 
which to live, to work, or to seek recreation. 


STEAM METERS. 


OnE of the questions which suggests itself 
every now and then is why some one does not 
produce a good steam meter. Every one who 
has had anything to do with the measurement 
of steam, particularly when used in the form of 
jets for heating and boiling liquids, has had to 
do considerable guess-work in getting at the 
amount used. Formulas for determining the 
flow of steam from orifices and jets, of course, 
abound, but simple calculation will show that 
the results obtained from the several current 
rules will vary to a surprising degree, though 
the conditions may be exactly alike in all the 
chosen cases. 
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A reliable meter would not only do away with 
this uncertainty, but would commend itself 
highly considered from the standpoint of con- 
venience alone. Nevertheless there is not now 
on sale, so far as we know, a single appliance 
worthy of the name. Some of those which 
were on the market were, in fact, absolutely un- 
trustworthy, and required such an amount of 
testing in order to find out what their indica- 
tions really meant that they were entirely im- 
practicable. A good meter, capable of measur- 
ing with reasonable accuracy both large and 
small flows of steam, and at suitable variations 
of pressure, still remains te be brought out, 
and would, no doubt, bring profitable returns. 


A PNEUMATIC TUNNEL ROAD UP THE 
TUNGFRAU. 


THE plan proposed by Herr Trautweiler, of building a 
single tunnel with a switch in the middle of the ascent, 
the cars to be operated by a cable, has been held in abey- 
ance, according to Kwh/ow’s, while the plans of Colonel 
Locher have been under examination. 

Colonel Locher proposes to build two parallel tunnels 
with a slightly curved profile, each 9.84 feet in diameter, 
up which cylindrical cars are to be forced by compressed 
air. Each tunnel is to contain three rails, two below and 
one above, securely fastened to the masonry in accurate 
position. After the rails are in place, the tunnel will be 
lined with cement and gauged to a perfect cylindrical sur- 
face by means of a revolving templet. The cars, 65 feet 
long and to seat 50 people, have their wheels attached to 
the platforms and present an end area of about 75 square 
feet. They will weigh, with the 50 persons, about 11 
tons, and it is estimated that to keep the car at rest, ona 
grade of 70 per cent., a pressure of seven tons, or 184 
pounds per square foot, must be applied. An increase or 
decrease of the pressure by 220 pounds is to govern the 
ascent or descent of the cars. This combination is 
claimed by Colonel Locher to give the safest mode of 
propulsion on such grades, as the brakes are set so as to 
press the wheels against the rails, and not only stop their 
revolution but increase their sliding friction, and, if they 
fail, an automatic set is to be thrown into use. 

The length of the tracks is to be about 3% miles, and 
the time required for a trip, at 23 feet per second, is esti- 
mated at 15 minutes. The power is to be derived from 
three rotary fans, 21 feet in diameter, driven by turbines 
directly coupled to the fans, the axes being in one piece. 
It is estimated that about 1.971 cubic feet of air, at a 
pressure of 16.5 pounds per square inch, must be furnished 
every second, besides that allowed for leakage around the 
sides of the cars. This will be reduced to a minimum by 
means of rings of iron plate, spaced two inches apart, and 
projecting to within one inch of the sides. Forthis 2,835 
cubic feet are to be provided, an amount which can be 
furnished by two fans 21 feet in diameter, making 31orev- 
olutions a minute. These plans have been pronounced 
feasible in every respect by four of the largest engineer- 
ing firms in Europe. 

Kuhlow's, however, doubtsif the project will be remuner- 
ative, as, for topographical reasons, the tunnel will stop 
near a little plateau 1,200 or 1,500 feet below the top, 
the last 1,000 feet or so of the Jungfrau being a great 
needle, with nearly vertical sides, in which the tunnel 
would become a shaft, and the top, which is a mass of 
ice-covered rock, will not give room for more than 20 
people. 


PREVENTION OF ABRASION OF CREEK 
AND RIVER BANKS. 


IN a paper recently read before the Illinois Society of 
Engineers and Surveyors, E. T. Chamberlain explained 
that the wearing away or abrasion of creek and river banks 
may be caused by— 

First, wave action; second, too great a velocity of the 
stream; third, an outflow of water through the substrata 
of quicksand that are generally found under alluvial lands. 
The water that, during a flood, fills all the beds of sand, 
running back to the river after the high water, carries 
with it the quicksand, causing the bank above to cave 
into the river and be carried away. Frequently the wear- 
ing away is done by a cumbination of all three of the 
above-named causes. 

To prevent the injury by wave action nothing is better 
than a revetment of brush and stone. ‘The mattress upon 


which the stone is to be thrown should be close enough to 
prevent the water from carrying away the soluble portions 
of the bank. Fascines, 10 to 18 inches in diameter, made 
of willow poles eight or more feet in length, are laid close 
together upon the bank, if above water, and the same well 
covered with stone. If the bank to be protected is sub- 
merged, the fascines are fastened together by wire or rope, 
so as to make the desired size (or section if too large for 
one mattress), then anchored and sunk to place by throw- 
ing stone upon the same. 

Most of the abrasion of small streams is caused by too 
great a velocity of its waters. A few small spur dykes 
are the cheapest and most effective for such cases. The 
end projecting into the stream should point a few degrees 
up stream, from a right angle to the bank, so as to forma 
body of comparatively dead water above the dyke. For 
small streams a few large trees fallen into the stream, with 
small trees and brush to make all close enough to carry 
stone to hold it in place, will frequently be all that is 
necessary fora dyke. The dykes, as generally made by 
the United States engineers, are willow mattress alternat- 
ing with plenty of stone, and, when raised to the desired 
height, all well covered with stone. care being taken to 
have an apron extending from the lower side, at the bot- 
tom, or the water falling over the dyke will undermine 
the same. 

The injury from the third cause is found only along 
banks of the large streams, or on embankments composed 
in part of quicksand and subject to one side only being 
covered with water. For the river bank the revetment 
above described, or, if room in width of the stream, some 
dykes so located as to deposit coarse river sand against 
the affected bank, will be necessary. 

Mr Chamberlain described a cheaper substitute, used 
upon a bank of about half a mile of the Mississippi River,. 
that was troubled by all three of above mentioned causes. 
The river bank was 6 to Io feet high—and perpendicular— 
to the surface of low water, and thence ubout two feet 
base to one foot vertical for a depth of 8 to rs feet, with 
a strong current, but recently directed so as to endanger, 
striking the upper end obliquely and following the con- 
cave bank until deflected towards the opposite shore. 

As the river had encroached nearly to the base of the levee, 
something must be done, or a new levee, costing $8,000 to 
$10,000, must soon be made. Green timber and saad 
near by could be had for the asking. Large trees, wi:h 
the tops entire—all that four mules could draw on 
frozen ground—were used. The first tier was placed 
with tops up stream and the butt kept close against 
the bank. After a good base had been secured, the 
top ends were turned down stream, and large trees, 
logs and brush (all green) were rolled off the bank until a 
wall of 5 to 15 feet in width was built higher than 
the bank. Then large stakes were driven into the bed 
and vertical bank as would best tie all together. Four 
dykes, about 80 feet long, and about 4o feet wide at base, 
and 15 wide at the top, which was above low water, were 
constructed in a similar manner. The dykes were 
weighted with a few boxes filled with sand. The work so 
constructed remained one year, and was covered with 
water once. All that had been completed as above 
remained, and the lower portion was found imbedded in 
sand and silt. 


NOVEL PLAN OF RAISING WATER FROM A 
SHAFT. 


W. GALLOWAY described before the South Wales In_ 
stitute of Engineers, a short time ago, a novel plan of 
raising water from the shaft sunk at Llanbradach by the 
Cardiff Steam Coal Collieries Company . 

It was known that a considerable thickness of the Pen- 
nant sandstone series, which is invariably found heavily 
watered, required to .be passed through, and surrounding 
collieries have heavy pumping fittings. The absence of 
any means of determining the probable quantity of water 
to be dealt with in sinking led to special provision for 
winding the water to the surface. The contract provided 
for certain allowances whenever the water exceeded 4,000 
gallons per hour, whether pumps were provided or not. 
The largest quantity met with was 7,500 gallons an hour 
in the shaft bottom. Down toa depth of 135 yards the 
total growth was 9,000 gallons an hour, of which 5,000 
gallons was walled out by brick and cement walling. It 
would have been impossible to proceed with the sinking 
without pumps had it becn necessary to fill the water into 
the kettle by the ordinary means of bailing. Mr. Gallo- 


way accordingly devised what he calls a ‘* pneumatic 
water barrel ” 

It consists of « cylindrical vessel of sheet iron, 4 feet 2 
inches in diameter and 8 feet deep, closed at the top by 
an air-tight manhole door. The bottom is 5 inches above 
the lower edge of the cylinder, and has a circular hole in 
it 18 inches in diameter. This hole is closed by a faced 
valve of cast iron, mounted with a sheet of leather, capped 
and tightly clasped by an iron hoop. The valve is at- 
tached to a spindle by a ball and socket joint, by which it 
is kept in position, but allowed a certain amount of play 
so that it may readily accommodate itself to its seat. The 
cylinder is thus an air-tight vessel, the interior of which 
has communication with the exterior atmosphere only by 
means of a pipe, extending from close to the top of the 
cylinder in the inside, to the outside of the vessel half- 
way down. The outside end of the pipe is fitted with an 
instantaneous coupling identical with that used on the 
vacuum railway brake. In use the pneumatic water 
barrel is lowered into the shaft till its lower edge is under 
water in the shaft bottom. The interior is put into com- 
munication with a condenser air pump on the surface by 
attaching a flexible tube connected to the vacuum pipes in 
the shaft to the instantaneous coupling of the barrel. A 
vacuum equivalent to 20 to 22 inches of mercury is thus 
obtained inside the barrel, and the water rushes in through 
the bottom valve. A glass gauge tube on the outside of 
the vesse] shows when it is full. The tube is detached, 
and the signal given to raise the barrel. When it reaches 
the surface a bogie is run under it, and it is lowered on a 
conical block of wood, which raises the valve, and the 
water escapes. 


THE Executive Committee of the Grant Monument 
Association. New York, have received plans from archi- 
tects Carrere & Hastings, Charles W. Clinton, N. Lebrun 
& Sons, J. H. Duncan and John Ord. 


PERSONAL. 


City ENGINEER CHARLES A. ALLEN is busily engaged 
in the matter of providing for the abolishment of all grade 
crossings in Worcester, Mass. 


ABRAHAM GOTTLIEB, Mem. Am. Soc. C. E, of Chi- 
cago, has been appointed Consulting Engincer to the 
Chicago World's Fair Commissioners. 


J. WECHSELBERGER, formerly with Burnham & Root, 
architects, of Chicago, and William H. Reeves, a graduate 
of the Champaign, Ill., University, recently opened an 
office at Peoria, IIl. 


Harry P. KING, of Peoria, IIl., and W. A. Dickerson, 
of Dubuque, Iowa, have formed a partnership under the 
name of King & Dickerson. with offices at Peoria, intend- 
ing to do an engineering and contracting business. 


H.C. MERRICK was recently elected to the office of 
City Engineerof Binghamton, N. Y., by the City Council. 
A. A. Caille, however, at present holds the office under 
appointment by the Mayor and has refused to transfer it. 


MAJOR GEORGE W. MCNULTY and H. Walier Brinck- 
erhoff, civil engineers, of New York City, are associated 
inthe engineering work, including the preparation of the 
plans, for the inclined planes and hoisting machinery of 
the Dunderberg Spiral Railway. on the Hudson, of which 
G. H. Vedeler is Superintending Engineer. 


A PETITION was presented to the Mayor this week by 
O. H. P. Cornell, of New York, asking that he be ap- 
pointed to the place on the Aqueduct Commission made 
vacant by the death of Walter Howe. These names were 
afixed to the petition: Andrew D. White, Thomas L. 
James, Ellis H. Roberts, W. J. Arkell, Dr. A. W. 
Lozier, H. L. Uotchkiss, John J. Simpson, Charles H. 
Blair and Walter Katte. Letters from E. F. Winslow, 
A. Bonzano, Silas B. Dutcher, E. L. Conthell and George 
H. Sharp, of Rondout, praising Mr. Cornell’s abilities as 
an engineer, accompanied the petition. Mr. Cornell has 
been twice a candidate for State Engineer on the Repub- 
lican ticket. He is a son of ex-Governor Cornell. 


OUR ARCHITECTURAL ILLUSIRATIONS. 


A PARIS HOUSE, 
BOESWIWALD, ARCHITECT. 


CITY STOOP, 
R. H. ROBERTSON, ARCilTECT, NEW YORK. 
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ENGINEERING SOCIETIES: 


THE first regular meeting of the season was held by the 
American Society of Crvil Engineers on September 3, 
with President W. P. Shinn in the chair. Regular busi- 
ness was transacted, and a paper on ‘‘ Notes on a Mount- 
ain Slide,” by William G. Curtis, was read and discussed. 
‘The following candidates were declared elected: 


Members.— August William Boke, City Engineer, Kansas City, 
Kan.; Charles Gleason Elliott, Engineer for drainage ot large farms 
for private parties and for districts organized under the laws of Ihhi- 
nois, Gilman, Ill.; Charles Malon Mills, now Assistant Engineer the 
Phoenix Bridge Company, Pharnixville, Pa.; Joseph Allen Powers, 
Manager Troy Electric Light Company, with charge of Steam and 
Electrical Plant, and Village Engineer for Lansingburgh, N. Y.: 
Henry Hodge Quimby, f +r six years with Phoemx Bridge Company as 
Engineer in charge of Designing and Constructing Bridges, Viaducts 
and Buildings, Phoaixville, Pa.; Job Meade Tobias, Chief Engi- 
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neer Cartagena and Magdalena River Railway, Cartagena, U. S. 
Columbia. 

Juntors.—Francis Winthrop Scarborough, Assistant Engineer 
Maintenance of Way Department Chesapeake and Ohio Railway, 
Richmond, Va.; John Joseph Tallon, Principal Assistant Engineer 
North Hudson County (Elevated Cable) Railway, Hoboken, N. J.; 
Wolfgang .Gustave Felix Triest, with A. P. Boller, M. Am. Soc. 
C. E., New York City, address Paterson, N. J. 


A CIRCULAR has just been sent to the members of the 
American Society of Mechanical Engineers, directing 
their attention to the Mechanical Engineers’ Library As- 
sociation. and urging them to become fellows of this asso- 
ciation, which implies to give it financial support. It has 
not seemed judiciousto meet the opportunity for enlarged 
usefulness now opening before the society by arbitrarily 
raising the dues, but the plan of Library Fellowships will 
enable all to accomplish the same result without making 
undesirable changes of the rules. 
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PLASTER HOUSES. 

AN innovation in building is to be tried at Pittsburg, 
Pa. F. Lingenfelser,a prominent master plasterer of the 
City, is said to be the prime mover in the project, accord- 
ing to which the framework of a house is erected the 
same as is done for any frame building. For larger 
buildings, iron or steel may be used. 

After the framework is complete, a metal lathing is 
nailed on the studding, completely covering the sides of 
the building, excepting doors and windows. ‘lhe meshes 
of this lath are diamond-shaped, and the surfaces are 
turned at an angle. ‘Irhis lath is coated witb a mixture of 
mortar and cement. On that is put an inch or more of 
cement, which is finished and lined in imitation of any 
kind of stone. ‘The cost, it is claimed, will be but little 
in excess of that of the customary methods. 


CITY STOOP.—-R. H. ROBERTSON, ARCHITECT, NEW YORK. 


THE TORONTO, CAN., SEWERAGE SCHEME. 


CiTy ENGINEER JENNINGS, of Toronto, Can., has sub- 
mitted a comprehensive report on the Toronto trunk 
sewer scheme, agreeing, in the main, with that handed in 
by Messrs. Hering and Gray. The total approximated 
cost of construction, as determined by Mr. Jennings, will 
be $1,632,538, exceeding the estimate of Messrs. Hering 
and Gray by $161,490. 

Accompanying the report are tables showing the length, 
dimensions, capacity and cost of the proposed system of 
sewers, also the maximum population and area which they 
will serve. There is alsoa plan giving the course of the 
sewers recommended. 


A CYLINDER head in oneof Nashville’s $100,000 Holly- 
Gaskill engines is cracked, and the new pumping station 
is idle. 


PIPE-LAYING IN MARSHY GROUND. 

JOHANN FRIEDRICH FISCHER, of Worms, Germany, 
has patented a method of, and apparatus for, pipe-laying 
in marshy or swampy ground, during inundations or in 
other similar circumstances, and for forming foundations 
in wet ground. Ash/ow’s Review explains that in laying 
a line of pipes in accordance with this system, a trench is 
excavated to the water level] with a wide bearing on each 
side for laying the sleepers and rails, on which the ma- 
chines have to travel. As soon as the trench is ready, 
a line of pipes is put together and made tight. The next 
Stage is to erect a sinking frame or caisson, constructed 
of sheet iron with angle-iron frame and stays, open at top 
and bottom, and placed above the connected line of pipes, 
which are suspended in slings. ‘fhe line of pipe is cov- 
ered at each end with porouscaps, which permit the water 


to enter, but not the dirt and soil. The pipe and the 
sinking frame are then lowered by digging away the 
ground from under them, and when the proper depth has 
been reached and the end of the pipe joined on to the 
portion previously laid, the sinking frame is withdrawn by 
hydraulic power. The caisson is made in sections; so 
that, while the rests are taken up, the portion covering the 
pipe ends may be left, if so desired, until the joint is 
made. Herr Fischer prefers to make the joints with 
India-rubber rings on a spigot which would allow for any 
slight irregularity of the ground. The invention has 
nothing to do with the freeing of the trenches from water, 
but merely suggests a way for substituting iron framing 
to keep a trench open, instead of the timbering usually 
employed for this purpose. : 


TAMPA, FLA., has a garbage cremator capable of de- 
stroying forty cubic yards of material in twelve hours 
with about three-quarters of a cord of wood, 
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THE MAINTENANCE AND OPERATION OF 
WATER-WORKS BY PRIVATE COMPANIES. 


SoME time ago Messrs. Howland & Ellis, civil engi- 
neers, of Boston, Mass., prepared a pamphlet, entitled as 
above, and giving, at length, descriptions of the various 
books of record and account, as well as of the numerous 
forms, reports, etc., to be used in different cases. 

The wide interest of the subject and the fact that the 
pamphlet had but a limited circulation have suggested the 
desirability of reprinting it for the benefit of our readers. 
The pamphlet, as will be understood, treats only of those 
matters pertaining to the business of the companies, and 
does not touch on the mechanical ard engineering depart- 
ments. 

The experience of our readers will doubtless suggest 
points for discussion, and this we invite. 

In all business, a definite system of procedure must be 
established and followed, and especially in the business 
of supplying water to a municipality, where the customers 
are from all walks of life and their personal and business 
customs and habits are so varied. It is, therefore, abso- 
lutely necessary to have a standard of procedure that will 
best satisfy the largest number ot persons, and at the same 
time protect the interests of the company. In too many 
places a large number of the people look upon the water de- 
partment, whether public or private, as a common enemy, 
from which it is perfectly right to obtain, in almost any 
manner, as much as possible and return therefor little or 
nothing. The rates to be charged are liable to, and will, 
vary in different localities, as well as some of the minor 
methods of transacting the business ot the company, but 
the general business system of all private companies need 
not vary on account of locality. 

There are, probably, few places that wil! employ all of 
the books, forms, or accounts given in what follows; but, 
whenever applicable, they should be used for the purposes 
and in the manner indicated. 

The account books necessary. Messrs. Howland and 
Ellis enumerate as follows: 


No. Name. Record No. 
1. Application Book. ........6-5 cee cece eee cee ee 624 
a. Rate BOOK: iiss vies casi eeiwen . can, Sedewed eos 925 
3. Day Book.... £0. cee ce cece cee ce eeee cee 926 
4. Aecounts Receivable Rook....... ....-.. 6 6. eee Q27 
5. Alphabetical index ............ 65 ce cece eee eens 028 
6. Street: IndeX ees ka eeieaw oo whack eciees aaeesct 929 
q. Invoice Book.,.. ...eeee eve eee ee ce cee eee ees 930 
S. ‘Cash: Boolccct aabis ak sony int eee ree ee sees 93 
g. Journal ...........- ee. oe Le caeieaeees bake aes 932 

105 LOdGOE ici cece cee nce Sen tissues Severe Varese. 933 


These books are all of uniform size, with pages 134 
inches long and 8 inches wide. 


The first six books relate wholly to the detailed records 
of the customers and earnings of the company; the sev- 
enth covers the expenditures; while the last three are the 
business books of the company. 

There will also be several books of record and various 
blank forms to be used, which will be treated of later. 


1. APPLICATION BOOK. 200 leaves. Record No. 924. 


The pages of the Application Book should be paged on 
the left-hand page only, with even numbers, the first one 
being numbered 0. Each should have the printed form 
of application at the top, while underneath should follow 
suitable numbered rulings for twenty applications to fill 
out ; thus each numbered page will contain the numbers 
of the applications that commence with the figures of the 
number of that page, and all that occur before the figures 
of the number of the next page—.¢., page 6, will con- 
tain numbers 60 to 79 inclusive, while the next page, No. 
8, will commence with. application No. 80 and end with 
No. gg, etc. 

Each book will thus contain 4,000 applications, and 
will be numbered on the back and side, accordingly. 

In cases of tenement houses, flats, blocks, etc , occu- 
pied by several parties, but having only one street num- 

ber, except as below, only one application need be re- 
ceived, and that from the owner, who must become 
responsible for all the service supplied to the premises. 
If he desire the tenants to each pay their proportion of 
the bill for the whole. he must make application for each, 
have separate sidewalk stops, service pipes, and other 
fixtures for each, and separate bills will be made out 
against each tenant having a separate stop, but if the bill is 
not paid the owner will not be relieved from paying the 
whole bill, and, if he refuse, the water will be shut off, 
and not again turned on to the premises unless the bill, 
with charges, is paid, even if a new tenant moves in. 


In cases of blocks divided by party walls, and having 
separate entrances and numbers, each number should be 
treated as a separate property; and one or more applica- 
tions must be made for each such block. 

In supplying applicants, one tap at the main may sup- 
ply two or more; but there must be at the sidewalk, or 
curb line, one shut off stop and box for each applicant or 
separate customer, and no more, of which the company 
takes cognizance. So the number of customers will al- 
ways be the same as the number of service stops and 
boxes; and the number of the latter shall be called the 
‘*stop number,” and be the designating number of the 
customer through all the books. 

If the owner cannot make an application in person, then 
he must, in all cases, fill out and sign one of the regular 
blanks furnished, authorizing some one else to sign for 
him; and such authorization must be numbered with the 
number of the application and the stop number, and then 
placed on file. 

An application should be made for each private fire hy- 
drant, stand-pipe, or sprinkler, when the same requires a 
separate connection with the mains, and is used and paid 
for, for fire protection only; and each will have a stop 
number. 

No large special fire hydrants, stand-pipes, or sprinklers 
will be allowed to be connected with the works and the 
water used paid for at meter rates. 


2. RATE Books. 500 pages in each book. Each page 
numbered. Record No. 925. 

The pages should be ruled and headed, proportioning 
the number in each book for fixture and meter customers 
as the size of the works and the basis of charges in use 
will render necessary. In places having a population of 
10,000 or over, Separate books should be used for the two 
kinds of rates. When more than one book is used con- 
tinue the numbers of the pages from the first into the 
second, from that into the third, and so on, so that there 
will be but one rate page for each number, no matter how 
many books are used. Make all entries in the order of 
the stop numbers. They will not be continuous, for 
some will be fixture and some meter rates, but preserve 
the order. 

In the main headings the owner’s name should appear, 
being crossed out and the new one inserted when the 
property changes hands—the number and name of street, 
the dates of the application, number of stop, etc., all to 
be filled in in their proper places. 

In the first column on the fixture rate pages give the 
date of turning on the water and dates when rates are 
changed, etc.; in the second column designate each sep- 
arate fixture in use, giving it its proper name and size ; 
and in the third column give its location, together with 
any general information or description thought necessary; 
in the last columns fill out the quarterly and annual rates. 

Whenever there is any change in the fixtures, make the 
necessary corrections or additions, cross out the old rates, 
and make the new ones so as to have all old figures for 
reference, but only the present live ones will be used. 

Public hydrant rentals: The last three pages of the 
fixture rate book will be devoted to the account of public 
hydrants. Enter the number of hydrants paying different 
prices per annum separately, and the gross annual amount 
of each class in the annual column. In the colunfns to 
the left, enter the monthly, quarterly, or semi-annual 
amounts due as per contract with the municipality. Cor- 
rect these entries whenever any change is made in the 
number of hydrants. 

There will be found plenty of room on each page for all 
data in relation to each customer, and to make necessary 
minutes as to penalties, times of turning on and shutting 
off of supply ; and each record should be corrected once 
a quarter, so that the amounts shown in the last columns 
will give the exact amount of the quarterly and annual 
rates that the customers pay. 


3 Day Book. 270 pages (3 quires), all numbered. 
Journal ruled. Horizontal ruling 3 to the inch. Rec- 
ord No, 926. 

In this book enter the details of charges for materials 
and labor furnished or done for any one at any time, 
whether service pipe work or repairs on the same. 

All entries are to be made chronologically and fullv, so 
that, in case the charge is ever disputed, the details can 
be shown. 

The total charges each month must agree with the 
footing of the services and repairs columnin the Accounts 
Receivable Book, 


| 


4 AcCOUNTS RECEIVABLE Book. 360 pages (4 quires), 
all numbered. Record No. 927. 


On the last of each month, after all bills, or accounts 
receivable, which are due and payable on the first of the 
next month, have been made out, they will be entered in 
this book. In entering them; their numerical order must 
be observed, and quarterly enter every stop number; and 
then, when the names and amounts are filled in. any 
omission will be noticeable, and it can be looked up. If 
it is a dead number, so note it; but. if any bill has been 
overlooked, make out one, and properly enter it. 

Enter the amounts in the proper columns, and carry 
footings fcrward from page to page for journalizing. 
‘* Fixture rates " and ‘‘ meter rates’ should be added to- 
gether, then the combined amount, as well as the footings 
of the other columns, journalized and posted to the ledger. 

Bills for hydrant rentals made out against the munici- 
pality will, when due, be entered at the end of the month’s 
entries, and the amount piaced in the miscellaneous ac- 
counts receivable column, with a note or heading to dis- 
tinguish it, but bills for private hydrant rentals, and 
private fire protection of all kinds should be made out 
separately against each party, and entered in the private 
fire protection column. 

If bills are made out and paid in advance of making out 
and collecting the regular monthly bills, the stubs must be 
used in place of the bills when making the proper entrie 
on the Accounts Receivable Book at the end of the month 
taking care at the same time to enter amount and date of 
payment in the proper columns. 

In the ‘‘ rebate” column, enter the amount of the re- 
bates on all the bills entered on the Same line. The sub- 
ject of rebates, as well as the other entries, will be more 
fully treated in the details of the ledger accounts. 

Each night when receipts are entered, from the stubs to 
the cash book, they should also be noted in the last two 
columns of the Accounts Receivable Book, giving date 
and amount of payment. 

Except when bills are paid before they are due, they 
will not be entered on the Accounts Receivable Book till 
they are entered with the regular monthly bills, as before 
stated. Meanwhile, such stubs should be separately pre- 
served in the cash drawer until entered on the Cash Book, 
and then kept until the end of the month, when they will 
be entered on the Accounts Receivable Book. After 
entry, all stubs should be filed away, each day and 
month’s receipts in a separate package, and preserved till 
the bilis they represent would be outlawed. 

s ALPHABETICAL INDEX. 270 pages (3 quires). Record 
No. 928. 

The pages divided between the different letters in the 
usual proportion. All entries should be strictly alpha- 
betical to the third or fourth letter if necessary. 

In the first column give the name of the applicant, 
which should be the name of the owner. Next give 
the number and name of street, then the application 
number, then the stop number, then the page of the Rate 
Book where the details of the rate can be found. 
Against the stop number in the Record Book the details 
of the connection, including corporation cock, etc., can 
be found. Leave three times as many lines between 
names as a party has premises, so as to provide room to 
fill in the location of other premises owned by the same 
person. or the names of other parties whose alphabetical 
arrangement would bring them between. 

6. STREET INDEX. 270 pages (3 quires). Record No. 
929. 

This book kas a small index in the front in which to 
enter the names of the streets and give the number of the 
page in the book where the same can be found. The 
streets need not be entered in alphabetical order in the 
main part of this book, but space enough should be 
alloted each street to allow for all probable applications 
that there will ever be on that street. . 

In the first column give the street number. In the 
second column the name of the owner, then the applica- 
tion number, then the stop number, then the page in the 
Rate Book. 

In making entries, have them come as far as possible in 


order of street numbers. 
(Vo BE CONTINUED.) 


ACCORDING to the Electric Age there were, on August 
1, 1890, 223 electric railways in operation and under con- 
tract in the United States and 4 in Canada. The same 
authority places the number of cable roads in the United 
States at 44. 


1890 
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BUILDERS’ AND CONTRACTORS’ ENGINEER. 
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No. XCIX. 
(Continued from page 136.) 
THE FORTH BRIDGE CONSTRUCTION, 
PART VI.—-LAUNCHING THE 70 FOOT CAISSONS. * 


THE pneumatic caissons which were illustrated on page 
19, Vol. XVIIE., were built on the shore adjoining the 
center line of the bridge, between high and low-water 
marks. The bed of the Firthof Forth at this point, after 
shelving somewhat rapidly to low-water mark, runs out 
about 1,700 feet with an almost level, muddy surface, 
giving only 18 feet of water at high spring-tides, where 
the caissons were built. The available depth was further 
reduced by the necessarily wedge-shaped cradle. 

The caissons were built as high as possible, so that on 
reaching their site, and having been sunk to the bottom, 
it would not be necessary to add any more plates to their 
sides to keep out the sea at high spring tides, until the 
concrete required to sink them had been placed. The 
weight of the caissons so built, containing a small quan- 
tity of concrete as ballast, was about 400 tons each. 
When the building operations were completed as far as 


Y 


possible, four 15-inch hydraulic jacks were placed under 
the cutting edge and the caisson was raised to relieve the 
packings on the tops of the timber trestles, upon which 
the first portions of the girders, floor and shoe were 
erected, preparatory to their removal, the weight being 
supported the while on stacks of pitch-pine logs around 
the cutting edge. 

Figure 1 is a plan of the caisson cradle, ways, etc., and 
Fig. 2 is a section and elevation at A B, Fig. 1. 

The outlines of the caisson G are shown by the broken 
lines. 

Four 12 by 12-inch pitch-pine skids, H H, etc., with 
smooth upper surfaces, were set at a uniform slope of rin 
LI upon concrete blocks bedded in the ground. Upon 
these fixed ways the launching cradle was built, after the 
removal of the trestles already mentioned. It was com- 
posed of light wrought-iron beams, I I, etc., and 12 by 12- 
inch timbers, J J, securely bound together and provided 
with hard wood guides, bearing upon opposite sides of each 


pair of fixed ways, to keep the cradletoits path. Before 

* Part I., The Tube Rivetiog Machines was published October 22, 
1887. Part I[., Material Lock in the Pneumatic Caissons, December 
3.1887. Part IlI., Oil Rivet Furnace, April 21 1888. Part 1V., 
The 70 Foot Caissons, June 9, 1888. Part V., The Hydraulic Spade, 
June 30, 1888. 


SECTION AB 
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| cradle free to move down the slip. 


it was allowed to rest upon the fixed ways, a few inches 
above which it had been put together, a thick coating of 
black soap and tallow was smeared upon the rubbing sur- 
faces. ‘Ihe caisson was lowered upon the cradle by 
means of the four 15-inch hydrau'ic jacks already men- 
tioned, and the triggers were fixed to hold it until the tide 
was high enough to launch it. 

Figure 3 is a side elevation, on a larger scale, of one of 
the two triggers. ‘wo 12 by 12-inch timbers, C, 13 feet 
6 inches long, having rouaded ends, butted into pieces of 
hard wood, D, bolted to the fixed ways. Bent iron straps, 
L, attached to their upper surfaces, caught the bottom 
angle, O, of the shoe. ‘They were supported at their up- 
per ends on movable steps, M, which prevented their be- 


coming disengaged until the required moment. 


All being ready for the launch, the remaining stack 
blocks around the cutting edge were removed, As the 
tide returned, the whole weight rested on the cradle, and 
its horizontal component was taken up by the trigger ar- 
rangement. At high tide, with the water standing about 
three feet above the cutting edge, on the signal being 
given the stops were drawn from beneath the trigger, and 
the weights, F, were let go (to disengage the triggers if 
they failed to fall by gravity), leaving the caisson and 
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If it showed any re- 


luctance in moving it was assisted by means of the hy- 


draulic ram, N, placed behind it. The cradle slid down 
the ways with its burden until the caisson drew sufficient 
water to float it off. The cradle remained under water, 
owing to the weight of iron used in its construction. 

Two steam tugs were employed to tow the caisson to 
its site, where, after enough concrete had been placed in 
it to sink it to the bottom, the remainder of the plating 
was The 
pieces and kept for the next launch. 


(lo BE CONTINUED.) 


completed. launching cradle was taken to 


SOUTH ORANGE, Milburn and Short 


Hills, N. J. 


to be supplied with water in future by the Commonwealth 


are 
Water Company of Summit. The work of laying the 
mains, etc., will be done under the supervision of C. P. 
Bassett, of Newark, and the County Road Board. Con- 
tracts with the Water Company are to be made by the 


three villages named. 


THE merits of disposing of garbage by cremation are 
shortly to be investigated by the New York Street Clean- 


| ing Department. 


THE WATER SUPPLY OF MOSCOW, RUSSIA. 

To most Americans, writes Consul Wertheim, of Mos- 
cow, to the Department of State, it will be utterly incon- 
ceivable how, within the present age, a populous city like 
Moscow, having close upon 800,000 inhabitants, could 
possibly have so long endured so great a privation as the 
scarcity of water, yet there is the fact that this town has 
managed to jog along for the last 50 years and still exists 
upon the scant supply of barely 1.500,000 gallons of 
water per diem. However, after a course of deliberation 
extending over a year, this vital question of providing the 
town with more water has been brought to a head. The 
municipality has issued a loan of about $3.000,000, bear- 
ing § per cent. interest, for the purpose of constructing a 
new system of water-works, and the first notice inviting 
public competition for the execution of the work has been 
published. Before entering any further upon the subject 
of reconstruction and extension of the existing old water- 
works of this city it may be of some interest to trace its his- 
tory and origin. 

During the reign of Empress Catharine II., somewhere 
about the year 1779, the city of Moscow depended en- 
tirely upon carriers for her water supply, brought from 
the outlying districts of the town. It is said to have been 
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so bad that the Empress used to have hers brought for her 
all the way from St. Petersburg. Onone of her Majesty's 
annual pilgrimages to the Monastery of St. Sergievo, 
overcome with the heat and fatigue of her self-imposed 
pedestrianism, she halted at Metistshe, a small village 
about seven miles northeast of Moscow, and, having 
quenched her thirst with some water obtained on the spot, 
her Majesty was so delighted with its purity and fresh- 
ness that there and then she decided to utilize the source, 


| that had so unexpectedly been brought under her notice, 


for Moscow. In June, 1779, an engineer named Bauer 


| was commissioned to design a plan for conveying the 


water to the town, but his conduits of stone could not re- 
sist the effect of frost, and the work was abandoned. In 
the year 1820 another engineer projected a plan to supply 


| the town with water from the river Moskva; but he, too, 


failed, and took his own life, in sheer desperation. 

It was not before the close of 1834 that the existing 
water-works were executed by Baron Dervig, and the idea 
of the Empress of supplying her cherished old city with 
water from the Springs of Metistshe was successfully car- 
ried out. The water, obtained from a series of springs at 
Metistshe, is all that can be desired, and there is plenty 
of it. The fresh supply is to be obtained by sinking a 
number of wells of small diameter, conveying it by a 24-inch 
main to an intermediate pumping station, and thence toa 
water tower inthe town. From this the distributing sys- 


t ill be supplied. The supply is now to be increased 
“000 to 4,500,000 gallons per diem. 
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GRENOBLE WATER SUPPLY.* 


THE City of Grenoble is situated at the junction of the 
rivers Isire and Drac, and is overlooked by high moun- 
tains, whence many water courses, fed by snows and gla- 
ciers, and the lakes of the higher table lands take their 
rise. In spite of the exceptional topographical situation, 
Grenoble was provided until lately with an insufficient 
water supply, derived from some springs whose total flow 
varied from 14,300 gallons to 17,600 gallons a minute, 
insuring only about 35 gallons a day tq each of the 55,000 
inhabitants. Even this amount was reduced to 22 gallons 
at most in exceptionally dry seasons. The pressure was 
too feeble to rise even to the first stories in the lower 
wards. For many years the Municipal Council had been 
trying to remedy the situation, and many plans had been 
considered to furnish a volume of water sufficiently large 
not only for domestic uses but also for industrial means. 
One of these projects, by Mr. Carron, was to raise by 
means of hydraulic machines and bring to Grenoble, with 
656 feet of pressure head, the water of the Boiron and of 
the Rive, the total supply of which was estimated at 660 
gallons a second. Beyond the volume of 55 gallons for 
domestic uses, there would be 610 gallons, which, at a 
pressure head of 656 feet, represented 5,500 horse- power; 
but this was abandoned on account of the expense of con- 
struction and a probable deficiency in receipts to cover 
expenses. In 1882 the Council adopted another project 
more simple and less costly, that of the introduction of 
the water of the Rochefort Springs. These springs, situ- 
ated about 6% miles from Grenoble, yield a minimum 
supply of 110 gallons a second, at a gravity pressure due 
to at least 166 feet head at all points in the city, thus af- 
fording supply to the highest buildings. The tempera. 
ture of these springs remains always between 10 and 13 
degrees centigrade, and the weight of the saline residue 
obtained by evaporation is only 1.077 grains per gallon, or 
0.237 grains per litre, composed of silica; 0,133 grains of 
carbonate of lime, with traces of magnesia; 0.062 grains 
of sulphate of lime, and 0.031 grains of sulphates and al- 
kaline chlorides, with no trace of organic matter. The 
water should therefore be called a most excellent quality. 
The execution of the works necessary to bring the water 
to Grenoble was given in charge ot Mr. Thiervoz. Chief 
of the Service of Highways and Waters. The contracts 
were awarded at the close of the year 1883, and were com- 
pleted in 1885. 

The most notable parts of the work are those whic 
relate to gatheriag the water from the springs and its col- 
lection in the cistern and to the passage of the Drac by a 
syphon. The collection from each spring is made by 
means of a small tank placed at its source, as shown by 
Fig. 1. The foundation of each tank is made of blocks of 
concrete laid with open joints from which a secondary 
concrete conduit of a diameter of 12, 16 or 20 inches, 
according to the size of the springs, brings the water 
gathered by the tank into a principal aqueduct, passing 
however first through a storage tank. The abutments, 
the vault and floor of the aqueduct are all concrete. At 
the extremity of the ground the collecting conduit ends in 
a cistern (Figs. 2 and 3) connected by the aqueduct, as 
shown in Fig. 4, with a syphon under the bed of the 
Drac. The syphon which has been adopted for the pas- 
sage of the stream is composed of two vertical shafts 
about ‘105 feet deep and an elliptical horizontal gallery 260 
feet long. In this syphon are placed cast-iron pipes 
which replace the concrete conduits at a little distance 
from the shafts. Between the pipes is left a sufficient 
space for the passage of a man, and they are supported on 
brackets 644 feet apart. The shaft and the gallery have 
been sunken in the rock which form the bed of the Drac. 
The inner wall or casing received a covering 15 inches 
thick, at maximum, of quick setting cement concrete 
mortar. At the end of the syphon the cast-iron conduits 
are replaced by two twin concrete conduits which bring 
the water down the river to Pont du Calir, beyond which 
cast-iron pipes are again used. Concrete conduits were 
computed to be safe and economical at Grenoble for press- 
ures up to 4g feet head, above which cast-iron was pre- 
ferable. The complete cost of the collecting pipes for 
bringing and distributing in the city amounted to nearly 
2,000,000 francs. To this may be added the cost of the 
erection of the upright columns and branches along the 
lines, which the city has taken the burden of, to the end 
of rapidly developing the number of grants and contracts. 


i a a ee 
* Abstract from the Parig Nouvelles Annals de la Construc- 
tion. 


The cost per litre per minute, constantly flowing, is only 
80 francs, so that the city can establish a greatly reduced 
tariff and fixes the tax at only 0.055 francs per cubic 
meter. The following table shows that this price is less 
than in many important cities which are provided with the 
water distribution: 


Daily supply per capita. 
Cost, francs, 
per cubic meter. 


Litres. Gallons. 
Pari83 is. ~b8sacer Se-< ° 200 
Rouen, Reimes.......... | os dares - 
Havre............. ee 0.3 45 89 
Orleans. oicccs. wcie acdies 0.27 go 198 
Clermont .. .......... 0.25 50 11t0 
Toulouse..... .. . 2... 0.29 80 176 
Lyors, Reims.... .. .... 0.18 owieis 
Bordeaux.. | 0.15 inxs 
DijO0 Seis 63.000 ec ee | 0.14 500 880 
Geneva... .. ......... 0.10 70 123 
Bienne, Beme ... . .. . 0.07 sae ee 
Grenoble.... .... See yoked 0.55 2000 1,760 
Rome......... er ee goo 1,584 
Lendon..... Seabee vee 100 I 
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THE MANUFACTURE OF TILES AND SLABS 
FROM FIBROUS SUBSTANCES. 


A NEW mode of treating hemp, jute, and other fibres 
for making materials for the manufacture of tiles, slabs, 
cisterns, boats, and other articles or structures, has been de- 
scribed in a recent English patent specification by B. A. 
Weatherdon, noticed in the London Engineer. The fibres 
are cut and boiled four to six hours in a strong solution of 
lime by steam at a pressure of from 20 to 40 pounds to the 
square inch. After being thoroughly washed, the material 
is passed to a pulping machine, where it is treated with alum 
about 7 to 14 pounds to the hundred weight, and in some 
cases with animal size,and in others with vegetable or other 
oils. From the pulping machine it is run into receiving 
or storing tanks, fitted with machinery for keeping the 
pulp in agitation, and whilst therein it can be dyed if re- 
quired. Now the pulp fibre is pumped into vats, and 
from thence into wire molds, to be formed into slabs, 
blocks, etc., the liquor being extracted by suitable press- 
ure. The slabs, blocks, etc., are brought into the dry- 
ing-room, and when dry passed through solid steel rollers 
four to twelve times, steeped in a warm solution of alum, 
and again subjected to hydraulic pressure. Then they are 
brought into a bath of vegetable or other oil for four to six 
hours, and again pressed and steam rolled as many times 
as necessary. To finish the process they are dried in hot 
air, and in some cases passed through the rollers once 
more. 


THE city authorities of Oxford, England, announce 
that they will make grants out of rates in accordance with 
the terms of the new echnical Instruction Acts for in- 
struction in wood carving, drawing a scale for practical 
work and manual training in the use ot tools for working 
in wood or iron. Report also comes from Rochdale of 
similar decisions in connection with cotton spinning and 
weaving, cloth weaving and plumbers’ work. 


CHICAGO is to have what, it is claimed, will be the 
largest building in the world in the new department store 
to be erected at State, Adams and Dearborn Streets. The 
building will have a front of r90 feet on State Street, 
350 on Adams and 190 on Dearborn, will be 16 
stories high, and will cost $3,000,000. 


PROPOSED SEWERAGE OF WEST TORONTO 
JUNCTION. 

THE town of West Toronto Junction, as its name im- 
plies, adjoins Toronto, the capital of Ontario, on its west- 
ern side, covering about I,200 acres on an irregular plateau, 
averaging some 150 feet above Lake Ontario, which is 
about 6,000 distant from the southern boundary of the 
town and toward which the plateau slopes at an average 
rate of one foot in a hundred. Two ravines extending up 
from the lake enter the town on its south side. On the 
north side the ground slopes toward Black Creek, which 
runs west to the Humber River, whose valley bounds the 
western side of the plateau, and which, flowing ina south- 
erly direction empties into Lake Ontario. About half a 
mile east of the mouth of the Ifumber is the pumping 
station which supplies the town by direct pressure through 
a 12-inch force main, and has a submerged intake pipe 
extending out 700 feet into the lake. 

Three different schemes of sewerage for the town are 
proposed in a recent report made by Willis Chipman, Civil 
and Sanitary Engineer, of Toronto. In each of them it is 
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assumed that a population of 30,000 is eventually to be 
provided for; that 50,000 feet of sewers will be required 
to serve the present population, and that the storm water 
is provided for where necessary by separate sewers. 

In the first, or scheme A as it is called, it is proposed 
to discharge by gravity all the sewage of the northern and 
eastern part of the town into the Dundas Street sewer of 
the city of Toronto, which extends to the limits of West 
Toronto junction and is of sufficient size and grade to 
serve for 50,000 people. The sewage from the ravines on 
the south and the high ground between them is to be col- 
lected at one point and treated chemically or pumped up 
to the Dundas Street sewer, and the same could be done 
with sewage from the high ground between the western 
ravine and the valley of the Humber. In the extreme 
eastern part of the town the ‘‘combined system ” could 
be used, end for the northern part what Mr. Chipman 
calls the ‘’ restricted system,” admitting rainwater only 
from roofs, cistern overflows, and in some cases from 
paved courts; but in the southern portion, where the sew- 
age must be treated or pumped, the ‘’ separate system ” 
will be required. The estimated first cost of this scheme 
is as follows, 10,000 feet of combined sewers, $30,000; 
7,000 feet of storm sewers, $30,000 ; 40,000 feet of sepa- 
rate sewers, $60,000; 9,coo feet of mains to pumping 
Stations, $20,000; 9,000 feet of inverted syphons across 
ravines, $20,000 ; 3 pumpiog stations, $30,000 ; total, 
$190,000 ; and the annual expenses as follows: Interest 
at 43 per cent. on $190,000, $8,550; sinking fund to re- 
pay cost in 40 years at 4 per cent., $2,000 ; operating ex- 
penses at pumping stations, $1,250 to $3,450; total, $11,- 
800 to $14,000, besides an unknown amount to be paid to 
Toronto for use of sewers. 

In scheme B all the sewage is to be conveyed by the 
‘* separate system " to two or three points on the southern 
boundary of the town where, after being chemi‘cally 
treated in precipitation works, the effluent is to be con- 
veyed, part to the lake and part to the Humber, or given a 
free cischarge at the works. The estimated first cost is: 
12,000 feet of storm sewers, $45.000; 50,000 feet of 
separate sewers, $75,000; 18,000 feet of mains, $35,000 ; 
precipitation works, $35,000; total, $190,000. Annual 
expenses, interest and sinking fund, $10,550; operating 
precipitation works for population of 5,000 to 15,000, 
$2,450 to $8,450; total, $13,000 to $19,000. 


1890 


— = ne 


In scheme C it is proposed to remove the water. works 
intake and pumping station to a point nearly three miles 
southwest of its present location, where there is no likeli- 
hood of contamination by sewage, and then to sewer the 
town on the ‘‘restricted system,” allowing most of the 
storm water to flow off by the natural water courses, 
while the sewage is conveyed to the lake by two main 
sewers down the two ravines and by another main to the 
Humber River. The outlets are to be submerged, and, 
perhaps, the present water-works intake could be used for 
one of them. The estimated first cost is, for 12,000 feet 
of storm sewers, $45,000; 50,000 feet of separate sewers, 
$75,000; 22,008 feet of mains to lake, $45,000: 10,000 
feet of main to Humber, $20,000; total, $185,000. To 
this must be added the cost of removing the water-works 
as follows: New 18-inch main, $53,000; buildings and 
grounds, $10,000; intake, crib. etc., $4,000; contingen- 
cies, $3,000; total, $70,000, making a grand total of 
$255,000. The annual expenses are thus estimated: In- 
terest, $11,475; sinking fund, $2,675; total, $14,150. 
No operating expenses, though it is possible that at some 
future time it may be necessary to purify the sewage 
before discharging it into the lake if Toronto introduces 
sewage disposal works. 

Scheme C is recommended as probably the cheapest, in 
view of the fact that the water-works would have to be re- 
moved before long any way on account of the increasing 
impurity of the water at their present location: also the 
mains leading to the lake could be used to sewer the in- 
termediate territory which, since the date of the report, it 
has been decided shall be included in the town limits: 
third, the trouble and expense of precipitation and pump- 
ing works would be avoided; fourth, the improved quality 
. Of the water supply will increase the number of takers and 
consequent revenue, and fifth, a revenue should be received 
for fire protection from the town of Munico through which 
the new force main would pass, and also from water takers 
there, 

The report is accompanied by a map of the town and 
proposed sewer system. 


BRICK AND TILE MAKING IN THE THIR.- 
TEENTH CENTURY. 


T. Hupson Turnmr, writing in the London Architect, 
says: ‘‘ There is no mention of bricks in, any ancient 
building account which has hitherto fallen under the 
writer’s notice. The art of working clay, one of the 
earliest arts, never fell wholly into abeyance in any 
country in which it had been once practiced. In England 
it survived the period of Roman dominion, during which 
it was extensively cultivated ; in the Domesday Survey 
potters appear among other crafts incidentally enumerated; 
and people who could work at allin clay were likely to 
have made bricks. The silence of early records on this 
subject is the more remarkable because there are still ex- 
isting buildings of the thirteenth century constructed in 
whole or part of these materials ; it may be accounted for 
by supposing that bricks continued to be made in the 
Roman fashion, and passed by the name of tiles ; if so, 
tiles and tilers are mentioned as early as the twelfth cen- 
tury, and constantly occur in documents of succeeding 
periods. In 128g Edward I. began to enlarge the moat 
round the Tower; the clay thrown up was sold by the 
constable to certain tilers who worked in East Smithfield. 
In that year it produced only 20 shillings ; but the altera- 
tions in the fosse were 12 years in progress, during 
which time the soil excavated and sold for the same pur- 
pose yielded an average yearly profit to the Exchequer of 
rather more than seven pounds—a very large sum if the 
relative value of money be considered, and equal, at 
least, to a hundred pounds a year of the preseut currency. 
From this fact we may infer that the London manufacture 
of tiles was considerable at the close of the thirteenth 
ceoatury, ‘The art of brick making must, however, have 
been carried early in this century to a great state of per- 
fection, if the specimens of molded brick discovered in 
Essex, and attributed to the fourteenth century, were 
really the produce of native skill. But as it is in Essex 
and Suffolk, counties devoid of stone, that we find the 
earliest brick buildings, it is by no means improbable that 
the materials were imported from Flanders, or manufac- 
tured on the spot by Flemish workmen, many of whom, 
it is well known, settled in the eastern counties at a re- 
mote time. Jt is certain that in the fourteenth century 
tiles were imported from Flanders ; during the progress of 
the works at St. George’s Chapel in the time of Edward I. 
numerous entries appear in the accounts of the purchase 
of Flemish tiles ; 3,000 were bought on one occasion to 
line the chimneys in the chambers of the canons. Among 
the varieties of tile mentioned are channel-tiles, paving- 
tiles and rug-tiles It is rarely that old accounts supply 
any information respecting the cost or manufacture of 
those ules which were employed in the construction of 
decorative pavements. Perhaps the earliest notice extant 
occurs in the builcing accounts of Thornton Abbey, in 
Lincolnshire, under the year 1313; it is for the purchase 
of earth to color the tiles of the church.” 
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CAST VS. WROUGHT IRON FOR GAS MAINS.*® 


WROUGHT-IRON mains have some advantages not pos- 
sessed by cast iron ; owing to its greater strength, it will 
resist heavier internal pressures; less liable to fracture by 
sudden jars or by the disturbance of its foundation ; can 
be joined together with less expense and greater speed ; 
has fewer joints and can be laid in some situations where 
it would be almost impossible to lay cast iron ; but it has 
two disadvantages considered serious ones—the first cost 
of the pipe, and the limited life, as claimed by the friends 
of cast pipe, when compared with cast irop in many kinds 
of earth. 

In making comparisons as to the cost between wrought- 
iron screw-jointed pipe and cast-iron pipe, I have figured 
as to the price by carloads delivered in Ohio. One mile 
of 6 inch wrought-iron pipe would be $3,485. One mile 
of 6 inch cast iron pipe would cost $1,930; a difference in 
favor of the cast-iron pipe of $1,555 per mile. One mile of 
8-inch wrought-iron pipe would cost $5,710. One mile of 
8-inch cast-iron pipe would cost $2,700; a difference in 
favor of the cast-iron pipe of $3,010 per mile. The labor 
for digging and refilling trench would be at least 25 per 
cent, in favor of the wrought-iron pipe. The labor, lead, 
and yarn necessary to lay and join 8-inch and 6-inch cast- 
iron pipe would be about $400 for the one and $300 for 
the other per mile, while the Jabor and paint-cement to 
join a mile of 8 inch and 6-inch wrought-iron screw pipe 
would be about $150 and $120 respectively—making a 
difference of $250 for the 8-inch and $108 for the 6-inch, 
per mile, in favor of the wrought iron pipe. 

The labor figures and cost of pipe, on the wrought-iron 
pipes, are based on the supposition that screw joints and 
standard weight pipe are used. If the patent leaded 
joints with the light weight wrought-iron pipe is used, the 
difference in the labor and lead account will be very much 
increased in favor of the wrought-iron pipe over that of 
the cast iroa—there being a saving in lead alone of 2,800 
pounds for the 8 inch, and 2,100 pounds for the 6-inch 
pipe, per mile ; and as the pipe is so much less in weight 
and a less number of joints to be made, it can be handled 
and laid with less labor and with greater rapidity. 

Mains have been made of cast iron ever since the gen- 
eral introduction of gas for illumination, and when ex- 
amined or removed are found to be, as far as the texture 
of the iron is concerned, in as perfect condition as if just 
placed in the ground. There are, of course, exceptional 
cases, but not many, where the ground has become im- 
pregnated with some foreign matter, which will and does 
act ou and destroy the cast iron in a comparatively short 
time. 

As a means of comparison in the life of wrought and 
cast-iron (when neither are covered with a protective coat- 
ing, and are equally exposed to a very severe test), I will 
cite an actual experience which happened on one of the 
short streets in our city: On this street was a 2-inch cast- 
iron main, with a number of service connections all %- 
inch, except one (14-inch), which conveyed gas to a 
machine shop; going south from a certain cross street 
there was no difficulty whatever, but north from this point 
we were compelled to renew.the service pipes every two or 
three years. Now, for the cause of this trouble: For a 
number of years this portion of the street had carried as 
surface drainage the sulphur or commonly called ‘* cop- 
peras”’ water from several coal mines. The street was 
paved with limestone, the spaces between the stone filled 
with sand, but not cemented with tar or pitch. The 
drainage trom the coal mines percolated through the sand 
and saturated the ground, which was composed of a mix- 
ture of clay and gravel, in which the 2-inch cast-iron main 
was laid. In 18 years the texture or composition of the 
pipe was so changed or destroyed that the pipe, on being 
removed, was so soft that it could be shaved with a com- 
mon penknife as easily as the plumbago in our lead pen- 
cils; there was not strength enough in a 7-foot length to 
carry its own weight when placed upon supports at the 
ends. You will notice the life of cast-iron pipe as com- 
pared with wrought in this instance, after makinz due 
allowance for the difference in the thickness of the metal, 
is as three and a-half is to one. 

In this connection | will quote a few lines received from 
Mr. Cantine, of the Alliance Gas Light Company, Alli- 
ance, O. He writes as follows: 

** We had a 4-inch cast-iron pipe leading from our main 
line through the Pennsylvania Railroad Company's yard 
to supply their ticket office and eating house; and, after 
having been laid some six or eight years, we found it leak- 
ing badly. This pipe was extra heavy and of sufficient 
weight to be known as water pipe. ‘The ground in which 
it was laid was mixed with cinders from locomotive ash- 
pits. The action of the impurities in the cinders had 
rendered the pipe utterly worthless, it having no more 
strength than unburned clay. The process of decomposi- 
tion is or would be much more rapid in wrought iron or 
steel than with cast metal. ‘The contact of one cinder no 
larger than a walnut will eventually eat its way through 
any pipe.” 

I have called attention to these instances in the first two 
to compare the life of the two kinds of pipe under the 
same circumstances, and in the first and third to show that 
even cast iron may be readily destroyed when subjected 
to certain conditions. 

Will not the question be asked, Why is it that one kiad 
of pipe will last so much longer in the same kind of earth 
than will the other kind of pipe? A gentleman to whom 


* From a paper by Eugene Printy read before the Western Gas 
Association at St. Louis, eatitled ** The Best Material For Street 
Gas Maias.”’ 
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I put this question suggested : Is it not that cast iron and 
wrought iron are different in their construction, different io 
their chemical formation? In cast iron, the particles of iron 
of which it is composed retain their crysta!line or natural 
shape, and contains a proportion of carbon: these crys- 
tals are in nature hard, bright, and in a measure polished, 
and are more or less coated with graphite, depending 
greatly on the quality of the iron—all tending to preserve 
the meta] trom oxidation. In the manutacture of wrought 
iron a portion of the c rbon is eliminated, rendering the 
metal softer; the crystal or natural form is broken up: 
the crystals are elongated or drawn out, presenting a 
stringy or fibrous appearance through the length of the 
metal. The graphite coating or protection of the crystals 
is removed, rendering the pipe more open to the action of 
the destructive agents. 

Again: The question is asked, Why will the same kind 
of pipe last longer in one formation of earth than in an- 
other? Have you not noticed when your pipe, particu- 
larly cast iron, was buried io sand for a number of years, 
that a thin, hard coating impenetrable to almost anything 
had formed on the outside of the pipe? This coating 
forms to a certain thickness; there the decompvusition 
stops. Nature in this case has provided a nearly perfect 
and perpetual protector. Is not this combination of sand 
and iron, which is almost like glass in its bard appear- 
ance, silicate of iron? And have you not further noticed 
that where this formation does exist there is no escape of 
gas unless it be at the joints ?—the coating forming a gas- 
tight covering ? 

On the other hand when your pipe of either kind have 
been buried in white clay, the tendency has been to dete- 
riorate, in many cases, quite rapidly. Can we not account 
for this in this wise? In nearly all cases white clay veins 
or banks, are overlaid with coal in some form: sulphur, in 
solution from the coal, saturates the clay, comes in contact 
with and surrounds the pipe; the sulphur having a strong 
affinity for iron, combines with it ; sulphuret or sulphide 
of iron is formed and the pipe is destroyed, more or less 
rapidly, in proportion to the amount of sulphur. This 
same action takes place where the pipe is exposed to coal 
cinders, similar to the case referred to in the quotation 
from Mr. Cantine’s letter, there the free sulphur in the 
cinder combining with the iron. 

Again: If your pipe is laid in ground so situateJ as to 
absorb, or in any way to contain matter likely to ferment, 
near by, or in contact with the pipe, there is great dan- 
ger; for, during the process of fermentation, carbonic acid 
is evolved. This acid is particularly destructive, and very 
persistent in its combination with iron; once it takes hold 
it never releases its grip until it has accomplished its pur- 


When the question is asked, ‘* Which is the best ma- 
terial for street mains—cast iron or wrought iron?” we 
would likely answer at once, cast iron. Why? Because 
we have been accustomed to purchase the same for a 
great deal less money; it is cheaper, and it will last 
longer ; and then we say again we have to renew our 
wrought iron services, and we do not the cast-iron mains. 
Have we not overlooked the fact that the wrought iron 
services are less than one half the thickness of the cast- 
iron mains; that where we have had occasion to make re- 
newals, the wrought iron had been more exposed than the 
cast-iron. The services mostly gave out at gutter cross- 
ings, where the pipe was not of sufficient depth, and was 
exposed to air, and dampness, and frost. Is it not true 
that many of us have wrought iron services in use to-day, 
and in good condition, that were connected to our cast- 
iron street mains when gas was first introduced to our 
towns, 40, and in some cases 60, years ago? We know 
what to expect as to the lasting qualities of cast-iron Pipe. 
We know that with cast-iron mains the leakage of gas 
will average as much as 10 per cent. This we gather 
from the reports received from a majority of the gas 
companies. 

The wrought iron costs from 50 to 100 per cent. more 
than does the cast pipe. (This difference is greatly re- 
duced in proportion as you get farther away from the 
points of manufacture). The wrought pipe, however, 
does not cost near so much to lay, and the Saving in 
leakage will in a very short time balance the extra ex- 
pense for the wrought-iron pine. The most important 
question appears to be, Will the wrought pipe last? On 
the other hand, why not have our cast-iron pipe. which 
we think will last, properly coated with some material that 
will close the pores and protect the iron beyond a doubt : 
also, have the spigot end of the pipe turned or ground 
ae so that a permanent and tighc joint could be 
made. 


IN connection with the Newark-Passaic sewage contro. 
versy, recently referred to at length in our columns, it is 
of interest to note that Professor Austin, of Ratgers Col- 
lege, who is making an analysis of the Passaic River 
water, a few days ago made an interesting experiment. 
He placed several corks and some deleterious mattér in 
the river at the point where Passaic City sewers empty. 
In three hours and fifteen minutes the matter floated down 
the river to the Newark pumping station. Inasmuch as 
it requires six hours for the tide to run out the experiment 
would seem to indicate that Passaic’s sewage floats miles 
beyond the pumping stations of Newark and Jersey City. 
Samples of the water were gathered and they will be used 
as evidence in the court. 
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EXPLOSIVES. 


THE extraordinary importance which just now attaches 
to explosive substances, says /#dustries, London, gives 
special interest to the Fourteenth Annual Report of Fler 
Majesty’s Inspectors of Explosives recently issued. The 
report deals chiefly with blasting compounds, so that we 
have more information afforded us on that class which is 
described as flameless than on the other, characterized as 
smokeless, designed for ballistic purposes. The latter are 
of more recent origin, and for the most part have not yet 
passed out of the experimental stage. 

The inspectors report that in the year 1889 seventeen 
applications for license to manufacture or import new ex- 
plosives were received, and four applications were made 
for permission to add a new ingredient to an explosive 
already licensed. Eleven out of these 17 applications were 
granted. This is a large addition to the list in one year. 
It is instructive to read the description of these new ex- 
plosives, as we learn in what direction the efforts of in- 
ventors have so far been successful. First on the new list 
is the Chilworth Special Powder, a gunpowder containing 
ammonium nitrate to reduce the smoke. Then follows 
Camphorated Gelatine, which explains itself; Ballistile is 
a smokeless powder invented by Mr. Nobel, and is 
essentially a blasting gelatine with a very high proportion 
of nitro-cotton. Stonite is a new variety of stone car- 
bovite, containing less nitro-glycerine and more wood- 
meal to diminish the tendency to exudation. JIonite, or 
Cotton Powder No. 3, is a gun-cotton compound. 
Smokeless Powder is also a gun-cotton preparation for 
use in rifles. Flameless Securite is a mixture of nitrate of 
potassium, or ammonium, with metadinitro-benzole. 
There are also Ammonite, a new name for the miners’ 
safety explosive, picric acid, and electric fuses and de- 
tonators. The number of factories for the manufacture 
of explosives increased by ten last year, bringing the 
total up to 122. The number of applications for new 
factory licenses received during the year was 15. The in- 
spectors remark that the year was one of unusual activity. 
They report further, that, notwithstanding these new 
additions and extensions, the number of accidents shows 
no tendency to increase. On the contrary, so efficient 
are the rules and regulations imposed, and so careful are 
the manufacturers to comply with them, tbat accidents 
grow fewer year by year. The arrangements now adopted 
in every factory contrast very favorably with those exist- 
ing previous to the Act of 1875. 

Among the matters of special interest to the users of 
blasting explosives, are two which will at once arrest at- 
tention in reading the inspectors’ report. The first is the 
statement that dynamite—that is, the ordinary kieselgubr 
dynamite—is being constantly and steadily driven out of 
use by blasting gelatine. In a few years it will have 
ceased toexist. The other is a matter of the highest im- 
portance, as it affects the safety of the miners. With a 
view to ascertain the relative sensitiveness of blasting 
gelatine in the frozen and the unfrozen state, the War 
Office Committee of Chemists on Explosives carried out 
an exhaustive series of experiments. The results showed 
that in the frozen state gelatine is very sensitive to blows. 
A §8 pound weight dropped from a height of 1 foot was 
sufficient to explode the substance, whichin the unfrozen 
state required a fall of 12 feet to cause explosion. This 
is 4 matter of great practical importance, and it points to 
the origin of many accidents in ramming .a charge of 
blasting gelatine. The difference was much less with gel- 
atine dynamite ; unfrozen explosion occurred with a drop 
of from 7 feet to 8 feet, and frozen with a drop of from 6 
feet to 7 feet. These figures, show, moreover, that blast- 
ing gelatine in the unfrozen state is much less sensitive to 
blows and friction than gelatine dynamite in the same 
state. It is only when frozen that the former appears to 
a disadvantage. The section of the inspectors’ report 
which treats of these experiments is worthy of careful 
consideration by all who have the handling of explosives. 


PEDESTAL DESIGNS FOR THE ROBERT E. LEE 
STATUE. 


REFERRING to the competition for pedestal designs for 
the Robert E. Lee statue, noted in our last issue, Mr. D. 
Adler, chairman of the committee having the matter in 
charge, writes that the covupetition may be participated in 
by any draughtsman under 30 years of age, and who is 
not a practicing architect. Enough funds are at the dis- 
posal of the committee to enable them to award several 
bronze medals, in addition to the gold and silver medals 
already provided for. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at thetime. Anonymous letters 
will not be noticed. 


STREET INTERSECTIONS IN DULUTH. 


OFFICE OF CITY ENGINEER, 
DULUTH, MINN., August 13, 1890. 
To the-Editor of THe ENGINSERING AND BUILDING RgcorRD: 


Sir: Noticing your recent articles on grades at street 
intersections I inclose a blue print of our standard form 
for sidewalk and roadway intersection grades. These blue 
prints are furnished the overseer for the formation of each 
intersection after the curbs are set, the blank spaces 
being filled in with the appropriate figures for that par- 
ticular intersection. My practice in establishing the 
grades for intersecting curbsis as follows: When grades 
exceed 8 per cent. the center grade of the street across in- 
tersecting streets is broken at a point opposite the block 
lines, and from this point to a point opposite the curb 
lines it is made 8 per cent. where it is again broken so as 
to be 3 per cent. across the roadway intersection. When 
less than 8 per cent., and more than 3 per cent., no 
break is made opposite the block lines, it being made 
only at a point opposite the curb lines, When 3 per 
cent. or less the grade is carried unbroken across the 
entire intersection. The above rule applies also to the 
intersecting street on the same intersection. The four 
curb intersections B B B B (Fig. 2), are in one and the 
same plane, established by the center grades of the inter- 
secting streets. The street sections at M M and R RK are 


made with opposite curbs level, and the curb grades R B 
and M B are laid to a straight line except when modified 
by a maximum grade of 8 per cent. at A B. 
WILLIAM B, FULLER, 
City Engineer. 
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[The blue prints referred to by our correspondent are 
reproduced in Figs. r and 2. On these blue prints are 


the following notes: 
NOTES ON FIG. I. 


1. When the difference of elevation between A and B 
on the line A C B is more than ¥X inch to 1 foot, 
the top of the sidewalk at C must be at a point whose ele- 
vation shall be a proportional one between those of A and 
B on the line A C B. 

2. When the difference of elevation between A and B 
on the line A C B is less than ¥{ inch to 1 foot, the top of 
the sidewalk at C must be at a point whose elevation will 
give a rising slope from A to C of ¥& inch to one foot. 

3. Break the grade at H and E from the regular sec- 
tion of the street and avenue and build the sidewalk on a 
straight (not curved) grade to C. 

4. Sub-grade for all points on sidewalk is 8 inches 
lower than top of sidewalk. 

NOTES ON FIG 2. 
Teue Grade Notes, 

1. Finished surfaces at C, D and O shall all touch a 
straight line drawn between the tops of the nearest 
curbs. 

2. Finished surface of roadway at AC A and BD B 
shall crown on the arc of a circle from C and D toa point 
.... inches below top of curb at A, and .... inches be- 
low top of curb at B, respectively. 

3. Finished surface of crosswalks II E shall be on a 
straight line from curb to curb, and .... feet in width; 
then to slope gradually on each side toa line .... feet 
distant, where it shall conform to the sections A C A and 
B D B, respectively. 

4. From the regular section of the street at M M curbs 
and roadway shall be built to a straight grade to section 
at AC A. 


OULU TH 


5. From the regular section of the avenue at R R, 
curbs and roadway shall be built to a Straight grade to 
section at AC A. 


Sub-Grade Notes. 


1. Sub-grade at C shall be ... inches below finished 
surface at C. 

2. Sub-grade at O shall be.. 
grade at O. 

3. Sub-grade section at A C A and B D B shall slope 
from C and D toa point .... inches below top of curb at 
A. and .... inches below top of curb at B, respectively. 

4. For the width and length of the crosswalks the sub- 
grade shall be .... inches below true grade of same, then 
to slope gradually on each side to a line .... feet distant, 
where it shall conform to the sections of sub-grade at 
A C A and B D B, respectively. 

5. Abutments shall be put in at ends of crosswalks 
E and H, where necessary to allow water to pass, or as 
directed by the engineer, so as to allow .... inches in 
clear width for gutter, whose surface shall be .... inches 
below top of curb.] 


.. inches below finished 


THE Commissioners for the London Exhibition of 1851 
have come to the conclusion that in order to utilize the 
balance of money in hand it would be advisable to iasti- 
tute a series of £150 a year scholarships for science 
students, tenable for two years, with a possible extension 
of one year at the pleasure of the Commissioners. 


THIRTY-TWO years ago the fist signals were sent 
through the Atlantic cable from shore to shore, 
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INFLUENCE OF SEA WATER ON PORTLAND 
CEMENT. . 


CONCERNING the influence of sea water on Portland 
cement, M. E. Candlot, according to the London Engi- 
neer, says: ‘‘The nature and quantity of the water used 
are of influence on the setting of cement. Sea water, by 
forming calcium chloride and sulphate by double decom- 
position of the magnesium salts it contains with the lime 
compounds present in the cement, retards the setting. 
Neat cement gauged with sea water is at first stronger 
than when fresh water is used, but retrogrades after some 
months. Cement, when made up into mortar by admix- 
ture with sand, shows no such tendency; the use of sea 
water may delay its reaching tts full strength, but this is 
attained after the lapse of a year. This fact applies par- 
ticularly to finely ground samples.” 


THE FRANKFORT ELECTRICAL EXHI- 
BITION. 


Tue General Electrical Company of Berlin and the 
Oerlikon Engineering Work intend applying as motive 
power for their exhibits at the Frankfort Electrical Ex- 
hibition, next year, a water power of 300 electrical horse- 
power, transmitted from Laufen, on the Neckar, to 
Frankfort, a distance of about 109 miles, through a cop- 
per wire 5 millimeters in diameter. The object is to 
prove, experimentally, the practical possibility of suppiy- 
ing a large area, or even a whole province, with power 
and light from a single central station. 


ARRANGEMENTS have been made in India, by the 
Forest Department of the Mysore State, for maintaining 
fuel plantations on a large scale for railroad supply. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to aconsulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper asa 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
eceorace piece of paper, su that it may be promptly sent to 
the tor. 


BULLDING INSPECTION. 


W. D. CLark, of Springfield, Mass., writes: ‘‘ I must 
trespass upon your indulgence by expressing my pleasure in 
reading the discussions upon the subject of building con. 
struction and building inspection, and hope the discussions 
will continue. Brooklyn truthfully wrote that ‘the 
subject of building inspection is a very serious one.’ 

‘*T am glad to know that within the past six or eight 
years there has been marked advancement in skill and 
scientific ability among architects of our country. Still 
there is rocm for improvement, and such letters as those 
written by Civil Engineer and Brooklyn will arouse public 
sentiment that will bring about a very much needed re- 
form in the construction of private as well as public 
works. 

‘What is needed most is that public sentiment be en- 
listed in sustaining honest, reliable engineers, architects 
‘and superintendents, in the discharge of their duties. 
Dishonest contractors will not submit to having an honest, 
competent superintendent about their works, and will re- 
sort to every strategy possible to embarrass, annoy and 
drive them from their job, and I reiterate my hope that in 
the near future, integrity, skill and faithfulness will be 
recognized more than it has been within the past thirty 
years.” 


PURIFICATION OF WATER. 


ALFRED SPEER, Passaic, N. J., writes: ‘‘ Will you be 
kind enough to tell me of any work treating upon the 
cleansing of water used by factories, so that it may re- 
enter the stream clear ?”’ 

[The subject has been treated at some length in the col- 
umns of THE ENGINEERING AND BUILDING RECORD, and 
has also been investigated by the Massachusetts State 
Board of Health. Nichols on ‘* Purity of Water Sup- 
plies ’’ will be found to give some valuable information on 
the subject, ] 


HOW MANY LEAKS ARE ALLOWED IN 
AMERICAN WATER MAINS. 

WILLIAM PERRY, JR, hydraulic engineer, Montreal, 
Can., writes: ‘* Your valuable journal of August 23 15 at 
hand. Iam pleased to see the matter of leaks in water 
pipes receive the attention of such competent engineers 
and superintendents as Edwin Darling, of the Pawtucket 
W. W., R. 1.; W. L. Cameron, of Memphis, Tenn.; G. 
Hi. Benzenberg, City Engineer of Milwaukee, Wis., and 
L. H. Gardner, of the New Orleans, La., Water-Works. 
Mr. Gardner says: ‘I doubt if your correspondent is 
serious in his question.’ I inclose you the complete letter, 
and if you would kindly insert the part referred to, you 
would be in a position to vouch for its genuineness.”’ 

[The letter referred to by Mr. Perry is in the shape of 
a clipping from the Montreal Gazette, to which it was 
sent as a reply to an earlier letter by Emile Vanier, Chief 
Engineer Lachine Water-Works, the latter being the 
works under consideration. The portion of the letter to 
which particular attention is directed, reads as follows : 

‘* Now, as far as the joints are concerned, I[ will state 
that there were, on an average, four leaks per mile, all in 
the contractor’s work. However, this is not at all exces- 
sive, for American water-works contractors always figure 
on seven per mile ; this, I think, tends to prove that 
‘ Lachine’ absolutely knows nothing at all about the joints 
when he states that they were a ‘disgraceful piece of 


work,’ ’’} 


AN electric street railroad, about one mile long, was 
recently inaugurated at Bremen, Germany. ‘The line is 
the first to be carried out in Europe on the Thomson- 
Houston system. 


Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer's true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


THE RELATION OF HOT-WATER- BOILER 
HEATING AND RADIATOR SURFACE. 


J. L. Brooks, of Dayton, O., writes: *‘ I cannot find 
in Baldwin’s book on '‘ Hot-Water Heating and Fitting,’ 
any data for the amount of heating surface required in a 
boiler. In some instances the author gives 1 to 49, in 
another i to 7, etc. WiJl you please give me what you 
consider about the proper and correct amount for ordinary 
conditions. Please state whether you consider the loco- 
motive style of boiler a good one for hot-water heating if 


prepared as Baldwin recommends the horizontal boiler 


to be.” 


[There can be no fixed rule for determining the pro- 
portion of boiler to radiator surface for a hot-water 
apparatus. What you can determine is the amount of 
grate surface necessary to doa certain duty. ‘hen you 
can proportion your boiler to your grate. Let us assume 
that we have 1,000 square feet of hot-water radiators, and 
that the average duty per square foot in warming air is 
220 heat units per hour, and that the total duty will 
be 220,000 heat units. This is the equivalent of 210 
pounds of water evaporated to steam, and for this you 
must burn from 21 to 28 pounds of coal per hour. 

In a heating boiler from 4 to 6 pounds of coal per hour 
per square foot of grate is reasonable; therefore you 
must have a grate of from § to 6 square feet for your 
boiler when you have a fair draught, and a larger 
one with poor draught. If you use a small tube locomo- 
tive botler you require between 25 and 30 square feet sur- 
face for each square foot grate, and with large tubes from 
20 to 25 of boiler to one of grate, so that your boiler sur- 
face for 1,000 square feet of radiation will be about from 
100 to 150 for locomotive boiler and the same for horizon- 
tal tubular. With some very plain boilers, cylindrical or 
upright, nearly all fire box, from 1 to 10, and even less, is 
often ample, and with pipe boilers you may require as 
much as I to 40. 

Your experiences and discretion must serve you 
between those points. Ordinarily 1 of boiler to ro of 
radiator will do with horizontal tubular locomotive boilers. ] 


PLUMBING IN A KANSAS CITY RESIDENCE. 


Tuomas HENDERSON, Dallas, Tex., writes: ‘‘In 
your issue of August 23, page 187, ‘T. H.S.’ gives a 
sketch of a Kansas City job of plumbing, and asks for 
opinions as to its merits. I beg to offer the following : 

‘* First.—In the first place, a system that requires an 
artificial means to promote circulation of air in vent pipe 
is defective. 

** Second.—The steam coil to work in this case ought to 
be above tee. 

‘* Third.—Vhe local vent from grease trap will fill up 
at bottom by condensation. 

** Fourth.—All local vents ought to enter flue above 
fixtures. 

‘*Fifth.— The soil pipe C ought to be extended 
through the roof separately. 

** Sixth. —The waste from basin on third floor ought 
to be connected to waste between bath-tub trap and soil 
pipe. 

** Seventh,—The horizontal vents ought to have a fall 
towards the fixtures. 

** Lighth.— Vhe whole system of soil and vent pipes is 
very badly arranged.” 


J. W. Hucues, Montreal, Can., writes: ‘‘ The illus- 
tration of plumbing in a Kansas city residence, sent you 
by ‘T. H. S.,’ and published in your issue of August 23, 
is interesting as being different from prevailing practice, 
but in looking it over the ‘why’ test comes to mind. I 
would like information from your correspondent on the 
following points: Why is asteam coil necessary? Why 
is it a good thing in a dwelling? Do they have steam all 
the year round, or only in winter? If only in winter, 
what heats the ventilating stack in summer, the only time 
when steam or artificial heat would be required in such a 
stack? Why are the back air vents run from the upper 
floors down to the basement ? What advantage is gained 
from so doing to offset the additional cost, also the addi- 


tional friction entailed in such long runs, and increased 
number of ells? Why are the back air vents run up several 
feet before they turn down, and not started down at once 
on leaving the trap? Why is soil pipe C M D run across, 
under floors to soil-pipe B, instead of being carried direct 
through roof, which, if the drawing is correct, would have 
been the cheapest, easiest, most direct and best working 
plan? Why are the back air vents V carried back and 
forth and apparently mixed up and made as complicated 
as possible? ~Why would it not have been better to runa 
separate line of back air vents down alongside each stack 
of soil-pipe, branching the adjacent fixtures into it, if it 
was really necessary to run it down at all? Why, il the 
fresh-air inlet is necessary, is the pipe C run from it and 
connected to E? Will this pipe C not seriously affect the 
efficieacy of the fresh air inlet? Why would it not have 
been better in every way to have omitted the vent stack 
A, run the lines of soil pipe, suitably enlarged, direct 
through roof, and connected the back air vents into it 
above the highest fixtures ? 

‘* The plan as shown doubtless possesses merit in the 
eyes of the man who designed it, and he has, doubtless, 
good and sufficient reasons for adopting it, and my desire 
in writing is to have the benefits, if my worthy confrére 
will explain the advantages of his system.” 


J. Tucker, of Boston, writes: ‘‘ Assuming that the 
drawing which is shown on page 187, in your issue of Au- 
gust 23, correctly shows the way the vent and soil pipes run 
in the Kansas City residence, and noticing the comments 
of your correspondent, T. H. S., I would like to ask him 
what the object was in deviating from the standard prac- 
tice of carrying the vent pipes directly up, either through 
the roof, or into the main soil pipe stack above the highest 
fixture. As shown, it seems to me that a needless ex- 
pense has been incurred in running the vent pipes down, 
and the bends in those pipes will restrict the movement of 


air. In the summer months it is not likely that there will 
be steam iu the coil on the pipe A. This is certainly in- 
ferior to the regular method of carrying vent pipes as has 
been so often advocated in your columns.” 


BOOK NOTICES. 


Poor’s HAND Book or InvgestTmMENT Securitirs. A supplement 
to ‘* Poor’s Manual of Railroads.” H. V. and H. W. Poor, 
publishers Price, paper cover, $1 50; cloth, $2.50. 


In the editions for 1886, 1887, and 1888 of ‘‘ Poor's 
Railroad Manual ” were given tables showing the range 
of stock and bond values at the leading exchanges in the 
country for a series of years. In the 1889 edition of the 
manual this information was omitted, in consequence of 
the great increase in the size of the volume. It has, 
bowever, now been issued separately, forming a valuable 
reterence book for bankers, brokers, investors, and al 
others who may be interested in railroad and other invest- 
ment securities. It contains a table showing the range of 
values at the leading stock exchanges of the country 
during the 124% years from January 1, 1878, to June 30, 
1890 ; a statement of all dividends paid by the railroad 
companies of the United States during the past eight 
year ; a list of bond coupons, payable each month in the 
year, wich the places where they are payable; a state- 
ment of the stocks and bonds listed on the New York 
Stock Exchange during the past 114% years, January 1, 
1879, to June 30, 1890; a statement showing for the 
leading railroad companies (a) close of fiscal year; (4) 
time of holding annual meeting ; (c) closing and opening 
of books ; (¢) place of holding anaual meeting, etc., etc.; 
a statement showing, by cities, the location of all railroad 
general and transfer offices. 


MANUAL OF AMB&RICAN WATRR-WoORKS, 1889-90. Published by the 
Engineering News Publishing Company, New York. 


The general character of the ‘‘Manual of American 
Water-Works” has become so well known that it is not 
necessary to enter into it in detail. Briefly stated, it gives 
the history, list of officers, particulars of construction, 
source and manner of water supply, pumping machinery, 
etc., of the different water-works in the United States and 
Canada, and thus forms, as can readily be understood, a 
most valuable reference volume for all interested in the 
subject. As might have been expected, the work has 
grown Since its previous edition, the descriptions of works 
and the data generally having been added to considerably. 
In several cases illustrations are given of dams and reser- 
voirs, constituting features of special interest. The con- 
cluding pages of this volume are given up to family and 
meter water rates in various cities. 
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CRITICISM ON PROPOSED PLUMBING IN A 
GOVERNMENT BUILDING INVITED. 


FIGURES I to 7, inclusive, show the plumbing in a Gov- 
ernment building, and are prepared from drawings sent 
by Assistant Quartermaster Captain J. W. Jacobs, 
U.S. A., with a request for technical criticism of the 
system. 7 

Figures 1 and 2 are first and second floor plans, re- 
spectively. Figures 3, 4, 5, 6 and 7 are sections at A A, 
CC, DD, E E, and B B, respectively. 
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Figures 7’, 8 and g show the modifications herein sug- 
gested. The plans indicate a dwelling house, but nothing 
is stated as to its surroundings; presumably it is a de- 
tached building at some military post. With the evidence 
before us, the following criticisms suggest themselves. 

An unnecessary amount of piping seems to be pro- 
vided for. ‘The offset, at roof, of the main soil-pipe is 
not desirable; if it is made to avoid windows in neighbor. 
ing building it is not far enough away, if neighboring 
windows overlook it the pipe should be carried up the 
neighboring wall above the main roof. If no windows 
overlook the pipe, it will shorten the main line in the cel- 
lar to carry the main soil pipe up along the opposite par- 
tition, as shown in Fig. 7’. This allows a clean-out in the 
cellar, at the end of the main drain, which can be readily 
worked with clearing rods or wire. 

Instead of hanging the main drain from the cellar 
rafters build 8x8 inch brick piers under each ver-ical 
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column, and spike the pipe to the side wall with pipe | 


hooks at frequent intervals. 

If practicable place the main house trap.inside the house 
and extend the fresh air inlet well away from the house 
and turn it up 18 inches above ground with \ lead and 
brass grating. 

The present arrangement is good if the line to the trap 
is not too long and foul, in which case it will be vented 
through the house. If retained, as shown in Fig. 3, the 
vault cover should be freely ventilated, and protected 
from snow, and the cover should be shifted so that dirt 
may not fall through the grating into the open end of the 
fresh air inlet pipe. ‘he choice of arrangement would 
depend on local conditions. 

Do away with the 2-inch back vent riser from the 
kitchen sink, and carry the sink back vent across under 
the stairs and connect with the back vent to the laundry 
sink. [n the same way do away with the 2-inch vent 
riser from the hopper closet and connect with laundry to 
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column, as shown in Fig. 7’ and 8. This reduces the 
amount of piping and is equally efficient. 

The hopper water closet on first floor has no flush tank 
shown. It shculd be provided with one placed on the 
laundry wall to protect it from frost, as shown in Figs. 
7’ and 8. 

Instead of the plunger closet on second floor bath room 
use a washout, short hopper or syphon closet, 

Increase all vertical columns one inch in diameter at 
the roof, and protect open ends with wire globe cages. 

Use only tested, extra heavy pipe with deeply-leaded 
joints, and after all work is finished except setting up of 
fixtures, test the complete system of drain and vent pipes 
with water or air pressure from beyond the house trap to 
the level of the open ends of the pipe above the roof. 
Have this done after lead traps and lead closet connec- 
tions arein. After the fixtures are set and the work com- 
pleted test with peppermint or smoke machine. 


SEPTEMBER 6 


Use only brass ferrule screw-cover cleanouts, 

Use only heavy lead pipe, and in short lengths. Carry 
the iron pipe-work as close to the fixtures as possible. 

Fig. 7° is a section through the house, as modified; 
Fig. 8 is a section at Y Y, and Fig. g is a section at X X, 
Fig. 7’. Fig. 10 shows a more desirable alternative ar- 
rangement for the laundry and kitchen, the main vent pipe 
A being here carried across on to the laundry wail. 

Apy further comments by our readers we shall be glad 
to publish. 


HEATING AND VENTILATING SCHOOL- 
HOUSES. 
‘Contiaued from page 204.) 

ProF. S. H. WoODRRIDGE’S paper was devoted to the 
application of furnaces to the heating of small school- 
houses. 

‘The thing which is desirable to accomplish in the heat- 
ing of a school-house is to secure an effective circulatioa 
of a large volume of air at a comparatively low tempera- 
ture. ‘lhe two important requirements in a furnace for 
heating a school-house are, first, that the furnace shall 
have a Jarge heating surface, and, second, that such sur- 
face, heated to only a comparatively low temperature, 
shall evenly warm large volumes of air moving over it. It 
is necessary to have as _ ecial type of furnace in order to 
do this work, The ordinary furnaces are quite inadequate 
to such work. 
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We have as a usual thing, for instance, a cylindrical 
furnace standing within a case through which the air 
passes, ultimately finding vent through conductors to dif- 
ferent parts of the building. We have here a compara- 
tively small space, according to the distance between the 
furnace shell and the outside casing: we have a consider- 
able vertical extension of furnace, that is, the air passing 
in at the bottom becomes more or less heated by contact 
with the lower part of the furnace, and in passing upward 
over that surface it grows hotter and hotter as it ascends 
to the top, until, when it reaches this point, it has a tem- 
perature of from 200 to 250, or even as high as 300 de- 
grees. In this case the general extension of the furnace 
surface is vertical, the air being heated as, in relatively 
small quantities, it moves upward continuously against 
that surface. Furthermore, the heating surface, as com- 
pared with the grate area in a furnace well proportioned 
for ventilating work, is large. In the ordinary furnaces 
this is not found to be the case. The heating surface 
may be itself 20 times the area of the grate, but Professor 
Woodbridge thinks it is exceptional when we get as high 
as 30 or 40 times the area of the grate. What is wanted, 
then, in order to perform the work of heating and venti- 
lating is a large heating surface in comparison with the 
area of the grate. 

In the case of steam heating, radiators may have from 
150 to 300 times the area of the fire grate, but in the ordi- 
nary furnace 40 times the area of the grate in heating 
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surface is exceptionally high. What is wanted is a furnace 
with a large surface and relatively great horizontal exten- 
sion instead of a small surface with vertical extension. If 
we could take, for instance, that cylindrical furnace, 3 
feet in diameter and 6 feet high, and turn it over on its 
side, we should have a large area about the furnace 
through which the air could move, as compared with that 
of the annular ring in an ordinary furnace of vertical ex- 
tension. Taking the other section of it for a horizontal 
extension of the same furnace. we should have a space for 
air movement of the same width as before, but of a length 
equal to the horizontal perimeter. 

A large horizontal extension, rather than a vertical ex- 
tension, is required for two reasons. In the first place, in 
order to get a greater area through which the air may 
mové, and, in the second place, in order that the air may 
not be heated to too high a degree, as is the case with the 
furnace of vertical extension. When the air has reached 
the top of this furnace with longitudinal extension its 
temperature may be 150 degrees as against that of 300 
degrees in a furnace of vertical extension. 


and the call comes for some furnace which is independent 
of any such system. 

Professor Woodbridge then called attention to a fur- 
nace which is as old, in point of invention and manufac- 
ture, as any of those just mentioned. It is known as the 
‘*Gold Hygeian Heater.” The general form is similar 
to that of a locomotive boiler. The body of the furnace 
(see Fig. 5) is in box form with arch top, and contains a 
fairly shallow fire-box and large combustion chamber. 
The cylindrical part of this furnace may be extended 
almost indefinitely by means of rings attached to the body 
of the furnace, and to each other by bolts. We have in 
this furnace a horizontal, rather than a vertical extension 
of surface. Beyond this, we have upon the body of the 
furnace itself and upon the extension rings, rigidly at- 
tached to them as one piece with them, cast-iron flanges, 
and attached to these flanges are spurs or pins, which 
greatly extend the surface of the heater. The heating 
surface is, therefore, so large in proportion to that of the 
grate that it cannot have a very high temperature. 

The fire pot is lined with brick, so that that part of the 
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There are other things to be desjred in the working and 
construction of a gond furnace. The combustion should 
be good. The fire pot should not be too deep, The fire 
should be fairly shallow ; there should be an intimacy of 
contact between the hot combustion gases on the inside 
aod the air on the outside. The shell is the medium that 
transfers the heat of the combustion gases to the air on 
the outside ; the air on the outside has to be heated, and 
the gases on the inside have to give up their heat. 

Among the furnaces that best fulfill these several con- 
ditions, Professor Woodbridge places first, the Smead, 
because of the wider familiarity with it. In this furnace 
there is intimacy of contact between the combustion gases 
on the inside and the air on the outside, and a pretty com- 
plete transfer of heat is effected. The fires are shallow— 
the provision for complete combustion is good, and the 
area of the heating surface is large as compared with that 
of the yrate. There are also the Fuller & Warren 
furnace and the Mahony furnace, worthy of mention as 
furnaces of the better type for ventilation work. But 
they are all cennected with some system of ventilation, 
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furnace cannot be highly heated, or it cannot be heated 
to anything like a red heat. 

The external surface is about eight times the internal, 
and the area of the exterior surface is about roo times the 
area of the grate. This ratio may be made much larger 
by extending the cylindrical part of the furnace. The 
rings making up this part are very carefully put together, 
sleeving closely ove into the other; and they are drawn 
and held together tightly by short bolts, so that it is 
practically a very tight furnace, and it is not especially 
liable to breakage by warping. There is one objection, 
and that is in the unequal heating of the shell and the 
flanges, tending to breakage, but that danger has been 
avoided by making the flanges of corrugated form rather 
than of more rigid plane form. 

For completeness of combustion, which is always de- 
sirable, the furnace has a large combustion chimber, and 
the gases in rising from the coal have a chance to mingle 
and to complete the combustion before coming into con- 
tact with the cool surfaces of the furnace. ‘There is, 


furthermore, a very finely perforated plate in front ad- | tert’ ‘re, the cooler will this top be. 


mitting air, which, on striking upon and passing over the 
fire, becomes heated, so that it is quite common to see, 
in the rear and upper part of the furnace, the blue flame 
characteristic of the burning of carbonic oxide gas. 

Professor Woodbridge would not rely upon such a fur- 
nace as this to heat a larger space nor a greater air vol- 
ume than would be required by 100 scholars, though it 
would provide liberally for what would be required by 
that number. As to the matter of applying this furnace 
to the heating of small school houses, Professor Wood- 
bridge submitted several sketches. The general plan of 
the furnace and the proposed methods of encasing it are 
shown in Figs. 6 and 7.__In regard to the furnace itself, 
it will be noticed that the smoke vent is so placed as to 
take the cooler gases from the combustion chamber. The 
furnace is placed in a case, seen to better advantage in 
Fig. 7. The cold air passes into the heating chamber 
through a large aperture 4 feet by 18 inches, at the lower 
part of the rear wall of the casing, passing up by the pin- 
covered flanges and becoming mildly heated as it reaches 
the upper part of the chamber. 

If several rooms are to be heated from one hot-air 
source, provision must be made for giving different or re- 
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quired tcmperaiure to the air distributed from that source. 
Sometimes it is required to heat one room toa certain 
temperature and another room to a different temperature. 
If only one room is to be heated, the fire may be regulated 
so as to produce the temperature required; if several 
rooms are to be heated, the fire must be regulated soas to 
produce the temperature required in the room most diff- 
cult to heat. The furnace temperature must be governed 
by the requirement of the room demanding the highest 
temperature of air supply, and some ready and effective 
means must be employed fur reducing that temperature, 
but not the volume of air supply to other rooms. 

In the lower part of the furnace is, as usual, the cold- 
air box terminal, but in this plan we have another cold- 
air chamber on the top of the furnace as well. Such an 
arrangement has the advantage that the top or any part 
of a furnace in close proximity to wood work is kept cool. 
This method affords an effective means of keeping the up- 
per part of the furnace perfectly cool, so that when the 
furnace has been heated to its hottest the top will feet 
cool to the touch, for, the colder the weather and the hot- 
But, further than 
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that, it provides for cold air to be mixed with the heated 
air for distribution to the different rooms. The heated 
air and the cold air are separated by a diaphragm, and 
their passage into the supply conduits allowed or checked 
by the movement of a valve, which controls the quantities 
of each which may pass and mix beyond it. In the left- 
hand conduit the valve is shown in a position to allow the 
heated air to pass freely and to hold the cold in check. 
The right-hand valve shows a more equal movement, re- 
sulting in lower temperature of supply. 

Flues of such size should be provided that the full quan- 
tity of air shall be supplied with the smallest difference of 
temperature between the air inside of the supply flue and 
the outside air, under which the system is to furnish re- 
quired ventilation. The flues must be of such capacity as 
to supply and remove the required air volume when the 
outside temperature is just too cool to open windows. If 
we attempt to use such flues in cold weather without 
throttling them, the quantity of air moved through the 
furnace will be altogether too great to be heated, and 
greatly in excess of requirement. ‘The most air is needed 
in the warmest weather, and the least air in the coldest 
weather. There should, then, be provided some means 
by which the ventilating flues can be reduced according 
to the increased difference between the inside and outside 
temperatures. 

In Fig. 6 is shown the means for such regulation of 
flue area in the supply system. The sum of the hot and 
the cold-air apertures from the furnace to the conduits to 
which they belong is equal to the area of the conduits. 
The hot-air apertures are in area one-third, and the cold 
air are two-thirds that of the connected conduits. If 
the weather is cold not much cold air is needed, and by 
simply drawing up a damper by means of a wire and 
chain, the effective area is reduced to one-third of the 
total area available and required in mild weather, and 
shown in the right-hand conduit. 

(TO BE CONTINUED.) 


REMOVAL OF MINE GAS BY EXHAUSTION.* 


EXPERIMENTS on the removal of mine gas by exhaus- 
tion were carried out a number of years at the King’s 
Mine at Grenenberg, near Aachen, Germany. 

The removal of the gas was effected by a disused com- 
pressor which, by an alteration of the valves, was made to 
do duty as an exhauster. From the compressor a main 
pipe of 33{ inches diameter was carried down the pit and 
for a distance of about 1,300 yards, when secondary pipes 
of 2 inches were placed for about 300 yards in the main 
levels. Finally smaller pipes, of 1-inch bore and termi- 
pated by plate suction-roses, were extended into the front 
of the headings, and kept to the top of the level by clamps 
attached to the timbering. The roses were at first made 
of tin-plate perforated with fine holes on both sides, but 
these were found to admit too much air on the under side, 
especially in a weak gas current, so that ultimately the 
under side was closed and the perforations on the top sur- 
tace were correspondingly enlarged. In places where the 
dip of the seam was comparatively low, the roses were 
made of a long rectangular form and covered with wire 
gauze like that used in safety lamps. Vacuum gauges 
were inserted at different points in the tubes to measure 
the effective rate of exhaustion. For a short time a Kér- 
ting steam-jet exhauster was tried, but it did not prove 
equal to the work. The flow of the exhausted gases was 
regulated by a double-bell gasholder, so arranged that 
while one bell was being filled the other was delivering. 
This, however, did not work satisfactorily and was aban- 
doned, the gases being forced directly by the pump into 
the delivery pipe. Several small gasometers were used 
for collecting gas for experimental purposes and testing, 
the latter being done every twelve hours. 

‘The experiments as a whole proved a decided failure, 
on account of the fluctuation in the composition of the 
gas, which sometimes contained as much as Io per cent. 
of firedamp and sometimes none, the variations taking 
place without any apparent cause. 

‘he continued attention required in extending and 
varying the position and area of the suction passages was 
also very considerable, and such as to cause considerable 
hindrance in the levels when the driving was actively car- 
ried on. 

The gas was applied to the firing of two boilers, a row 
of jets being introduced below the firebars from a tube 
which was connected with the main by a safely U tube 
sealed with water, and at all the joints of the pipes wire 
gauze diaphragms similar to those used in safety-lamps 
were inserted. 

The boilers were experimented on for some time, but 
neither a more active evaporation nor any saving in fuel 
was obtained. ‘lhe gas was also tried with the magnesia 
comb burner of Fahnjehelm, but only the lower third of 
the bars could be brought to the proper degree of incan- 
descence. ‘Che third suggested application of the gas— 
namely, for driving gas-engines, was not tried. 


a 

© Zeitschrift fir des Berg-Hiutten und Salinemoesen, abstracted 
in the Excerpt Minates of the Proceedings of the British Institution 
of Civil Engineers. 


A DYNAMO FOR THE PREVENTION OF 
BOILER INCRUSTATION AND 
CORROSION. 


IN discussing a paper on ‘‘ Water-Tube Steam Boil- 
ers,’’ recently read before the British Institution of Civil 
Engineers, E. R. Dolby referred to the use of primary 
batteries to pass electric currents through boilers to get 
rid of incrustation, and described an arrangement sup- 
posed to have some advantages over that. The disadvan- 
tages in the use of galvanic batteries were stated to be 
that it was difficult with them to keep up a continuous 
electric current for any length of time; that the zinc rap- 
idly wore out, and that, especially in hot climates, the 
solution required continual attention. 

The system described by Mr. Dolby, is shown diagram- 
matically in the annexed illustration, which represents a 
marine boiler fitted up. The apparatus itself is shown 
by heavy lines. The propeller shaft is marked P. A 
small dynamo M is driven by this shaft through a belt. 
Two brushes are shown. From the upper brush is led a 
wire W toa point A in the outside shell, through which 
it is carried, being insulated from the shell itself. The 
wire then enters the boiler and is fastened to two rods 
B B above the water line. These rods are fastened below 
at about the center of the height of the tubes to two 
plates C C, which are held in position by cramp and bolts 
D D. The cramps are fixed to the tubes and are screwed 
up so as to wedge the plates in position, but they are 
insulated from the plates themselves. The small dynomo 
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is an alternating machine, and the current, supposing the 
upper brush to be at first positive, will pass by the wire 
outside, enter the boiler, and from the two electrodes 
C C will pass through the water to the shell, from the 
shell by the short wire to earth, and back again to the 
other brush. When the next alternation cumes, the cur- 
rent will pass by earth to the shell, and from the shell 
through the water to the plates. The effect of the alter- 
nation was believed to be that as the current passed 
through the water it would electralize a small part; the 
hydrogen, acting as a metal, would follow the course of 
the current, and would be deposited on the shell and flue 
tubes. With the change of current, oxygen would be 
produced on the same surfaces. The two would com 
bine and form a thin film of chemically pure water which 
would prevent deposit upon the surfaces. The throbbing 
caused by the current alternations would also loosen any 
side already adhering. The apparatus is covered by 
several English patents. The insulator through the shell 
is woodite, and there are.two washers of asbestos drawn 
together by nuts. The insulators inside might be of 
porcelain, The system is applicable also to land 
boilers. 


AN INCLINED TURN-TABLE DRAWBRIDGE. 


TuE Adams Street drawbridge over the Chicago River 
is 257 feet long, with a central turn-table, and has three 
trusses, 21 feet to centers, giving a double roadway. The 
street grades on either side compelled a difference of level 
between the approaches of over two feet, and in order to 
accommodate this difference and, at the same time, have 
the bridge reversible so that it could follow a passing 
vessel around and thus avoid loss cf time in swinging 
back, City Engineer William R. Northway tipped the 
bridge, turn-table and all, up on an inclination of £ in 120, 
thus accomplishing the desired result in a simple and sat- 
isfactory manner. 


Tue National Library in Paris is the largest in the 
world. It contains 2,500,000 volumes. 
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TUNNELING ON THE COLORADO MIDLAND 
RAILROAD. | 


ACCORDING to the Louisville, Ky., Courter Journal, a 
piece of railroad tunneling of more than common interest 
is about to be undertaken by the Colorado Midland Rail- 
way Company. After leaving Leadville, which is at an 
elevation of 10,025 feet, the road runs around the mount- 
ains at a distance of 12 miles, reaching Busk at a height 
of 10,000 feet. From this point the road zigzags up the 
face of the mountains for a distance of five miles to reach 
a point 500 feet above Busk. ©n this part of the trip 
long lines of snowsheds are erected to protect the track, 
and in these drifted snow lies the year round. The old 
tunnel here pierces the continental divide at an elevation 
of 11,528 feet, which is within 30 feet of the height of the 
Alpine pass, on the Urion Pacific road, the highest in 
Colorado. This tunnel is about 3,000 feet long. It is 
proposed to begin the new tunnel at Busk. Its length 
will be 9,350 feet, and the highest point reached will be 
the 10.948.7 feet. The maximum grade on the old line 
is 3 per cent., and the new is only 1.4 per cent. The 
length of new line required is 3.25 miles, and this replaces 
10.18 miles of old line, effecting a saving of 6 93 miles. 
The section of the tunnel is 15 feet wide and 21% feet 
high. Work was to have been commenced on August 1, 
and it is expected that 20 months will be needed to finish 
the contract. 


HYDRAULIC RAMS. 

ACCORDING to a paper on “ Hydraulic Rams,” read 
some months ago by Jay M. Whitham before the Arkan- 
sas Society ot Engineers, Architects and Surveyors. 
Eytelwein seems to have been the first to investigate the 
mathematical theory of the ram. His experiments led 
him to the following formula in which 

Q — cubic feet of water descending in one second 
through the drive pipe 

q = cubic feet of water discharged in one second through 
the delivery pipe ; 

H = fall in feet of Q; 

h = rise of feet in q. 

The rise, h, is the measure of the friction and static 
head against which q must be delivered. “‘hen— 


Diameter of the drive pipe in feet — //1.63 Q; 
Length of the drive pipe in feet—== H + h-+ =; 
Volume of air chamber — volume of the drive pipe. 
The efficiency of the ram, that is, the ratio of the work 


done to the work expended, is when kh does not exceed 
2o fH, 
qh 
“H (Q-q) 
and when h dces not exceed 12 H, the efficiency is 
to H 
10 H-+h 
The sizes of simple rams are given in the following 
table (when the discharge pipe is more than 1,200 feet 
long, use next larger size pipe): 


h 
m= 1.12—0.2/f —- 


Quantity of water furnished per mio-| [Length of Caliber of Pipes. 


ute by the spring or brook to which 


the ram 1s adapted. Prive tips: D Dis- 
rive. | charge 
gallon to 2 gallonsper minute.. .| 25 to qo ft. 4 in, { Hin. 


1 gallon to 4 xallons per minute... 
2gallonsto 8 gallons per minute. .! 25 togo ft. | 1K in 1 ip. 
3 ga'lonsto 14 gallons per minute...| 2, togolt.|2 im.}1 osm. 
4zallonsto 25 gallons per minute... gjotugott. | 2kKin | 1% tn. 
8 gallonsto 60 gallons per m'nute...| 30 togo ft. | 4 in. [2 in. 
12 gallons to 120 gallons per minute...| 30 to so ft. | 6 19. | 24 w. 
80 gallons to 250 gallons per mwuute...| 30 toso ft. {gq in. | 3% in. 


2gtogoft.|1 tn HK io. 


In order to operate these rams successfully the follow- 
ing rules must be observed—viz.: 

The drive pipe must be trom 25 to 50 feet long, so as 
to have the necessary uniformity in the flow of water 
through it. Where space is not available for such a 
length, a coil may be inserted in the drive-pipe aggregat- 
ing the entiye length. If acoil is used its radius should 
not be less than 2% feet. 

The fall of water, 11, should be 18 inches or more. 
The capacity of the ram increases with the fall. 

Water may be carried through a discharge pipe half a 
mile long, or raised through an elevation of 200 or more 
feet. <A fall of ro feet will raise water through 150 feet, 
yet as the elevation increases the quantity discharged de- 
creases, other factors being constant. If the discharge 
and elevation are all that are required there is no advan- 
tage gained in having the fall, or the quantity flowing 
through the drive pipe greater than is necessary, for then 
the strain on the ram is not uselessly increased. 

A safe rule in estimating for a ram where the discharge 
pipe is from 800 to 1,000 feet long is that Q = from ro to 
14 q, and H = 10 Hi; or, what is the same, Q = from 5 
to7q whenh = 5 H. 
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Our readers will oblige us by notes, clippings, or any 
information wh'ch will put us in the way of obtain- 
ing early and reliable news for our *‘ Contracting 
Intelligence.’’ /s/ormation of importance sent 
to us exclusively, and mot elsewhere published 
will be liberally paid Sor. 


For works for which proposals are requested see also 
the ** Proposal Columns,’ pages i-ii-222. 


WATER. 
For Additional Water Items see Proposal Columns. 
RITZVILLE, WASH.—There is a movement 
among the local officials to investigate the 
water-works question, and just now it seems 
likely that a plant will be established in the 
near future. 


CHAMBERSBURG, PA.—The report of Engi- 
neer John Birkinbine in favor of taking an 
additional supply of water from Gish’s Dam 
has been adopted. The cost of the work is 
estimated at $26,000. 


MARQUETTE, MICH.—The officials of this 
city have decided to expend the sum of $25,- 
OOO in improving the water-works system. 


GAFFNEY C)Ty, S. D.—It is probable that 
the proposed water-works at this place will be 
established at once. Important information 
can be obtained by addressing the Town 
Clerk 


MENASHA, W1s.—Reports say that a sys- 
tem of water-works is proposed for this place. 


WATER VALLEY, Miss.—The city will hold 
an election September 29, on a proposition to 
issue $10,000 of bonds for the construction of 
water-works. 


Los ANGELES, CAl..—The West Riverside 
Land and Water Co., of this place, has filed 
articles of incorporation. The directors are: 
G. A. Fredricker, Shirley C. Ward and others. 
The capital stock is $100,000. 


CoLuMBIA, S. C.—The sum of $30,000 is 
to be expended in building gates at the canal 
and doing other work on the water-works 
plant. Address Mayor F. W. McMaster for 
particulars. 


IRON MounNTAIN, MiCH.—A company with 
$75.000 capital has been organized, to be 
known as the Jron Mountain Water-Works 
Company, for the purpose of constructing and 
operating a system of water-works at this 
place. ‘he company holds a franchise for 30 
years from Irom Mountain, and will receive 
$9,000 annually for 156 hydrants, with $50 
for each extra hydrant required. W. R. 
Coats will superinte:id the work as engineer. 


HOPKINSVILLE, Ky.—It is reported that a 
sy stem of water-works is to be established at 
this place. 


Oconomowoc, Wis.—There is a move- 
ment to establish a water works plant at this 
place at once. J. H. Thompson is interested. 


“TRENTON, TENN.—The people of this place 
have voted the sum of $20,0vo for the pur- 
pose of establishing a complete system of 
water-works. 


Danrury, N. C.—It is reported that this 
place is to have water-works. 


Sr. PAUL, MINN.—TJhe Minnesota Sub- 
way Conduit Company has been incorporated 
at this place. ‘The capital stcck is $10,000, 
and the project is to operate conduits and lay 
pipes conveying water from Lake Superior 
across Minnesota Point and Bay of Superior 
to the State line between Minnesota and 
Wisconsin. 


TIEMPSTEAD, ‘EX.— The people of this 
place have requested the officials to consider 
the water-works question. For particulars 
address C. C. Anisler, as above. 


SOUTH PITTSBURG, TENN.—A water-works 
system is to be established at this place by the 
South Pittsburg City Water Company. The 
capital stock is $50,000, and Mr. Hyde is the 
Secretary. 


PORTLAND, ME.—Improvements are to be 
made to the local water-works plant. 


KEITHSBURG, ILL.—[t is likely that opera- 
tions will commence at once on the water- 
works system projected for this place. 


CRESTON, IOWA.—The water-works at this 
place will be completed by a newly organized 
company. with a capital stock of $30,000. 


BROOKVILLE, IND.—The taxpayers of this 
place are united for water- works, and the ofh- 
cials will consider the question at an early 
day. 

MILBURN, N, J.—It is probable that a con- 
tract will be made with the Commonwealth 
Water Company, of Summit, N. J., for a 
water supply for this place. Several miles of 
pipe will be wanted in the event of the closing 
of the contract. 


PueBLO, CoLt.—The Pueblo Water Com- 
pany has been incorporated by H. J. Fitch 
and others. The objects include the lay- 
ing of pipes in Bessemer and Pueblo. Capi- 
tal stock, $360,000. 


PERU, ILL.—The committee to which was 
referred the proposition of the Peru Electric 
Light Company to put in water-works has 
recommended that a franchise be granted. 


BLOOMINGTON, IND.—This place has voted 
for water-works. Information can be had by 
addressing Jessie Starr, as above. 


BROOKFIELP, MoO.—A committee which 
has been investigating the matter has reported 
in favor of establishing a system of water- 
works. 


PALO, MicH.—Rumors say that a system 
of water-works is to be established at this 
place. 


FRANKLIN, IND.—This place is to have a 
system of water-works established by the 
Franklin Water, Light and Power Company. 
The proposed expenditure is $100,000. 


SPOKANE FALLs, WasH.—Oskar Jluber, 
City Engineer, writes: ‘‘In regard to the 
contemplated reconstruction of water-works I 
can inform you that I am preparing plans for 
asystem. I will furnish you a copy as soon 
as they are completed.” 


GAINESVILLE, GA.—The following bids for 
the construction of a complete system of 
water. works were received by E. P. Chambers, 
Water Commissioner's Clerk, August 26: J. 
R. Davis, Atlanta, Ga., $34,500; Faulkner, 
Killour & Moore, $34,430; J. G. Longstreet, 
Gainesville, Ga., $38,440; A. D. Candler, 
Washington, D. C., $39,000. ‘The Water 
Commission rejected all bids. It will build 
itself, and is now ready for other bids. 


GUTHRIE, OKLA.—Village Clerk George 
M. De Groff writes: ‘* No change is antici- 
pated at the water-works at present. Can 
give you more information in relation thereto 
some time in the near future, perhaps 30 or 
60 days.” 


DELHI, N. Y.—Regarding the_report that 
the water-works at this place were to be 
improved, ‘own Clerk R. P. McIntosh writes: 
‘‘No important additions or improvements 
are to be made in the Delhi works this season 
that I am able to ascertain.” 


LEONARDSVILLE, N. Y.—A new reservoi- 
and additional water mains are among the 
proposed improvements to the local water- 
works system. H. D. Babcock can furnish 
particulars. 

e 


Hoosick .FALLs, N. Y¥Y.—The matter of 
procuring a water supply has been referred to 
a special committee, of which Charles Q. Eld- 
redge is chairman. 


SAN Jose, CaL.— The Glen Weber Water 
Company has filed articles of incorporation, 
with a capital stock of $2,000,000. Its pur- 
poses are to furnish water for drinking and for 
mechanical power to the cities of San Fran- 
cisco, Oakland and San Jose. 


ROCKVILLE CENTER, L. I.—The people of 
this place are moving towards the establis h- 
ment of water-works. Daniel Van Allen, 
representing the Hempstead Township Water- 
Works, has been canvassing the village with 
a petition with this end in view, and has se- ! 
cured the signatures of nearly every real es- 
tate owner. 


LENOIR, TENN.—A system of water-works 
is to be established at this place. 


Eustis, FLA.—According to the plans sub- 
mitted, the projected water-works for this 
place will cost $20,000. Steps are now being 
taken to proceed with the construction of a 
yore Address Colonel Hazzard for partic- 
ulars. 


_ ESTHERVILLE, lowa.—There is a probabil- 
ity that a system of water-works will soon be 
established at this place. 


SOUTH BEND, IND.—Reports say that im- 
provements are soon to be made to the local 
water-works. 


MADISON, N. J.—The following bids for 
furnishing materials and labor required to 
build a system of water-works were received 
by Borough Clerk F, E. Day, August 29: 
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WILTON, lowA.— ‘The sum of $14,000 has 
been appropriated by the taxpayers of this 
place for the purpose of establishing a system 
of water-works. 


LOUISVILLE, Ky.—Reports say a move- 
ment is being discussed t> place new pumps 
at the water-works station. Address the 
Mayor for particulars. 


PALMYRA, Mo.—The Palmyra Light and 
Water Co. has been incorporated to establish 
a system of water-works at this place. The 
capital stock is $50,000. 


HIAMILTON, ONT.— The question of intro- 
ducing water meters is being considered by 
the city officials. Adlerman Dixon. of the 
eee Committee, can furnish particu- 
ars. 


ALTOONA, Pa. — There is some talk of 
establishing an additional reservoir at this 
place. 


SAN Lucas, CAL.—The water-works ques- 
tion is being agitated at this place. 


ROCHELLE, GA. — The taxpayers of this 
place want a water-works system. 


CaRLSTADT, N. J.—The people of this 
place are agitating the water-works question. 


KINGSLAND, N. J.—Water-works will prob- 
ably be established at this place soon. 


ARLINGTON, N, J.—The local officials are 
discussing the water-works question. 


I.ynpuHurRsT, N. J.—It is probable that this 
place will have a water supply. 


RUTHERFORD, N. J.—A movement is on 
foot to establish a system of water-works at 
this place. 


ConHors, N. Y.—At a meeting of the 
Water Commissioners held September 1, 
numerous water pipe extensions were author- 
ized. For particulars, address President 
Thorn, of the Board, as above. 


MADISON, FLA.—Reports say that a sys- 
tem of water-works is projected for this place 
and that J. A. Durst can furnish particulars. 


AuRORA, NEB.—The people of this place 
voted on August 26 to issue bonds in the sum 
of $7,000 for the purpose of making improve- 
ments to the water-works system. 


Ectmuourst, ILt.—It is proposed to estab- 
lish a system of water-works at this place, at 
an estimated expenditure of $50,000. 


NEw York City.—The Aqueduct Com- 
mission has awarded the contract for building 
the dam at Keservoir D, on the Croton River, 
near Carmel, to Michael S. Coleman, the 
lowest bidder, at $397. 262.50. 


NORFOLK, VA.—The Water Board has 
recommended the purchase of a 10,000,000- 
gallon pumping engine and proposals will 
soon be wanted for furnishing it. President 
W. A. S. Taylor can furnish particulars. 


WATER-WoRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Newport, Ky.; Blue Hill, Neb.; 
Coldwater, Mich.; Yoakum, ‘f'ex.; Allegheny, 
Pa.; Austin, Tex.; Atlanta, Ga. 


READERS Of THE ENG,:NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 


SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 


PIERCE, NEB.—Geo. A. Latimer, civil en- 
gineer, of Norfolk, Neb., has completed plans 
and submitted his report, with estimates, for 
a system of sewerage and grades for this city. 
The plans were adopted, and work will be 
begun this season. 


CARLSTADT, N. J.—A_ system of sewers is 
wanted here. 


_ ARLINGTON, N. J.—The question of estab- 
lishing a sewerage system is being discussed 
at this place. 


ROCKFORD, ILL.—A_ project to construct a 
24-inch central sewer is being discussed by the 
local officials. Should it be done 6,000 feet 
of pipe will be wanted and the sum of $15,000 
will be expended. 


LOWELL, MAss.—The question of borrow- 
ing the sum of $50,000 for the construction of 
additional sewers and drains, is now being 
considered by the aldermen, who will, it is 
said, grant the action at an early day. 
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VICKSBURG, Miss.—Engineer Hayney has , 


completed plans, specifications, etc., for a 
sewerage system for this city and steps towards 
its construction will soon be taken. 


DAVENPORT, IOWA.—The question of a 
proper system of sewerage is engaging the 
attention of the local officials. 


WILMINGTON, DEL.—Sewer extensions 


will be made here. 


Des Moines, [owa.—Sewer extensions 
are to be constructed at this place. 


NORRISTOWN, PA.—Additional sewers are 
to be established at this place. Address 
Councilman Adam Youngman for particu- 
lars. 


KINGSLAND, N. J.—Sewers are to be in- 
troduced at this place. 


WILLIMANTIC, CONN.—At a special bor- 
ough mecting it was voted to construct nu- 
merous additional sewer mains. Address the 
Borough Clerk for particulars. 


LynpuHurstT, N. J.—It is probable that 
steps will soun be taken to establish a system 
of sewers here. 


RUTHERFORD, N. J.—The people of this 
place want a system of sewers. 


Troy, N. Y.—At a recent meeting of the 
Public Improvement Commissioners, the con- 
struction of numerous additional sewers was 
_ authorized. 


SEWERS.—See our Proposal Columns for 
information regarding sewer construction at 
the following places: Avondale, O.; Eliza- 
beth. N. J.; Buffalo, N. Y.; Binghamton, 
N. Y¥.; Somerville, N. J.; Cairo, [J.; Wil- 
mington, Del.; Para, Brazil; Key West, Fla. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Proposal Columns. 


MINNEAPOLIS, MINN.—The following pro- 
posals for fourteen 52-inch iron plate girders 
to carry the tracks of the Great Western Rail- 
road, on Fifteenth Avenue, S, E. Estimated 
weight 240,000 pounds. The figures given 
are for f. 0. b. cars at Minneapolis, per 
pound, and per pound erected ready for ties. 
Bidders: A. Y. Bayne, Minneapolis, 3.8c., 
4.3c.; King Iron Bridge and Manufacturing 
Company, 3.98c., 4.28c.; Schiffler Bridge 
Works, 3.80c., 4.25c.; Wrought Iron Bridge 
Company, 4.16c., 4.66c.; Chicago Forge and 
Bolt Company, 3.395¢.; 3.675c¢.; Chicago 
Bridge and Iron Works, 3.75c., 4.00c.; A. & 
P. Roberts & Co., Philadelphia, 3.73c., 4.43¢.; 
Wisconsin Bridge Company, 4.125c., 4.70¢.; 
Milwaukee Bridge and Iron Works, 3.84c., 
4.24c.; Pottsville Iron and Steel Company, 
3-59c.; Lassig Bridge and Iron Works, 
3.425c., 3.g0c.; Edge Moor Bridge Works, 
3-85c., 4.15§c.; F. I. Harrington, Minne- 
apolis, 3.8c., 4.15c.; Keystone Bridge Com- 
pany, 3.69c., 4.3cc. The contract was awarded 
to Chicago Forge and Bolt Company. 


CARROLLTON, Ky.— ‘lown Clerk R. J. Wil- 
son writes: ‘‘ There is an iron bridge to be 
built about four miles from here over Mc- 
Cole’s Creek. Write to William Linsday, 
Committee.” 


BRYAN, TEX.—Reports say that an iron 
bridge is to be erected over the Navasota 
River at this place. 


DALLAS, Tex.—According to numerous 
reports another bridge is to be erected over 
the Trinity River at this place. 

NEW Haven, Conn.—City Engineer Hill 
states that the present bridge over Mill River 
on Chapel Street, New Haven, is not sub- 
stantial enough for the traffic over it, and is 
of the opinion that a new bridge should be 
builtgas soon as practicable. 


WILLIMANTIC, CONN.—Ata meeting of the 
borough officials, held August 30, the com- 
mittee on the bridge question reported that a 
foot-bridge could be coustructed across the 
railroad tracks and Willimantic River, from 
Main to Pleasant Streets, for $11,500. The 
report was accepted, and it was voted to con- 
tinue the committee and have it ascertain 
what share of the expense of either a drive 
or foot-bridge would devolve on the town. 
It was also stated a drive-bridge could be 
built for $25,000. 


DuLuTH, Minn.—The question of bridg- 
ing the Duluth Canal is in the hands of T. A. 
‘{hompson, Secretary of the Duluth Chamber 
of Commerce. 


BoOWMANVILLE, TEX.—The Town Council 
has accepted the tender of the Trenton Bridge 
Compuny for a steel bridge of two spans, 85 
feet long and 18 feet wide, for $5,320. 
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BROOKLINE, Mass.—Ait a recent meeting 
of the Brookline Board of Selectmen a peti- 
tion. from the Boston and Albany Railroad 
Company was received asking for the bridging 
of the road at St. Mary’s Street. The Board 
gave notice of its intention to call a town 
meeting on or about Thursday, September 18, 


DetroIT, MicH.— The Special Committee 
on Bridges has conferred with President Led- 
yard, of the Michigan Central, regarding the 
bridges over the tracks of that road at Lafay- 
ette Avenue, Twelfth, Fourteenth, Fifteenth, 
Howard and Baker Streets. It was dlecided 
that Chief Engineer Hawks, of the Michigan 
Central, and the City Engineer should meet 
and arrange a plan for building the bridges, 
fixing the grades, etc., and make their report 
to the committee. 


DENISON, TEX.—Reports say that this city 
will construct a 1,000-foot viaduct over the 
yards of the Missouri, Kansas and Texas 
Railroad and the [louston and Texas Central 
Railroad. 


DULUTH, MINN.—The Board of Public 
Works has awarded the King Iron Bridge and 
Manufacturing Company, of Cleveland, the 
contract for the iron wor« of Howard’s Pocket 
bridge, for $27,100. There were six bids 
ranging from this amount to $28,600. 


RICHMOND, VAa.—The contract has been 
awarded to the Edge Moor Bridge Works, 
Edge Moor, Del., for building an iron- and 
steel highway viaduct 1,200 feet long and 40 
feet wide and 75 feet high, connecting the 
properties of the Highland Park and Northside 
land companies with Richmond, Va. The 
contract price is $74,000. 


TRENTON, N. J.—The Board of Chosen 
Freeholders has resolved to build an iron 
bridge on the road leading from the Scotch 
road to Ewing. It will be an 18-.foot span. 
Freeholders Maguire, Risdon and Ege were 
appointed the committee. 


OLYMPIA, WASH.—Plans have been sub- 
mitted to the City Council of Olympia for the 
construction of an east side bridge, to cost 
$5,000. 


AUBURN, ME.—The following bids were 
received September 1 for an iron viaduct, 300 
feet long, with 24-foot roadway and two 5§-foot 
sidewalks: Dean & Westbrook, New York, 
$6,345; Groton Bridge Company, Groton, N. 
Y., $6,650; Pittsburg Bridge Company, Pitts- 
burg. Pa., $7,450; Berlin Iron Bridge Com- 
pany, East Berlin, Conn., $7,500. Each bid- 
der presented his own designs. Contract 
awarded to Dean & Westbrook. 


ST. CHARLES, Mo.—The Senate has passed 
the Llouse bill for the erection of a pontoon 
bridge across the Missouri River between 
this city and St. Louis County, Mo. 


BRIDGEPORT, CONN.—The Senators and 
Representatives of Fairfield County met in 
this city August 27, and settled the matter in 
regard to building a new bridge over the 
Housatonic River, between the towns of 
liuntington and Derby. ‘lhey authorized 
the County Commissioners to go ahead, and 
in conjunction with the Commissioners of 
New Haven County build such a bridge as 
would accommodate and meet the demands 
of the public. They authorize them to bor- 
row the sum of $35,000 to pay the part of the 
expense due from Fairfield County. The new 
bridge will probably be of iron or steel and 
cost about $70,000. ‘The Building Commit- 
tee, which will consist of the Boards of 
County Commissioners of Fairfield and New 
Haven counties, will shortly advertise for 
plans and specifications. 


THe ConTRACTING News DE- 
PARTMENT Of THE ENGINEER- 
ING AND BUILDING RECORD 
is edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work 
or supplies, and the correction of 
false or misleading reports ta 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that does not exist. 


PITTSBURG, Pa.—A sub-committe of Alle- 
gheny Councils will soon meet and examine 
the plans for the Federal Street approach to 
the new Sixth Street bridge. The directors of 
the bridge company will also hold a meeting 
ani select the designs for the structure from a 
number of plans presented. It is reported 
thac the T.indenthal design will be approved. 
It calls for a bridge to cost nearly $500,0W0, 
It will be built so that either cable or electric 
cars can be run over it at any required rate of 
speed. Colonel Merrill, United States Engi- 
neer, has alre..dy been consulted, and has en- 
tered into an agreement as to the height of 
the structurc above the water level. 


Boston, MAss.—The following proposals 
for the erection of the River Street bridge to 
Cambridge were opened August 25 by the 
Eugineering Department. Bidders: Alexan- 
der McInnis, Winthrop, $12,500; William A. 
Norton, Boston, $14,500; B. F. Nay & W. 
H. Ellis, Boston, $17,700; John Cavanagh & 
Co., Braintree, $17,800; J. H]. White & E. 
R. Cheney, Boston and Chelsea, $18,426; 
George Ellis, Boston, $19,632. Awarded to 
Alexander McInnis. 


HARTFORD, CoNN.—Judge Adams, chair- 
man of the Park Commission, can furnish in- 
formation of a proposed bridge at this place. 


BriIDGES.—-See our Proposal Columns for 
information regarding bridge construction at 
the following places: Northampton, Mass.; 
New Gretna, N. J. 

NEW DEPO!IS. 

Sr. Louis, Mo.—It is stated that a meet- 
ing of the Union Depot and Terminal Com- 
pany will, be held in New York on or about 
the 20th of the present month, and at that 
time the location of the new station will be 
decided. Architects are at work on plans for 
the building. 


STREET-WORK AND PAVING. 


East LIVEEPOOL, O.—The paving of sev- 
eral of the city streets has been authorized. 
Address President Hanley, of the Common 
Council, for particulars. 


DEs MoINEs, Iowa. — Important street 
paving is to be done in this city. 


Pine BLuFr, ARK.—Numerous streets of 
this place are soon to be paved. Address the 
City Clerk, for details. 


KALAMAZOO, MICH.—It has been decided 
to begin the work of street paving at once. 
Alderman E. McCaffrey can furnish particu- 
lars. 


GAS AND ELECTRIC-LIGH rING. 


New ORLEANS, LA. — Rumors say that 
another electric light plant will be established 
at this place by the Consumers’ Electric Light 
Company. 


SILVERTON, CoL.—The Silverton Electric 
Light and Power Company has been granted 
a franchise to erect and maintain an electric 
light plant. 


PORTAGE, MAN.—Apn electric light plant is 
to be established at this place by the Central 
Electric Light Company. For particulars ad- 
dress Robert Watson, as above. 


WATER VALLEY, Miss.—Ar electric light 
plant is talked of for this place. 


CHESTER, S. C.—At a recent town meet- 
ing it was voted to authorize the Council to 
contract for a system of electric street light- 
ing, provided it can be done at a cost not ex- 
ceeding $2,000 per annum. 


Marion, N. C.— A company has been 
organized at this place for the purpose of 
establishing an electric lighting plant. 


EXETER, N. H.—This place is to have 
electric lights. 

HuMBOLDT, N. C.—Operations are to be 
begun at once on the projected electric lignt 
plant for this place. 


Keokuk, [a.—The J. C. Nubinger Co. 
has been incorporated here, with a capital 
stock of $1,000,000, for the purpose of fur- 
nishing electricity for light and power. Jf. C. 
Nubinger is the manager. 


WILLAMEITE, OrE.—The Falls Eiectric 
Light Co., of this place, will increase the 
capacity of its plant by the addition of 1,500 
incandescent and 100 arc lights. 

LyNpHURST, N. J.—The local officials 
will probably establish an electric lighting 
plant soon. 


KINGSLAND, N. J.—Steps towards estab- 
lishing an electric lighting plant at this place 
are being taken. 
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WAYNESBORO, GA. — ‘rhe Waynesboro 
Electric Light Co. has been organized here, 
with a capital stock of $7,500. Incorpo- 
rators: A. G. Whitehead, P. L. Corker and 
others. 


CHATTANOOGA, TENN.—The Farrell Elec- 
tric Light, Heat and Steam Co. has been in- 
corporated here. J. A. Ifart is interested. 


FLORENCE, S.C.—Electric lights are talked 
of for this place. 


MARION, Pa.—The Indiana County Gas 
(Co. has been incorporated to establish a plant 
here. The capital stock is $50,000. Address 
M. C. Watson, as above, for details. 


GLascow, Va.—it is probable that the 
electric light p-ant projected for this place will 
be established at once. 


PORTLAND, Me.--The Orient Electric Com- 
pany will establish an electric light plant at 
this place. 


BUCKHANNON, W. Va.—An electric light 
plant is to be established at this place by the 
Buckhannon Electric l.ight Company, of which 
G. M. Fleming is President. The capital 
stock is $7,000. 


HOPKINSVILLE, Ky.—An electric lighting 
plant is to be established at this place. 


SACRAMENTO City, CaL.—The California 
Gas Light and Fuel Company has filed articles 
of incorporation. Directors, H. B. Smith, 
Jr., of Alameda, and others. Capital stock, 
$10,000,000. 


ROCKPORT, TEX.—Propositions have been 
made to construct an electric lighting pliant at 
this place. 


SAN FRANCISCO, CAL.—The ‘Tulare Elec- 
tric Light and Power Company has been in- 
corporated here with a capital stock of $s50.- 
ooo. Directors, Messrs. F. W. Eaton, John 
C. ‘Yurner and others. 


OTTAWA. CAN.—I mprovements will proba- 
bly be made to the Plant of the Chandiore 
Electric Light and Power Company of this 
place. 


Los ANGELES, CAL.—The Columbia Steam 
and Gas Company has been incorporated here 
with a capital stock of $100,000. _—_ Directors, 
L. E. Fish, R. W. Hinckley, and others. 


Yazoo Crry, Miss.—Operations will begin 
at once on the electric light plant to be estab- 
lished at this place. 


HORNELLSVILLE, N.Y.-—The Steuben Elec- 
tric Manufacturing Company of this place has 
been incorporated with a capital stock of 
$30,000. Incorporators, Charles Adsit, 
George A. Bronson, and others. 


Wesr WINFIELD, N. ¥Y.—An electric light 
plant is to be established at this place at an 
early day. For particulars, address P. Mc- 
Farland, as above. 


CoL_umbus, O.—Additional bonds for gas 
and lighting purposes will probably be issued 
soon. 


‘TITUSVILLE, FLa.—The sum of $10,000 is 
to be expended on an electric lighting plant 
for this place. 


ST. JoserH, Mo.—Numerous new lights 
are to be added to the lucal electric lighting 
plant. 


CEDAR Rapips, lowA.—Improvements are 
to be made to the local electric light plant. 


Newark, N. J. -Improvements are to be 
made to the plant uf the Consolidated Newark 
and Schuyler Electric Light Company. ‘he 
estimated expenditure is $150,000. 

Sac Harsor, L. I.—An electric lighting 


plant is to be established at this place by the 
Fahys Watch Case Company. 

PuRTLAND, ME.—At a recent meeting of 
the City Council an order was passed author- 
izing the Committee on Street Lamps to con- 
tract with some responsible party for lighting 
the streets for the year ending October 31, 
18gI. 

WILTON, lowa.—This place is to have 
electric lights. 


PALMYRA, Mo.—An electric light plant is 
to be established at this place. 


MounT PLEASANT, MicH.—This place is 
to have an electric lighting plant. 


RUTHERFORD, N. J. —An electric 
plant is wanted here. 

CarustTabT, N. J.—This place will have 
electric lights. 
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ELECTRIC RAILWAYS.—New electric rail- 
ways will be built and improvements will 
be made to those already established at the 
following places : Omosso City, Mich.; New- 
port, Ky.; Argentine, Mo.; Armourdale, Mo.; 
Westport, Mo.; Independence, Mo.: Centrop- 
olis, Mo.; Sheffield, Mo.; Hlarlem, Mo.; 
Memphis, Tenn.; Ottawa, Can.: Rockland, 
Me.; Ann Arbor, Mich.; Ypsilanti, Mich.; 
Springfield, Ill. 


BIDS OPENED. 


PEORIA, ILL.—The contract for the con- 
Struction of the House of the Good Shepherd 
has been awarded to Peter Kinney & Sons for 
$18,793. Wechselberger & Reeves, archi- 
tects, will superintend. 


Lockport, N. Y.—Reports say that con- 
tract for constructing the tunuel at Niagara 
Falls has been awarded to Rogers & Clement, 
of New York. The figure is not given. 


Boston, Mass.—The following proposals 
for filling in on parkway, Tremont and Long- 
wood entrances, Back Bay, were opened Sep- 
tember 3. by the Park Department: Boston 
and Albany Railroad Company, Boston, Mass., 
per cubic yard, 51 cents; total, $61,200. Fin- 
nerty & Kelley, Boston, Mass., per cubic 
yard, gO cents; total, $108,000. ‘lhe lowest 
bidder got the contract. 

Proposals for doing the Marine Park filling 
were opened on the same date, as foliows: 
The first figures are for 200,000 cubic yards, 
and the second figures are for 400,000 cubic 
yards. Bidders: Perkins & White, Boston, 
Mass. , $114,000 and $212,000; Eastern Dredg- 
ing Company, Boston, Mass., $118,000 and 
$216,000: New }.ngland Dredging Company, 
Boston, Mass., $134,c00o and $292,000. ‘Ihe 
contract was awarded to Perkins & White. 


GOVERNMENT WORK. 


OPpELousas, La.—The following proposals 
for the erection and completion, except heat- 
ing, of the United States Court House and 
Post Office at this place, were opened August 
28, advertisement of August 2, by the Super- 
vising Architect of the Treasury Department. 
The figures given are for the fo!lowing work, 
in detail, in its respective order: 1, total 
amount; 2, price per cubic yard for additional 
granite bearing plates; 3, amount for extra 
plate glass throughout, except basement: 4, 
extra white oak in first and second stories; 5, 
price per cubic yard for excavation: 6, price 
per yard for concrete; 7, price per M. for 
selected bricks in wall; 8, price per M. for 
red brick in wall and piers; 9, kind of stone. 
Bidders: Robert M. Jack, Wichita, La., 
$40,000, $2.25. $900, $700, 50c., $6, $65, 
$17, Bedford; W. D. Southwell, New Orleans, 
La., $48.g00, $2.50, $800, $1,050, 64C¢., 
$14.50, $60, $20.50; Bedford House; George 
Van Horn, New Orleans, La., $39, 362. $2.25, 
$1,200, $1,c00, soc., $6, $60, $16, Indiana 
limestone; W. E. Speer & Co., New Orleans, 
La., $43,552.56, $3.50, $1,300, $2,000, §5c., 
$7.50, $65, $19.50, Bedford. 


INDUSTRIAL. 


MINNEAPOLIS, MINN.—The permanent im- 
provements for Minneapolis for another year 
are to cost about $600,000. 


Newport, Ky.—Reports say that the Swift 
Iron and Steel Works of this place has been 
bought by the Ironton Steel Works Company, 
and that it will be rebuilt and enlarged. 

ELIZABETH City, N. C.—The city will 
hold an election September 8 to decide as to 
issuance of $10,000 of bonds for improve- 
ments. 


PROPOSALS. 


(Continued from page ii.) 


WHARF, Boston, Mass.—Proposals are wanted 
until September 10, tor the construction ot a wharf at 
Deer Isiand. Address Howard A. Carson, Chief En- 
gineer, Metropolitan Sewerage Commission, as above. 


WATER-WORKS, Coldwater, 
are wanted until September 16, for the construction of 
a complete system of water-works. Address J. D. 
Cook, Consulting Engineer, Toledo, O. 


SEWERS, Cairo, 1!1.—Proposa's are wanted unti! 
September 9, tor the construction of certain sewers. 
Address Casey Sules, City Clerk, as above. 


SEWERS, Binghamton, N. Y.— Proposals are 
wanted until september 8, for the construction of cer- 
tain sewers at this place. Address W. J. Flanigan, 
City Clerk, as above. 


TOWN HALL, Fern Bank, O. — Proposals are 
wanted until September 29, for the erection of a town 
hall at this place. Address T. Forman, Corporation 
Clerk, as above. 


SEWERS, Wilmington, Del.—Proposals are wanted 
until September 11, for the construction of certain 
Sewers. Address I. Chalkley Hatton, engineer in 
Charge of sewers, as above. 


Mich.—Proposals 


POSITIONS VACANT. 


TOO LATE FOR CLASSIFICATION. 


WASTED AT ONCE.—A_ FIRST CLASS 

draughtsman, well up in detail drawings for 
bridges and roofs; none but experienced man need 
apply; also, a junior draughtsman, who must be a good 
tracer. Apply to NATHANIEL ROBERTs, Engi- 
neer, Wallis Iron Works, Jersey City. 


POSITIONS WANTED. 


A GRADUATE IN CIVIL ENGINEERING 

wishes permanent position in any department of 
civil engineering. Address F. G. DOVD, Nutley, 
N. J. 


WANTED — A SITUATION BY A YOUNG 

man to finish his time at the plumbing business. 
Has had three and a-half years’ experience in plumb- 
ing aod gas fitting. Indgustrious and willing. Can 
furnish the best of city refererce. Address 1’. 
WALSH, Plainfie.d, N. J. 


Butlding [ntelligence. 


We solicit from each and every one of our read. 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—6 s, brown stone; dr, brick; 
by st, brick store; 6 s dwell, brown-stone 
dwelling; apart house, apartment-house; /en, 
tenement; ¢, each; 0, owner; a, architect; 4, 
builder; /r, frame. 


NEW YORK. 


57 Henry st, br ands flat; cost, $20,000; 
o, T P Allen; a, H Palmer; b, m and c, 
Burke & Co. 


170 Norfolk st, br flat; cost, $32,000; 0, 
Leopold Herman; a, L F Heinecke. 

135 Perry st, br and stone flat; cost, $20,- 
000; o and b, J McKelvey; a, M V B Ferdon. 

439 W 48th st, br flat; cost, $13,500; 0, A 
Moore; a, G Keister;. 

Madison av, n w cor 31st st, br and s flat; 
cost, $250,000; 0. P N Ramsey; a, G F Pel- 
ham. 

88th st, ns, 250 e Amsterdam av, 3 stone 
dwells; cost, $10,000 each; 0, Young & Hin- 
richs; a, A Huttira. 


West End av,s e cor 89th st, 7 br and s 
dwells; total cost, $95.000; 0, J C Henry; a, 
C True; m andc, McDoweil & Henry, 

504 W 157th st, br flat; cost, $11,000: 0, 
Depperman & Sauter; a, J Wolf. 

506-510 W 157th st, 3 br and s dwells; cost, 
$6,000 each; o and a, same as above. 


Convent av, S w cor 144th st, 4 br ands 
dwells; cost, $25,000 each; 0, W H De For- 
est, Jr: b, R Dey. 

St Ann’s av, n w cor 14Ist st, br and s 
dwell; cost, $28,000; 0, J McQuade; a, J 
Munckwitz. 

N s 133d st, 240 w 7th av, br flat; cost, 
$23,000; 0 and a, G Robinson, Jr. 

N wor Laight st and Varick st, br store: 
cost, $30,000; 0, L L Williams; a, J B 
Smocok & Son. 

Es Amsterdam av, 30 w 8th av, br ten; 
cost, $13,000; o, J McCallenn; a, A A Camp- 
bew. 

N e cor 3d av and 156th st, 4 br flats; cust, 
$78,000 all; o, J Wicks, Jr; a, E Wenz. 

S w cor 2d av and 6th st, 4 br flats; cost, 
$74,000 all; o, F A Clark; a, same as above. 


‘Ss g6th st, 74 w 2d av, 4 br flats: cost, 
$72,000 all; a and a, same as above. 


se cor 41st st and Broadway, br hotel; 
$65,500; o, L L Todd; a, T E Thomson. 

N w cor Washington st and w 3d st, br 
stores, cost, $25,000; 0, W Astor; a, H Dud- 
ley. 

Secor 59th st and 5th av, br hotel; cost, 
$800,000; 0, P H Dugro and F Wagner; a 
R S Townsend. 

Alexander av, 75 n 138th st, br flat; cost, 
$18,000; o, N | O’Gorman; a, J A Webster. 

11 Lexington av, br dwell; cost, $15,000; 
o. PC Hewitt; a, W B Biglow. 


BROOKLYN. 


Ws 4thav, 42 s 33d st, 3 fr dwells; cost, 
$9,000 all; 0, J Edwards; a, Hl L Spicer & 
Son. 

N s St Marks av, 130 w Franklin av, 4 br 
dwells; cost, $30,000 all; o, T Monahan; a, 
W M Coots. 


E's Driggs st, 25 n North 6th st, br dwell; 
cost, $8,000; 0. P Blake: a, H Vollweiller. 
N e cor 3d av and 46th st, 2 fr dwells; cost, 


$10,000 all; o, Mrs Catherine Schneider; a, C 
P Robedale. 


’ 


BUILDING INTELLIGENCE. 
BROOKLYN .—Continued. 
E s Covert st. 46 n Nelson st, 2 br dwells; 
cost, $10.000 all; o, J F Nelson; a, not given. 
S w cor 5th av and r4th st, br store; cost, 
$8,000; o, W Bolton; a, not given. 
S s Sommers st, 200 e Stone av. 5 br dwells; 
cost, $25,000 all; o and a, J Frankel. 


N s Putnam av, 100 e Reid av, 5 br dwells; 
cost, $25,000 all; o and a, W O Forrester. 


HE Editor of THE ENGINEERING 
AND BvuILDING RECORD is 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
The announcement that has 
sold ———— to without giving 
the prices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub 
contract. 


MISCELLANEOUS. 


BOSTON, MASS.—70-72 Chauncy st, br 
mercantile bldg; cost. $30,000; 0, F W 
Marshall; a, W T Goodwin: b, Emery & 
Stuart. ; 


Dundee st, 18 br dwells; cost, $100,000: 
o,G W Henderson; a, Wm Bassett; b, 
Geo W Adams. 


Round Hill st, 15 fr dwells; cost, $45, 
000: 0, Workingmen’s Building Associa- 
tion; a, George W Pope. 

Cheney nr Hartwell st, 2 fr dwells: cost, 

~ $7,500; 0, S L Ward; a and b, W T 
Eaton. 

21-27 Burgess st. 4 fr dwells; cost, $13,- 
000; 0, M Annie Clifford; a and b, A P 
Clifford. 

Centre st cor Mt Vernon st, 1 fr church: 
cost, $25,00; 0, South Evangelical Society; 
a, A H Vinal; b, Geo W Oliver. 

K st cor E 6th st, 2 fr dwells; cost, 
$7,800; o, W 1G Fogg; a and b, WT 
Eaton. 

g Waltham st, br apart; cost, $8,000; 0, 
Mary M Adams; a, B F Heath. 

Beacon st nr Montford st, 3 br dwells: 
cost. $35,000; o and b, W D Vinal and 
others; a, S D Kelley. 


Maple st cor Cheney st, fr dwell; cost, 
$9,000; 0, J A Jacobs; a, John A Fox; b 
Burke Bros. 

Crawford st nr Harold st, fr dwell; cost, 
$7,500; o, R D Hall; a, C P Mooney; b 
J H Proctor. 

54 Ashford st, fr dwell; cost, $7,000: 0, 
Ada Hlammond; a, E L Clark; b, A E 
Ellis. 


Norfolk st nr Walk Hill st, fr dwell; 
cost, $7,000; o, J F Whittredge; a, CA 
Russell. 

275-77 Chestnut av, 2 fr dwells; cost, 
$8,000; 0, a and b, C A Russell. 


Bartlett court, 2 br tens; cost, $7,600; 
o, F Ginsboro; a, C R Beal; b, Frank Finn. 

48 Longwood ay, fr dwell; cost, $7,000: 
o, J H Griem, a, Jacob Luippold. 


Grant av nr Wilton av, 2 fr dwells; cost, 
7,500; o and b, Samuel Hano; a, F H 
Shepard. 


CAMBRIDGE, MASS.—Lambert av, frame 
dwell; cost, $6,850; 0, D W Ellis; a, J M 
Brown: b, C Leake. 

Brattle st, fr dwell; cost, $8,420; 0, Mrs 
J B Parker; a, Cram & Wentworth; b, A Y 
Currie. 

Broadway, fr factory; cost, $6,200; 0, 
Leander Greely; a, C H McClare; b, Kelly 
& McKinnon. 


BUILDING INTELLIGENCE. 


CHATTANOOGA, TENN.—A residence 
to cost $60,000 is to be erected at Fort 
Wood, a suburb of this city, for Lewis S. 
Colyar. 


CHICAGO, ILL.—Evanston st, near Early 
st, br dwell; cost, $8,000; 0, C M Avery; 
a, R Rae, Jr; b, J W Cass & Co. 

Fullerton and Clybourn avs, 3-story br 
warehouse; cost, $15,000; 0, Wm Deering 
& Co. 

1782-84 Oakdale st, br dwell: cost, $8,- 
000; 0, R S Elder; a, Ostling Bros; b, Jno 
Larson. 

4845-47 Ashland av, br store and flats; 
cost, $8,000; 0, M Cohn; a, Hy Kley; b, 
Ewalt. 

Perry st, bet 72d and 73d sts, br flats; cost, 
$8,000; 0, Shields & Cook. 


Justin and 42d sts, br tank and storage 
rooms; cost, $110,000; 0, Swift & Co. 

270-6 Wells st, br store and flats; cost, 
$40,000; 0, David D Lewis; a, Willett & 
Pashley. 

Kinzie and Curtis sts. cooper shop; cost, 
$11,000; 0, Jno Erzner; a, C A Weary; 
b, Jul Piske. 

60-62 Michigan av, br warehouse; cost 
$22,000; 0, Bell, Conrad & Co; a. H B 
Seeley; b, Angres & Girble. 

W Van Buren st, br addition; cost, §8,- 
000; 0, Mrs M Bahe. 


405 5th av, br office and warehouse; cost, 
$16,000; o, M E Wendell, a. F W Brown, 
Albany, N Y; b, Jno Forthson. 


148 Curtis st, br store and flats: cost, 
$12.000; 0, Chas Ileck; a, A Warner; b, 
F H Koesseler. 

3811 Wabash av, br dwell; cost, $10.000; 
o, L Kaltinsky. 


232-42 Wells st, br store and flats; cost, 
$30.000; 0, W S Johnston; a, Hy Gres 
Cobb: b, Jno Mountain. 

37-45 Union Park Place, br factory; cost, 
$22,000; 0, Chas E Hersen; a, J M Van 
Osdel & Co; b, A Loudquest. 

Randolph and Clark sts, br story addi- 
tion; cost, $13,000; 0, Ashland Block; a, 
W L B Jenney; b, Geo A Fuller & Co. 

46-48 Astor st, br dwell; cost, $32,000; 
o, W C Goudey; a, Burnham & Root; b, 
C W Demier & Co. 

2624 Cottage Grove av, br store and 
flats; cost, $10,000; 0, Ely Wachter: a, 
Furst & Rudolph; b, Geo Schneider. 

Br structure; cost, $55,000; 0, The Chi- 
cago Atheneum; a, Ihos Wing. 

2gth st and Wabash av, br store and 
apartment house; cost, $40,000; 0, Geo V 
Hantins; a, same as above. 

Cor Ashland bl and Polk st, 3-story 
dwell. cost, $35,000; 0, Mrs Minnie Mor- 
ris; a, ) E Thorn. 

166 bidgs costing less than $7,000 each. 


DENVER, COL..—24th av, bet Downing and 
Ogden, br terrace: cost, $10,000; 0, Flower 
& Patterson; a, Balcomb & Rice. 

32d av, bet Kace and Wine, br terrace; 
cost, $16,000; o and a, ‘Thos Freeman. 

S 15th, cor 9th av, double br dwell; cost, 
$20,000; 0, E M Holiday; a, Andrews, 
Jaques & Rantoul. 

Ogden, bet 23d and 24th av, br terrace; 
cost, $10,000; o and a, Van Stone Bros. 

Alemeda, bet Alta and Porter, 3 br dwells: 
cost, $10,000; o and a, J H Harmed, 


High, bet Colfax and 16th av, 3 brdwells: 
cost, $16,500; 0, A E Hull; a, Lang & 
Pugh. 


DETROIT, MICH.—Howard st, bet 1oth 
and 12th sts, 2 story br double res; cost, 
$7,000; 0, Wm E Maloney; a, A E French. 


FINDLAY, O.—West Park, fr factory bldg 
for the manufacture of glass bottles; cost, 
$8,000; 0, B F Morrical, President of 
stock company: a, G J Horn: b, not let. 


FOND DU LAC, WIS.—Fr dwell; cost, 
$7,000, o, W H Mihills; a, Conover & 
Porter of Madison. 


HOLYOKE, MASS.—Cor High and John, 
5-story bus block; o and b, John Cleary. 


LEXINGTON, KY.—J F Alexander, archi- 
tect, of Peoria, IIl., has completed plans 
for a public library building here to cost 
$150,000. It will be heated by the hot air 
system. 
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JOHNSTOWN, PA.—Cor Clinton and Lo- 
cust st, br block, marble trimmings, for 
store and office purposes; cost, 25,000; 0, 
Chas S Ruth; a and b, George Krueger. 

Clinton st, br block, cost, $11,500; 0, C 
Krieger; a and b, same as above. 

Broad st and 3d av, pressed brick church 
and school; cost, $27,000; 0, Rev E W 
Trautwein; b, Geo Krueger. 

Bedford st, pressed brick bldg; cost, 
$7,500; o, J Zimmerman; a and b, George 
Krueger. 


LANCASTER, PA.— Br residence; cost, 
$8,000; o, Henry Mettfett; a, Clifton 
Evans; b, Robert Morrow. 


LANSING, MICH.—Baird’s Opera House; 
cost, $30,000; o, Jas W Baird; a, Robbins 
& Charpie. 


LONDON, ONT. — Banking house re- 
modeled; cost, $7,000; o, Erie & Huron 
Loan Ass'n; a, Spier & Rohns, Detroit, 
Mich. 


MADISON, WIS.—Fr dwell; cost, $7,000; 
o, Dr Jastrow; a, Conover & Porter. 
Br block; cost, $12,000; 0, Democrat 
Printing Co; a, O J Williams. 


MEADVILLE, PA.—Mercer st, annex to 
Phoenix Iron Works, 40x75 feet; cost, with 
machinery, $25,000; 0, Phoenix Iron Co: 
designed and building by their own men; 
Henry Church, manager. 


MILWAUKEE, WIS.—Park st and Mus- 
kegon av, factory; cost, $7,000; 0, Milwau- 
kee Harvester Co; a, A J Inglis. 


MINNEAPOLIS, MINN.—619-21 Nic av, 
br store bldg; cost, $60,000; 0, Dickinson 
& Cumington, Willis & Dunham; a, W C 
Whitney. 

Cor 6th s and Ist av. br club house; cost, 
$75,000; 0, Minneapolis Club; a, as above. 

519-25 3d av,N E., fr ten; cost, $15,000; 
o and b, Robert O’Brien; a, T W Kelley. 

Cor Winter and Tyler sts, br round 
house; cost, $25,000; o, Great Northern 
Ry Co; b, A H Hogsland. 

St Louis Ry nr Cedar Lake, br machine 
shop; cost, $25,000; 0, Minneapolis and 
St Louis Ry Co; a, W B Hickson. 


PITTSFIELD, MASS.—Two-story br elec- 
tric light station; cost, $30,000; b, Hascal 
Dodge. 


RHINELANDER, WIS.—Br School-house; 
cost, $10,000; 0, city; a, Conover & Porter, 
Madison. 


SALT LAKE CITY, UTAH. — Seventh 
South st, 3 dwells; cost, $9,000; 0, Bolton, 
Hendricks & Co; a, Thompson & Weigel. 

Owen st, 4 dwells; cost, $8,000; o, R B 
Hickock; a, W E Ware. 


SCRANTON, PA.—Hyde Park, fr church, 
cost, $7,000; 0, St David’s Episcopal; a, F 
L Brown; b, W R Williams. 

Wyoming av, s bank and office bldg; cost, 
$12,000; 0, Chas Schlager; a, as above; b, 
subdivided contracts. 

Clay av, s and fr res; cost, $13,000; 0, 
E P Kingsbury; a, Mr. Holden: b, Conrad 
Schroeder. 

Pennsylvania av, br store and office bldg; 
cost, $14,000; 0, Mr Bloeder; a, F L Brown; 
b, as above. 


SIOUX CITY, IOWA.—Leech st, in Green- 
ville, addon to Sioux City, sausage factory; 
cost, $70,000; o and a, Adolph Heller; b, 
J P Wall. 


SOUTH BETHLEHEM, PA.—Catasauqua, 
stone and shingle dwell; cost, about 9,000; 
o, Mr F Fuller; b, no contract. 


SOUTH BRAINTREE, MASS.—Pearl st, 
granite depot; o, Old Colony Railroad; b, 
contract not yet let. 


SOUTH SCRANTON, PA.—Convent; cost, 
$12,000; 0, R C Congregation, parish of St 
Johns; a, Fred | Amsden, b, Boland & 

' Battle. 


ST. PAUL, MINN.—Grand av nr Avon, 2- 
story addn to br school; cost, $16,000; 0, 
Board of Education. 

Arcade nr Sims, 2-story br dwell; cost, 
$7,000; 0, Chas Nordin. 


BUILDING INTELLIGENCE. 


ST. LOUIS, MO.—Page and Newstead avs, 
br dwell; cost, $7,000; o and b, J W Bar- 
ness & Co. 


Washington and Compton avs, br dwell; 
cost, $16,000; 0, Pechman Bros; b, Wm 
Rieme & Son. 


Wharf and Madison st, elevator; cost, 
$20,000; 0, Farmers’ Elevator Company; 
b, Hill & Kirgin. 

S e cor Lafayette and Iowa avs, br dwell: 
cost, $9,500; 0, J Schnaider; b, J H Rem- 
mers. 

Jefferson and Wyoming avs, br dwell; 
cost, $8,400; 0, Jannoponto & Gotsch; b, 
F Thoms. 

Shaw’s Garden, br dwell; cost, $10,000; 


o, Trustees Missouri Botanical Gardens; b, 
J W Givens. 


TERRE HAUTE, IND.—Grand stand; o, 
Terre Haute Driving Club; a, W E Brown. 


WORCESTER, MASS.—Pleasant, br bus 
block; cost, $20,000; 0, R C Taylor; a, 
Cutting & Forbush; b, not let. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places : 
Charleston, S. C.; Ogdensburg, N. Y.; Potts- 
town, Pa.; Wilkes Barre, Pa.; San Antonio- 
Tex.; Galveston, Tex.; Dennison, O.; Ge, 
neva, N. Y.; Waco, Tex.; Dayton, O.; Can- 
ton, O.; Saginaw, Mich.; Springfield, O. 


T EGHNICAL BOOKS. 


SIDE from our own publica- 
tions the Book Department 
has for several years made a spe- 
cialty of supplying all the latest 
technical books, particularly those 
in which the readers of this jour- 
nal are especially interested. 
Orders will be promptly filled, 
postage free, on receipt of pub- 
lished price. 


ADDRESS, BOOK OEPARTMENT, 

THE ENGINEERING & BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 

P. O. Box 3037. 


‘PLUMBING FRACTICE.” 


BY 


J. WRIGHT CLARKE. 


This contains articles on “English Plumbing 
Practice,’’ which appeared in THE ENGINEERING 
AND BUILDING RECORD and THE SANITARY 
ENGINEER from 1883 to 1887, with considerable 


additions. 
Price $3.00. 


ADDRESS, BOOK DEPARTMENT, 


THE ENGINEERING & BU:ILDING RECORD, 
277 PEARL STREET, NEW YORK. 


WATER-WASTE PREVENTION: Its 
importance and the evils due to its 

By Henry C. Meyer, Editor of 

The Engineering and Building Record. 


neglect. 


(From the Preface.) 


“Tf the publication of this little book increases 
the popular appreciation of an urgent public 
necessity, and tends to seeure for water-works 
officials who are striving to do their duty in the 
matter of restricting the waste of water the sup- 
port of influential members of their community, 
the author will feel amply repaid for the labor 
involved in gathering and presenting this in- 
formation.” 


Price $1.00. Sent post-paid on recetpt of price. 


ADOHESS, BOOK DEPARTMENT, 


THE ENGINEERING & BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 
Obtainable at London Office, 92 and 93 Fleet 
Street, for ss. 


PAVEMENTS AND ROADS: 


THEIR 
CONSTRUCTION ann MAINTENANCE. 
Large 8vo., pp. 410. 
Handsomely Bound in Cloth. Sent Post-paid on Receipt of $5.00. 


SOME PRESS COMMENTS: 
A valuable manual.—San Francisco Chronicle, July 13, 1890. 


The volume is one which has a practical value, and should be studied by 
all interested in road improvements.— Zroy Times, July 21, 1890. 


A book which should be in the hands of every country Roadmaster or 
city Superintendent of Streets. * * * 

The whole question of improved roads is yet to be seriously considered in 
the country. We excel the World, perhaps, in the comforts and facilities 
of railway travel, but our common highways, outside the immediate vicinity 
of large cities, are on a par with those found only in half civilized foreign 
countries. 

The time will doubtless come when some system of thorough road construc- 
tion, under skilled State or County supervision, will be applied to the main 
highways, the chief arteries of travel in every county.— Springfield Republican 
July 2, 1890. 

A most creditable and seasonable compilation. It is decidedly the best 

collection of data on this important subject that has yet appeared in book form. 
—Engineering Neus, June 21, 1890, 
* * * Jt should have a place, especially, in the offices of street and county 
commissioners, where its suggestions might soon contribute greatly to the 
commercial welfare, safety and convenience of thousands of communities in 
our land.—/ron Age, June 19, 1890. 


One of the most useful, interesting and practical books which has lately 
been issued from the American Press, and which is, no doubt, destined to have 
an important influence on street and road making in this country. * * * A 
large and very valuable mass of information in regard to the subject. * * * 
—Boston Herald, June 9, 1890. 


This portly volume of more than 4oo large octavo pages contains a vast 
amount of information not easy to describe in a limited notice. It is chiefly a 
compilation of articles which have recently appeared in HE ENGINEERING AND 
BUILDING RECORD, and which give the result of the Editor’s investigation of 
work on streets and roads in England, France and other countries. * * * 
The subject is one of special importance to taxpayers and those having charge 
of road construction, and is here treated in a practical and thorough manner. 
* * ¥* Farmers and tradesmen are beginning to realize that while good 
roads are costly, poor roads cost the country still more.—Cincinnati Times Star, 
July 25, 1890. 

Mr. Love has done a public service in bringing together this information 
on pavements and roads in book form. At present there is an urgent demand 
for practical knowledge of this kind, especially in this country, where we are 
now passing through a transition stage and seeking to better the condition of 
the thoroughfares. It must be confessed that, taken at large, the practice here 
has by no means been up to the best standards, though there are notable excep- 
tions, as, for example, the streets of Washington and some of the suburban 
driveways. Consequently when it is sought to remodel systems, as is now 
being done in so many American cities, to say nothing of the country highways, 
it becomes necessary to seek for the guidance of the experience gained abroad 
in the thickly populated European countries, where heretofore the most atten- 
tion has been paid to the subject, thus avoiding costly and unnecessary experi- 
ment in directions already explored. By concentrating in this compilation the 
results reached in foreign practice, Mr. Love places a fund of information at the 
disposal of officials and engineers who have not had the advantage of personally 
studying the European methods. At the same time he gives much space to 
discussions of American practice, hitherto contained mainly in the transactions 
of a few engineering societies, and available for the use of a limited number 
of engineers. The editing is to be commended for the selection of matter 
relating to actual experience, and capable of being tested and compared by 
means of the numerical results quoted. As might be expected in a compilation 
of the kind the student will sometimes meet with discrepancies in the statement 
of the claims of rival systems ; but nothing is lost by presenting a wide option 
of method in a matter where the conditions to be met vary so greatly. 

The material from which the book is made up originally appeared in THE 
ENGINEERING AND BuiLDING REcor»D of New York. The compiler has elim- 
inated what was of merely temporary and local interest, and appears to have 
kept in view the idea of producing a reference book of general applicability. 
The statements of cost and endurance in different places, being based on the 
records of actual trials, will serve as valuable data for estimating corresponding 
cost and endurance in other places where the variation in conditions is exactly 
known, and this feature of the book is the most useful one. We think, too, 
that the compiler has done well in letting the contributors speak for themselves 
in presenting the claims of different systems and the results of their experience. 
—The Engineering and Mining Journal, July 12, 1890. 

THE ENGINEERING AND BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 


Obtainable at London Office, 92 and 93 Fleet Street, for a55. 
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EXPERT ADVICE TO ARCHITECTS. 


ON another page will be found a letter from 
a well-known civil engineer, whose name is 
withheld because of his business and personal 
relationship to the subject discussed. This 
calls attention to a practice of some architects, 
which from time to time has been alluded to in 
these columns, namely, relying on contractors 
to prepare plans and drawings that should be 
furnished by the architects. We are glad to 
know that there is a growing number in the 
profession against whom this charge cannot be 
justly made, yet the evil still exists, and the 
root of it undoubtedly lies, as:is pointed out by 
“ Civil Engineer,” in the fact that architects too 
often fail to promptly point out to a client the 
necessity of their being permitted to retain 
special advice to assist them in preparing plans 
for special structural features, which are now 
often required in complicated medern heavy 
buildings. The architect whose practice is 
mainly in small buildings always looks forward 
to the time when he can get into what is called 
large work—i.¢., public and commercial build- 
ings. Yet sometimes from lack of private 
means, again from failure to fully appreciate 
them, he takes risks from which more experi- 
enced men shrink, saving a consulting engi- 
neer’s fee with the melancholy results which we 
are from time to time called upon to chronicle. 
The fact is, that architects in their practice 
should be less inclined to lead clients to believe 
that they know all about the varied complicated 
features of modern building construction, inci- 
dent to the unprecedentedly rapid development 
of the art within recent years. It is unreason- 
able to expect it, and they should frankly admit 
it. Their duty to themselves and to their client 
requires it. 

A lawyer, a physician, or an engineer, when- 
ever any problem out of the ordinary presents 
itself, informs his client that on this or that point 
he would like special counsel. All men of busi- 
ness who are identified with large interests, know 
what it is to have special counsel retained in all 
important matters, and an architect should have 
no difficulty in impressing this point upon his 
client, and that his present regular commission— 
which is too often entirely inadequate—will not 
pay for this special service, and that it is to the 
interest of the client to authorize such special 
i a dias and pay for it. 

n the occasion of the disaster to a building 
in another city a few years ago, and in the dis- 
cussion which followed, it will be remembered 
that we successfully urged the recognition by the 
American Institute of Architects of the princi- 
ple that in important building a clerk of works 
should be constantly employed, to be paid for 
by the owner. The propriety of an owner pay- 
ing for special advice on special problems should 
also be recognized. Just where the line should 
be drawn as to what special advice the architect 
or the owner should pay for in the planning and 
construction of modern buildings, would seem 
to be a legitimate subject for the earnest consid- 
eration of the American Institute of Architects, 
and we commend it to them as a live question 
to be considered at their forthcoming conven- 
tion. We know of instances where an archi- 
tect, realizing the importance of having special 
advice, has paid for such services, and for the 
drawings incident to the proper completion of 
the building, a sum greater than he received in 
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fees, relying upon his private fortune to make 
good the deficiency and protect his reputation. 
Thisis all wrong. The recognized scale of com- 
pensation should be adequate to the service 
rendered, so that successful practice will secure 
better pecuniary rewards than it yet has done. 


BAD SEWER WORK. 


Reports from Mount Vernon, N. Y., indicate 
that some very bad sewer work has been going 
on there. According to a report in the New 
York Tribune, the filling in over the sewer pipe 
showed the gravest violation of the terms of the 
contract. The contractor, Bryan, had removed 
a large quantity of sand from the trench and re- 
placed it, to a depth of several feet, with stone 
blasted out at other points. ‘his stone was 
thrown in loosely, with no earth between the 
pieces, leaving the pipes exposed to great injury. 
Many of the pieces of stone were two feet or 
more in length and between two and three feet 
across, notwithstanding the contract limits the 
Size to five inches and requires all pieces to be 
Separated by earth. 

Such work as this indicates gross carelessness, 
ignorance, or corruption on the part of the in- 
spector and he should be promptly removed. 
If there is any engineer who has been supposed 
to look after the construction he is also culpa- 
ble. If, however, the engineer who prepared 
the plans is not employed to look after the work 
of construction it is high time he was, otherwise 
the taxpayers’ money will be thrown away and 
the town have a series of elongated cesspools 
instead of a sewer. 


POLITICS IN WATER-WORKS ENGI- 
NEERING. 


THE Cincinnati Commercial Gazette, in com- 
menting on the present unhappy condition of 
Cincinnati’s water supply and water-works plant, 
points out that its pumping station and intake 
was located in 1839, when the population af the 
city did not exceed forty thousand The water 
was drawn from what is now below the limits of 
the city. But Cincinnati has outgrown all this, 
yet the water-works are in the same locality. 
The sewage above the city is discharged into 
the river above the present site of the pumping 
station. There are at this time more people 
east of the water-works, so-called, than were in 
the whole city of Cincinnati in 1840. There is 
a greater population in Walnut Hills at this time 
than the whole city contained fifty years ago. 
Yet the pumping station has not moved a foot. 
The tunnels that supply the wells are located 
precisely as they were half a century ago, and 
the water that is supplied to the people is drawn 
from the same source that was then pure, but is 
now impure. 

Yet, in face of this experience, which has been 
published far and wide, we notice that a Public 
Works Commissioner, of Rochester, N_ Y., 
where the election of a water-works engineer is 
under discussion, said that he had no objection 
to going on record as in favor of a “ Democratic 
engineer.” Nothing was said about the impor- 
tance of the man being a competent civil and 
hydraulic engineer, but the essential requisite 
seems to have been that he voted for the candi- 
dates of a particular party. It will be unfortu- 
nate for Rochester or any other place if this 
political test is to be applied in the selection of 
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its engineering officials. It is to be hoped that 


the public-spirited citizens of Rochester, of both 
parties, will have influence enough to have polit- 
ical considerations eliminated in the selection of 
their water-works engineer. 

Since the foregoing was put in type, we learn 
that Emil Kuichling, a well known engineer, has 
been selected. Happily wiser counsels prevailed. 


KEEPING WALLS DRY. 


IN a recent issue of the London Architect, W. L. Dear- 
born explains Sylvester’s process for keeping walls dry. 

It consists in using two washes or solutions for cover- 
ing the surface of the walls—one composed of Castile 
soap and water, and one of alum and water. The pro- 
portions are tbree-quarters of a pound of soap to one 
gallon of water, and half a pound of alum to four gallons 
of water, both substances to be perfectly dissolved in 
water before being used. The walls should be perfectly 
clean and dry, and the temperature of the air not above 
so° Fahr. when the compositions are applied. The first, 
or soap wash, should be laid on when boiling hot. with a 
flat brush, taking care to form a froth on the brickwork. 
This wash should remain 24 hours so as to become dry 
and hard before the second. or alum, wash is applied, 
which should be done in the same manner as the first. 
The temperature of this wash when applied may be 60 or 
70° Fabr., and this also should remain 24 hours before a 
second coat of the soap wash is put on. ‘These coats are 
to be applied alternately until the walls are made imper- 
vious to water. The alum and soap thus combined form 
an insoluble compound, filling the pores of the masonry 
and entirely preventing the water from entering the walls. 


THE French post-office authorities have lately heen 
making experiments with a new wire, known as the 
‘*bi-metallic Martin,” composed of steel with a surface of 
copper. The result is that the wire has been adopted to 
replace the wires in the telegraph service, and it will also 
be used upon the telephone systems. 


THE Bell Telephone Company is putting its wires un- 
der ground at Montreal. 


OBITUARY. 

JOHN WESTINGHOUSE, senior member of the Westing- 
house Company, manufacturers of agricultural imple- 
ments, of Schenectady, N. Y., and eldest brother of 
George Westinghouse, the inventor of the air brake, died 
in Schenectady on the 2d inst.,-aged 50. 


CHARLES J. HARVEY, City Engineer of St. Johns, 
Newfoundland, died this week. He was engaged in the 
construction of the city’s new sewerage system. 


PERSONAL. 
WILLIAM P. BUTLER, for 11 years Assistant City En. 
gineer of Bloomington, I!l., has been elected City Engi- 
neer,. 7 


F. KirscuMAN, C. E., of Milwaukee, has been engaged 
to assist in the construction of the Wisconsin Midland 
Railway, upon which work has been begun at Fond du 
Lac. N. Boardman, of Fond du Lac, is consulting engi- 
neer. 


Six BENJAMIN BAKER, late Chief Engineer of the Forth 
Bridge, is on his way to this country in the steamer 
Aurania, which will arrive to-day or to-morrow. He is 
Consulting Engineer to the Canadian Government, and 
will probably in that capacity visit the Chignecto Ship 
Railway, at the head of the Bay of Fundy. 


THE following changes in the U. S. A. Engineer Corps 
have been ordered: First Lieutenant John Millis has been 
relizved from duty at Tompkinsville, N. Y., and ordered 
to New Orleans, relieving Captain D. C. Kingman, who 
is ordered to Oswego, N. Y., to relieve Captain C, F. 
Palfrey. | 


EMIL KUICHLING has been chosen to be chief engineer 
of the Rochester, N. Y., water-works. Mr. Kuichling 
entered the University of Rochester in the fall of 1864 and 
graduated from the regular art course in 1868. He then 
took a post-graduate course, and in 1869 received the 
degree of civil engineer. After completing his post-grad- 
uate course at the university he took the full three years’ 
civil engineering course at the Polytechnic School in 
Carlsrhue, Germany. Mr. Kuichling’s official career in 
Rochester commenced in 1873. 


* ENGINEERING SOCIETIES. 


THE fifty-seventh meeting of the American Institute of 
Mining Engineers will be held in the city of New York, 
beginning Monday afternoon, September 29, 1890, at 2 
o'clock. All sessions will be heldin Chickering Hall, 130 
Fifth Avenue. Hotel headquarters will be at the Park 
Avenue Hotel, 482 Fourth Avenue, where the Institute 
will also maintain during the month of October a post- 
office and bureau of information for members and guests. 
Applications for rooms and all other communications con- 
cerning the New York meeting (except such as relate to 
papers) should be addressed to James F. Lewis, chairman 
of the New York Local Committee, 23 Park Place, New 
York. 

The following programme is provisionally announced: 
Sessions of the Institute for the reading and discussion of 
papers on Monday afternoon and evening and Thursday 
morning, afternoon and evening. On Wednesday, Thars- 
day and Friday mornings the sessions of the British Iron 
and Steel Institute will take place. On Wednesday after- 


noon there will be an excursion of the two societies and | 


invited guests upon the Hudson River. 
On Thursday afternoon the Holley Memorial will be 
unveiled in Washington Square. The commemorative 


address will be delivered in Chickering Hall, previous to . 
the open-air ceremony. by Mr. James Dredge, editor of © 


London Engineering. 

On Saturday, members and guests will proceed by 
special train to Philadelphia; on Tuesday, October 7, to 
Lebanon and Harrisburg, and on Wednesday to Johns- 
town and Altoona, arriving Wednesday evening at Pitts- 
burg, according to the programme of the General 
Reception Committee. 

At Pittsburg, two joint international sessions will be 
held by the two societies and their guests, for the reading 
of papers. Further announcement will be made hereafter 
concerning these sessions, and special programmes will be 
issued by the Local Committees of Philadelphia, Pitts- 
burg, and the priocipal points to be visited in the subse- 
quent general excursions. 

The general excursion will proceed from Pittsburg to 
Chicago, and at the close of the visit to Chicago will 
divide into two parties, going respectively north and 
south. According to the programme of the General 
Reception Committee, the northern excursion will visit 


the Menominee, Gogebic and Marquette iron ranges and | 


the Lake Superior copper district, returning to New York 
via the Sault Ste. Marie Canal, the Sudbury (Canada) 
nickel and copper mines and Niagara, while the southern 
excursion will go from Chicago to Birmingham, Shelby 
and Anniston, Ala., returning to New York via Chatta- 
nooga, Tenn., Middlesbrough, Roanoke, Cripple Creek 
iron mines and Pocahontas coal mines, Luray, Va., and 
Washington. Both excursions will reach New York 
about October 28th. 


THE GRANT MONUMENT DESIGN. 


THE sub-committee of the Grant Monument Association 
have selected the design of John H. Duncan, architect, 
237 Broadway, New York, and willrecommend to the full 
committee that it be definitely and finally accepted as the 
design of the Grant Monument, subject to any change or 
alteration in the plan that may be suggested by the com- 
mittee and the architect. 

The design provides for a square structure, capped by 
adome. At the base it is roo feet square, and rises to a 
height of between 160 or 170 feet. ‘The body is placed in 
a crypt which opens through into the first story of the 
structure. In the crypt there are to be places for two 
coffins, A porch comes out in front of the structure run- 
ning up to which are a number of steps. This porch 
opens into the first story, which is really like a gallery 
encircling the dome, and from which it is possible to look 
down upon the coffin as it lies in the crypt. In the exte- 
rior and in the character of the ornamentatioz the struc- 
ture has been treated after the manner of the Grecian 
style of architecture. The material out of which the 
structure isto be built lies entirely with the committee, 
The drawings were made to allow the cost to fall within 
the limit of $500,000, the figure set by the committee. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
ENTRANCE TO THE NEW YORK LIFE INSURANCE COM- 
PANY’S BUILDING, MONTREAL, CANADA. 

BABB, COOK & WILLARD, ARCHITECTS, NEW YORK. 


‘FLOATING THE OHIO CONNECTING RAIL. 
WAY CHANNEL SPAN. 


WE begin in this issue the publication of illustrations 
relating to the noteworthy engineering feat, so success- 
fully accomplished last month, of floating into position 
the channel span of the Ohio Connecting Railway. 

In our issue of August 23 we gave a description of the 
construction of this channel span of the Brunot’s Island 
bridge across the Ohio River, near Pittsburg, Pa., and the 
remarkable features of its bodily transfer, several hundred 
feet, and high in the air, floating, on barges, from the 
pile foundation on which it was erected to its permanent 
position on the lofty piers. Since then we have received 
photographs that show the different stages of the work, 
and represent it sucessively, as it was erected, lifted up, 
floated up stream, and finally deposited on its piers. 

The span has a total length of 523 feet, a depth of 65 
feet, and a width of 25 feet. Its upper members are 
about 150 feet above low water, as stated on page 178, 
from which we substantially reprint the following account 
of the work. 

The principal waterway is underneath the span, and to 
avoid obstructing the large and constant traffic, which 
includes many unwieldy tows of rafts and barges, as well 
as to be somewhat less exposed to danger from flood, it 
was decided not to build any false work, trestles or piling 
whatever between the piers, but instead to assemble the 
span at the required level, with its axis perpendicular to 
the final position and far enough removed to be clear of 
the main waterway. - 

In the shallow water along the shore of the island piles 
were driven in an areaof about 100x600 feet, the short 
side of the rectangle being about parallel to the line cf the 
bridge and 300 feet below it at the upper end. Each row 
was cut off and capped about 13% feet above normal 
water level, and several lines of 20-inch steel I beams 
were laid across the caps. These formed stringers on 
which timber trestle bents, 54 feet high and go feet wide 
at the bottom, and 30 feet at the top, were erected and 
secured by wooden bracing and spécial adjustable iron 
tie rods. 

On this false work the iron and steel bridge members 
were hoisted, assembled and connected, as shown in 
Fig. 1. Nine specially constructed barges were then 
floated into position under the 20-inch steel beams and 
between the rows of piles. The barges were 130'x25'x8' 
deep, strengthened by longitudinal and transverse bulk- 
heads, and contained inlet valves through the bottom of 
every chamber. These valves were opened and the barges 
partially submerged. 

Suitable framing was erected on the barges underneath, 
and nearly up tothe steel beams. The valves were closed, 
and on August 18 the water was pumped out in about five 
hours by steam pumps on three adjacent tug boats, and 
as the barges rose they finally received the entire weight 
of the bridge span and supporting false work and floated 
it clear above the piles. oo 

The false work was securely connected and braced to 
the barges, which were connected together by stringers in 
front and longitudinal ‘bracing, and temporarily bolted 


’ with iron plates to the piles, and the span was secured 


against overturning by heavy steel guy ropes from each 
end of each barge. One flat boat was fastened to the bows 
of the last three barges, at each end of the line ; together 
they were equipped with four hoisting engines which 
operated about 60,000 feet of towing tackle. The lines 
wererun to the piers and to both shores. On the land 
side they were attached to the piles on which the false 
work originally rested. 

On the afternoon of Monday, August 18, everything 
was in readiness to begin the work of moving. Blocking 
was placed between the I beams and the caps of the piles 
and the structure held in this condition through the night, 
and on the morning of August 19 guy ropes were attached 
to the floating mass, the barges disconnected from the 
piles, and at 8.50 A. M. the hoisting engines, winding upon 
tackles made fast to-the shore, slowly drew out the barges 
until, at 11.15 A. M., the structure, including the boats, 
was clear of the piles. Stringers were placed across 
the rear of the barges and extra braces where the piles had 
previously interfered. Figure 2 is an end view of the 
bridge and trestle as erected and still supported on the 
piles, but with one barge B floated into position. Figure 
3 shows the barges all in position and supporting the 
structure, which has been swung clear of the piles. 

| (Continued on page 230.) 
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FLOATING THE OHIO RAILWAY CHANNEL SPAN. 
(Continued from page 226.) 


The line of barges, 500 feet long, with its topheavy 
burden, nearly 1,000 tons of which was from 100 to 
150 feet above the water, was then moved out like 
a unit and swung about one end as a center through 
a quarter circle, unti] it was parallel with the line 
of the bridge, towards which it was steadily drawn, as 
shown in the illustration on page 227. This was pre- 
pared from a photograph, taken at a point below the float- 
ing mass. as its engines drew it up stream against the cur- 
rent, and through wind and frequent rain, until it arrived 
between the piers. These had about 25 feet clearance 
from the end barges. Two heavy rainstorms interfered 
with progress in the afternoon. There was, however, not 
very much wind. The movement was slow, owing to the 
many lines, the number of shifts that had to be made, and 
the distance apart of the men, and was always in very 
short stapes, preceded by careful adjustment of the guy 
lines. The span was thus brought approximately to 
position over its seats, about 26 inches above the pier 
a’ the fixed end and about 24 inches at the roller end. 
Guide bolts were passed through the shoes and inserted in 
holes prepared in the masonry, and at 7.30 P. M. the 
valves in the barges were opened and the false work grad- 
ually sunk until, at 8.20 P.M., the span was 10 inches and 
8 inches clear of piers at the fixed and roller ends, respect- 
ively, It was then concluded to discontinue work. 
Wooden blocking was therefore put under for the night, 
and the span made fast to the piers by means of lines. 

The structure remained in this condition with the boats 
under the span through the night. At 7.30 the next 
morning the span had been lowered so as to rest entirely 
upon the piers, as shown in Fig. 4. In this the trestles 
and barges, though no longer supporting the span, still 
remain just beneath it, and a line of barges, like a boom, 
is seen stretched across from pier to pier in front of them. 
‘The total weight moved by the barges was about 1,800 
tons, 915 of which was the weight of the permanent span. 

The bridge site is near the head of a ‘‘1iffle,” and the 
normal current is very swift there, but was, at the time of 
bridge launching, reduced to an estimated velocity of three 
miles an hour by closing the wickets of the United States 
(Government dam across the river at Davis Island, a few 
miles below. The conditions were mainly favorable to the 
movement of the bridge, which satisfactorily fitted the 
seats prepared for it on top of the piers. 

Later in the day, the boats with false works were re- 
moved from under the span and taken to the original po- 
sition. ‘he work of shortening up the false works was 
then begun. 

As soon as the piles had been driven for the 416-foot 
span of the same bridge, the false works were to be 
floated down stream, around the point of the island, and 
towed into place in the other channel. ‘hey were then 
to be lowered on the piles and the boats removed. The 
erection of this span was then to be done in the usual 
way. 

Freshets in the Ohio River interfered with this work, as 
the level of the river was raised above pool stage, and the 
Davis Island Dam was let down. Owing to this delay, 
this work could only recently be done. The false works 
are now resting on the piles in the 416-foot span, and the 
work of raising this span will be begun in a few days. 

While the work of moving the false works around the 
island was under way, a violent gale of wind sprang up. 
A steamboat was used to tow the structure, assisted by 
lines running to the shores. When it was found that tbe 
steamboat would not hold the structure unassisted, the 
barges were allowed to drift against the shoie, and the 
structure held in that position until the storm was over. 


Large spans over the Hawkesbury River, Australia, the 
St. Lawrence River, the Missouri River, and perhaps else- 
where, have been erected in asomewhat similar manner 
by the use of floating false work, but so far as we semem- 
ber, none of them were as long as this span, nor was the 
false work for them built on piles and afterwards trans- 
ferred to barges, but was originally constructed on them. 
The Keystone Bridge Company, of Pittsburg, are the con- 
tractors for the building and erection of the Ohio connect- 
ing railway bridge. C. L. Strobel is the Chief Engineer 
of the Keystone Bridge Company, Max J. Becker, Chief 
Engineer of the Ohio Connecting Railway Company, 
and George R. Buchan is Superintendent of Outside Con- 
struction for the Keystone Bridge Company. 

We hope soon to publish detailed descriptions and il- 
lustrations, that are now being prepared, of the super- 
structure of this bridge, and the false work, traveler, 
barges and yeneral erection plant. 
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AIR VESSELS ON PIPES AND PUMPS. 


FOLLOWING the queries in regard to ‘* Air Cushions on 
a Water Main,” and the replies to them which were pub- 
lished in our issues of May 24 and June 7, the subjoined 
practical paper on the same subject will be found of timely 
interest. It was read by Dugald’ Baird, manager of the 
Leven Collieries, Fifeshire, and read at a meeting of the 
Mining Institute of Scotland. The illustrations have 
been reproduced from London E»gineering, in which the 
paper was published. 

It is noteworthy that while the author says, when 
speaking of the position of air vessels, that a number of 
them might be fixed on an extra long discharge column 
or force main, that in the single instance mentioned by 
him, in case No. 3, where there was a large air vessel 
placed on a discharge column about half way up, it seems 
to have had little or nc effect. This corroborates the 
opinion expressed on page 394 of Vol. XXI., that it is of 
comparatively little use to put air vessels on a force main, 
and that the only proper place for them is at the pump. 


During the past six years I have had an excellent oppor- 
tunity of studying the action of various kinds of pumping 
machines under many varying conditions, and, for the 
purpose of ascertaining the exact pressures and strains 
inside the pumps and pipes, my employer asked me to 
register these from time to time, and to doso a large 
number of diagrams were taken of steam cylinders, 
pumps, and pipes, and it is from these that the observa- 
tions are based. 

We have had during the time mentioned 35 different 
pumps at work, and have at the present time 27. ‘I'wenty- 
one of these are in operation night and day, and six are 
ready to start at a moment’s notice. Their capacity 
varies from 40 gallons per minute up to I,200 gallons per 
minute, and our total output in ordinary weather is 3,000 
gallons per minute. From the notes kept of the working of 
these pumps we are satisfied that the air vessel plays a most 
important part in the working of pumps, and I propose 
to give the results of these inquiries and the conclusions 
come to based upon them. 

1. Kelty No.1 Pit. A 12-inch combined plunger and 
bucket Dook pump, where the motion was given by 
means of wooden rods. The bucket and ram had a 
velocity of 100 feet per minute, and the water in the dis- 
charge pipes had a velocity of 144 feet per minute. The 
length of the column was 200 yards, and had a vertical 
height of 28 fathoms. There was an air vessel on this 
column, but it was fixed on the side of the pipes and so 
could not trap the air that came up with the water, and 
there was no means of charging applied. ‘This pump 
nearly always worked roughly and the wooden rods were 
often broken; the spurwheel of the engine also snapped 
aod was renewed by a steel oue, and three strong clack- 
pieces were burst. It was ultimately suggested that per- 
haps the air vessel was not doing its duty, and, having no 
other method, the oversman ran off the column. ‘l'his 
was found to do a great deal of good as it caused the 
pump to go very much easter; and he also found that 
this had to be done every third day, and that, if he 
allowed it go longer, the pump began to work roughly, 
as before. It was a clear case of all the air that was in 
the air vessel escaping away with the water, and the pump, 
being left without a cushion for the shock caused by the 
high velocity of the water, went roughly. This arrange- 
ment of running off the column was carried out until the 
pump was no longer required, and there is no doubt that 
it prevented a large number of breakages. No diagrams 
were taken of this pump, but from a pressure gauge put 
on the pipes the pressure was seen to be three times the 
statical pressure when the air vessel was not acting. 
After this it was thought desirable to procure diagrams, 
which would show the pressure at different parts of the 
stroke, and M'Naught’s engine indicator was used for the 
purpose, with good results. 

2. The second case was that of the same class of Dook 
pump. At Pirnie a 10-inch combined bucket and ram 
pump had a velocity of 96 feet per minute, while the 
water had a velocity of 192 feet per minute; the column 
was 200 yards long and had a vertical height of 15 
fathoms. ‘Ihere was an air vessel attached to this pump, 
which was charged by means of an air cock on the suction 
pipes, and the whole arrangement worked very well until 
the growth of water got too great for the pump going at 
a proper speed, and by-and-by the air cock got drowned. 
After a day or two the air evidently got exhausted from 
the air vessel, and heavy shocks came on to the pump and 
pipes and could be heard and felt even at the delivery 
end of the pipes. Owing to this extra pressure on the 
bucket the pump did not pump so much water, and 
before the cause was detected and a remedy thought of 
the pump itself was covered with water, and it looked as 
if the pump would be lost. A hole was, however, bored 
into the barrel, and this hole was tapped and a piece of 
pipe long cnough to be above the water was screwed 
into it. On the end of this pipe a self-acting valve, which 
admitted air but shut during the back stroke, was fixed, 
and in ten minutes the pump was going as smoothly 
as ever it did, and mastered the water. Diagrams 
were taken of this pump, and show most distinctly 


‘the benefit of the air vessel when filled with air. With the 


air vessel the greatest pressure registered was 48 pounds 
per square inch, while without the air vessel the greatest 


pressure was go pounds per square inch, the statical press 
ure being 38 pounds per square inch. These diagrams 
are shown on Figs. 3 and 4. 

3. This case was that of a 10-inch double-acting 
plunger pump going at 54 feet per minute, with the water 
in the pipes flowing at 150 feet per minute. The statical 
pressure was 104 pounds per square inch. The air vessel 
in this case could not be placed nearer than 20 feet from 
the first discharge clack and 35 feet from the other, and 
still with such a slow speed of pump and such a great 
distance from the clacks the highest pressure without the 
air vessel was §5 pounds per square inch greater than 
with it. ‘The diagrams are shown on Figs. 5 and 6. The 
column of this pump is 480 yards long and has a vertical 
height of 40 fath ms. ‘There is also another large air 
vessel fixed on the discharge column about midway up. 
This second air vessel was in working order when botb 
No. 5 and No. 6 diagrams were taken. An air vessel is 
also attached to the suction pi of this pump, and the 
same diagrams show the benefit of having an air vessel 
on the suction pipes, especially where they are long or 
small in diameter, or where the pamp has to lift its water 
a great vertical height, or where the ram is moving very 
fast. In the case referred to the suction pipes are only 
1 inch less than the ram; the height of them rvo feet. 
The vertical height the water is lifted is 15 feet. 
Figure 5 shows the pressure without the air vessel to vary 
from 8 pounds to nothing below atmosphere, whereas No. 
6 shows that the precsure with the air vessel on only 
varies from 9% pounds tc g pounds below atmosphere, 
and as a consequence of the steady suction the pump is 
able to pump more water. It was found that after this 
air vessel was put on to the suction the pump could keep 
out the growth of water with half a stroke less speed, be- 
ing reduced from 6 strokes to 5 4g per minute. 


Air VESSELS on Pipes AND PUMPS 


Fic. 2. 


4. The diagram shown on Fig. 9 is taken from a Kelty 
20-inch double-acting plunger pump, with a vertical head 
of go fathoms, and having a large air vessel, which could 
not be fixed nearer than go feet from the clacks. This 
diagram shows the extra pressure required to lift the 
valves or clacks. ‘The other diagrams already mentioned 
do not show this, because the pressure necessary to push 
the water through the discharge pipes is greater than that 
required to lift the clack, and so the pressure inside the 
casing does not fall the moment the clack lifts as it does 
in this case. ‘Ihe statical pressure is 234 pounds per 
square inch. The pressure required to lift the clack is 
300 pounds, but the moment the clack lid lifts the 
pressure falls down to 270 pounds, which is the pressure 
necessary to push the water up the column of pipes, 
which are 17 inches in diameter. At first there was no 
air vessel on this pump and there was great difficulty in 
keeping the joints tight between the rams, which were 
horizontal, and the delivery pipes, which were vertical. 
There was no diagram taken before the air vessel was put 
on, because up to that time we had no instrument but the 
M'Naught indicator which was insufficient to register 
these pressures. A hydraulic pressure gauge was, how- 
ever, put on, and it was found that, although the statical 
pressure was only 234 pounds, the gauge registered regu- 
larly 400 pounds, and occasionally 600 pounds per square 
inch. ‘The diagram, Fig. 9, taken with the hydraulic in- 
dicator sketched at Fig. 10, shows how great is the im- 
provement with the air vessel. Fig. 12 shows the type 
of engine and pumps referred to in this case; and as I 
believe it is the only case of the combination of Davey’s 
horizontal compound surface and underground engines in 
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one, it may be interesting to those who, like Mr. Carlow, 
whose general design it was, do not like to risk a large 
engine at the bottom of the pit, where the growth of 
water is so heavy as to give little standage to prevent 
drowning in case of accident. The stroke is 7 feet, 
cylinders 42 inches, and 66 inches in diameter ; steam 
pressure 65 pounds, diameter of ram 20 inches. The 
bell cranks work 17-inch and 15-inch buckets from the 
lower seams, which are 2v fathoms and 4o fathoms dis- 
tant, respectively. ‘Ihe arrangement is found to work 
very satisfactorily. Before the air vessel was put on the level 
of the water in the column at the delivery end never fell 
below the level of the delivery pipe; but since it was put 
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on the water dances up and down the pipes from 3 feet to 
5 feet every alternate stroke, having the appearance of a 
column of water resting on a spring. When it was first 
put on it was found that this vibratior took place, but 
every day the vibration grew less, until at the end of a 
week there was no vibration at all. This was owing to 
the air in the air vessel getting exhausted, the cause of 
which was a dip in the delivery pipe a, Fig. 12. A 
separate air pipe 5 was found to keep the air vessel 
always charged, the air being being got either from any 
leak in the ram stuffing boxes, or when the engine was 
going on air, or by a small cock on the suction pipes for 
the purpose when going solid continuously for some days. 


As already mentioned, Fig. 10 shows the hydraulic indica- 
tor used for taking the diagrams under high pressures. 
It had to be made specially to order by Schaffer & Buden- 
burg, as all our efforts at finding such an instrument were 
without success. It is simply the usual arrangement for 
fixing the paper, and the pencil for marking it, as in the 
Richards indicator, with a hydraulic pressure gauge at- 
tached to indicate up to 3,000 pounds per square inch. 
The mode of attachment will be readily followed from 
the sketch. 

5. The diagrams shown in Figs. 7 and 8 are taken 
from the ram casing of the surface pump of a Moore hy- 
draulic pump, and show a reduced maximum pressure 
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Air Vessecs on Pipes and Pumps 


with a piston air vessel as against its working without an 
air vessel. This pump is worked by a beam condensing 
rotary engine, geared 4 to 1, and it was found that the 
momentum of the flywheel carried on the rams and caused 
shocks which with a direct-acting Davey engine would 
not have occurred. It was to relieve the pump from these 
abnormal shocks that the air vessel was put on, which it 
does to a great extent when properly charged. 

Air vessels to be of any use must be kept constantly 
charged with air; and, while there are many ways of 
charging them, there are five which I would recommend, 
partly from actual experience and partly suggested from 
that experience: 1, running off the column of water; 2, 


by means of a pet cock on the suction; 3, by the system 
shown on Fig. 1, at C; 4, by the system shown on Fig. 
1, at D; 5, by means of a small air pump. 

The first method is certainly a very clumsy one. but it 
is, nevertheless, often used. It also makes it necessary 
to have an air vessel of great capacity, seeing that with a 
heavy head the air is compressed into such small volume. 
For example: with a head of roo fathoms, the air, after 
the column is full, if let in at atmosphere pressure, would 
only occupy one-eighteenth of the volume of the air 
vessel; or, in other words, if the air vessel was 18 feet 
long, the air would only occupy one foot at the top, which 
is not suflicient to be effective, unless the sectional area is 
all the greater, 

The second method of charging is a most convenient 
and effective plan, and, except when the head is over 
100 fathoms vertical, is found to serve the purpose 
well. ‘The air is drawn in in small quantities; either at 
the pet cock on the suction or at the suction holes of 
the rattlehead, also any air sucked in at the packing 
glands is caught. The air passes right through the 
punip casing and valves, and when the air vessel is fixed 
in the correct place the air is trapped into it. The objec- 


tion to this mode is that the pump draws a fraction less 


water, and the ram or bucket is apt to jump at the begin- 
ning of the stroke should there be more than a very 
small quantity of air in the casing at any onetime. This 
tendency, of course, increases with the vertical height 
pumped; but I have seen this plan adopted on pumps 
having 15, 20, 40, go, and 100 fathoms of vertical head 
with good results. : 

Refer to Fig. 1, at C, for the third method. We have 
there a separate pipe or chamber C, fitted with a common 
ston-cock ¢, a self-acting inlet valve /, a self-acting outlet 
valve g, with the pipe 4 from the column, and the pipe i 
to the air vessel, also an air cock &. To give the air ves- 
sel one charge of air the following is the process adopted: 
Shut /, open ¢ and &, and, as soon as the water in C is all 
run off and C full of air, shut £and e¢and open /, the 
water from the column 6 will then enter C, and send all 
the air out into the air vessel through g ands. This pro- 
cess must be repeated as often as is necessary. ‘The ob- 
jection to this process is that it is not automatic, and re- 
quires to be done by the man in charge. 

The process as shown at D, Fig. 1, is, I consider, the 
best under all circumstances. The apparatus consists of 
a small chamber D, a self-acting air valve /, Opening in- 
wards, a self-acting outlet valve m, and a pipe , which 
leads the air intothe air vessel. The chamber D is either 
fixed direct on to the pump casing f, or a pipe may be led 
from D to g, and thus D can be placed in any convenient 
position out of the way. The valve /opens automatically 
during the suction stroke of the pump, a small quantity 
of air is thereby drawn into D, and during the forcing 
stroke of the pump that air is expelled from D through 
m and # into the air vessel, and the same takes place 
every stroke that the pump makes. 

The last method is by means of a small air pump, 
either worked by hand, or, whichis much better, by some 
moving part of the pump. This action is familiar to 
every one and need not be described. 

I will now offer the following observations which 
readily are suggested by what has been already said. 
Every pump which has the ram or bucket moving at a 
greater velocity than 4o feet per minute, and has the area 
of the pipes not larger than the ram or bucket, will work 
more smoothly witb an air vessel than witbout one. 

Regarding the position of the air vessel. the nearer it 
is to the casing or barrel the better. If cnly one is used 
it should be placed immediately above the discharge 
clack—that is, on the delivery side of it. Then if the 
column be extra long, as in pumping up an incline or any 
other road where a long discharge column is required, a 
number of air vessels might be fixed; but the number of 
these and the distance apart will necessarily depend on 
the velocity of the water inside the pipes. It is quite 
evident that if a long distance intervenes between the ram 
or bucket and the air vessel, the shocks which have their 
origin in the casing or barrel will not be so readily re- 
lieved by the air vessel as if a short space intervened : 
because there will be a greater body of water to move, 
the inertia of which will Se sufficient to create a con- 
siderable pressure, though by no means so great as there 
would be if no air vessel was there at all, unless we 
imagine some extreme case, us a pump getting suddenly 
totally fast at the foot, and dropping full stroke, when, of 
course, nothing could save the casing or barrel. If these 
conditions presented themselves to a moderate extent I 
believe a piston air vessel, as shown in Fig. 11, would be 
of good service. Its action will be described further on. 

It is also of vital importance to place the air vessel in 
such a position that a regular supply of air may find its 
way ‘nto it and thereby replace the air that leaks away 
with the water, else a few days will be long enough to 
totally exhaust the air and leave the action of the air 
vessel ae/, 

The best form of an air vessel for a vertical column is 
that shown on Fig. 1 at A B, where it can be charged 
naturally or otherwise. The rising column A B is in- 
creased in diameter and an inside pipe A brought down 
near to the bottom of the chamber, where is fixed a cup 4. 
which diverts all the particles of air flowing with the 
water into the chamber. The simplest way to fix an air 
vessel on to a horizontal line of pipes is, as shown in Fig. 
2, exactly on the top side of the pipes. 

Figure 11 shows a piston air vessel, the same principle 
as that on our Moore’s hydraulic surface power pump, 


; but drawn so as to show its applicability to a single-act- 
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ing pump. I consider it could be placed with much ad- 
vantage on the casing or barrel of a plunger or bucket 
pump. Itconsists of a cylinder 2 in which is a piston 4, 
which has direct communication on the underside with the 
casing or barrel c, and on the top side with the air 
vessel d. There is a connecting pipe ¢ from below the 
piston to the top of the piston and in this is fixed a self- 
acting valve f. This valve is constructed with a spiral 
spring on the top of it, so that it can be screwed down or 
eased off, so as to give the required pressure in the air 
vessel. If the normal pressure in the air vessel is required 
at, say 300 pounds, this valve will be screwed down so that 
it will not pass any water unless the pressure in the air 
vessel becomes less than 300 from leakage at the piston, 
the pressure in the air vessel will thereby be sustained. 
It is also necessaty to attach an air charger on this 
air vessel, but the leakage of air is very slight. This 
piston air vessel will act exactly the same as an ordinary 
one—that is, it will give and take each stroke of the pump 
and has the great advantage of being close up to the 
place where, with few exceptions, all the shocks have their 
origin, that is, between the suction and discharge valves. 

Regarding the capacity of an air vessel, I have made no 
investigations. The air vessel on the Kelty pump shown 
in Fig. 12, and from which the diagram shown in Fig. 9 
was taken, is four times greater than the volume of the 
ram. The one on the Pernie pump, the diagrams of 
which are shown in Figs. 3 and 4, is three times that of 
the ram. The one on the Pernie pump, the diagrams of 
which are shown in Figs. 5 and 6, is twice that of the 
ram, the suction air vessel three-quatters that of the ram, 
and the piston air vessel twice that of the ram. I think, 
however, that no air vessel should be of less than four 
times the capacity of the ram or bucket. 


WAVE MOTOR AT OCEAN GROVE, N. J. 


THE pew wave motor in operation at Ocean Grove, 
N. J., during the season just closing, has been an object 
of interest to many visitors, and differs wholly in design 
from that erected last year. The latter consisted of a 
thick wooden blade, strongly built, and measuring about 
5 feet wide by 8 feet long. The blade was hung from 
pivots at its upper corners between two piles of adock, and 
was free to be swung to and fro by the waves. _Project- 
ing from the upper edge was a rod, so connected as to 
operate a pump which elevated salt water to a tank, from 
which it was delivered to carts for sprinkling the streets. 

The new motor depends for its action upon the riseand 
fall of a float acted upon by the waves. A frame, pivoted 
at one end, between piles, carries at its other end a float, 
from which a wire rope extends over a set of sheaves hav- 
ing a weight secured to it. Attached to this rope is a 
second one passing over another sheave and operating 
the plunger of a pump, the water being delivered by an 
overhead tank. The float weighs 2,500 pounds, the 
weight at the end of the wire rope 2,000 pounds, and the 
tank has a capacity of 12,000 gallons. As the float rises 
on a wave, the counter-weight descends and lifts the 
pump plunger, which performs the return stroke by its 
own weight, as the counterbalance is lifted by the fall of 
the float. The pump has a bore of six inches and a stroke 
of six feet, and is single acting. Allowance is made for 
the rise and fall of the tide by changing the length of the 
rope leading from the weight to the plunger. Provision 
is made for lifting the float entirely out of the water when 
the waves are running unusually high. 


A NEW GRINDING MATERTAL. 


ACCORDING to The Engineering and Mining Journal, 
crushed steel is said to be coming into use for cutting 
stone. It appears to be made by quenching very high 
carbon steel in cold water from an excessively high tem- 
perature, such as would overheat steel for most purposes. 
This renders it not only hard but rather brittle, so that it 
is possible to pulverize it ; it is crushed in a stampmill, 
and sifted closely to size. It is said to be not only 
cheaper, but much more effective than emery, giving a 
better polish and quicker, and lasting much longer. 


Tue tunneling of the Kbojak Mountains marks an im- 
portant step in advance in the project of building a rail_ 
road from the lower Indus Valley to Kandahar, in 
Afghanistan. The Khojak tunnel, though not yet com- 
pleted as regards lining, is one of the longest in the 
world, having a length of 12,456 feet. 


THE Elmore Patent Copper Depositing Company 
(Limited), of London, England, are the makers of the 
electrically deposited copper pipes which, of late, have 
attracted so much attention. ‘The pipes are made of any 
size up to 3 feet 4 inches in diameter and Ic feet long. 
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LOWERING A WATER MAIN AT PRINCETON. 


A FEW months ago it became necessary to lower a water 
main at Princeton, N. J. The size of the main was 10 
inches, and it was lowered, for a distance of 650 feet, 
from 2 feet 8 inches in the center of the trench, to nothing 
at the ends, so as to keep 4 feet of earth over it after the 
grade of the road was straightened at that point. 

The method of lowering is shown in Fig. 1. After the 
pipe was uncovered, a short piece of chain was passed 
around it in front of each joint, and the ends were brought 
up and hooked over the lower end of a long screw, which 
was bent up so as to form a hook. 

These screws passed through pieces of timber, placed 
across the trench, and each of them had a nut with a long 
handle, by means of which it could be raised or lowered. 
After the pipes were thus supported, the trench was exca- 
vated below them to the required depth, most of the 
weight of the pipes being taken on blocking, which was 
built up beneath them to keep them from swinging and to 
prevent injury from any accident to the chains or screws. 
In making this excavation much difficulty was experienced 
from an unexpected ledge of rock, which had to be wedged 
and sledged out piecemeal, much increasing the time and 
cost of the work. As shown in the sketch, the trench 
was wider on one side of the pipes than the other, for 
conyenience of excavation, the total width being about 


3% feet. 
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When everything was ready, a number of men, unwind- 
ing the nuts at a speed roughly proportioned to the depth 
the pipe had to be lowered at each point, gradually set- 
tled the pipe to its bed, the blocking being removed as it 
went down. The pipe thus lowered was the supply main 
from the stand-pipe to the distributing system, and it was 
the intention to have lowered it without taking off the 
pressure, usually about 70 pounds. With that object in 
view two 4-inch branches were capped, as shown in Fig. 
2, and the house services were temporarily connected by 
short lengths of hose. To keep the pressure on, however, 
would have involved the simultaneous lowering of an ad- 
jacent hydrant and gate, connected by a short branch, 
and it was finally concluded to take the pressure off the 
main while lowering, the town being meantime supplied 
through a 4-inch by-pass. 

The pipes were of the usual length, 12 feet each, and 
were estimated to weigh, with the contained water, 1,100 
pounds apiece. The chain was of }%-ioch iron, made 
with long links for convenience of hooking on. This 
would give a stress of at least 2,500 pounds per square 
inch, and in view of the probability that the rigidity of 
the joints might cause an unequal distribution of the load, 
it was thought by those in charge that a '%-inch chain 
would have been better, although no accident occurred. 
The screws were 1 inch in diameter and from 14% to 4% 
feet long, and the length of the handle on the nut was 18 
nches. 


The cost of the work was as follows: 362 feet of chain, 
$33.80; 40 screws, $42.53; 2 caps for 4-inch pipe, $10. 27; 
lumber, $4.08; total for material, $90.68. Excavating 
and back filling, $365.51; carting timber, blocking tools, 
etc., $15; night watch, $34; sharpening tools, etc., $2.65; 
total for labor, $417.16. To this must be added §s. 10 for 
incidental expenses, and $16.45 for building a manhole 
(4.50 per mason and $11.95 for brick and cement), bring- 
ing the total cost up to $529.39. The blocking was bor- 
rowed for the occasion and so cost nothing. The whole 
operation was planned and successfully carried out by 
James E. Burke. Superintendent of the Princeton Water 
Company, and Martin Bergen, Chief Engineer of the 
pumping station. 

The 4-inch pipe closer, shown in Fig. 2, consisted of a 
rubber gasket 8'4 inches in diameter and half an inch 
thick, supported by a ribbed cast-iron plate, drawo up by 
two 3{-inch bolts, having eyes formed in one end through 
which passed two other short bolts. These united the 
two halves of a collar of 2 by %-inch iron which embraced 
the pipe just below the hub. It answered its purpose 
very well. | 


AN EXPERIENCE IN THE CONSTRUCTION OF 
A GAS-HOLDER TANK. 


IN a paper on gas-holder tank construction, recently 
read before the Engineers’ Club, of Cleveland, O., and 
published in the Journal of the Association of Enginecr- 
ing Societies, G. A. Hyde gives the following data: 

In 1872 he was called to construct a gas-holder tank for 
the Titusville Gas Company, at Titusville, Pa., under the 
particular and unusual condition of superabundance of 
water in the earth. The location was a level piece of 
ground in the valley adjacent to a creek and the excava- 
tion coarse gravel and small boulders. The excavation 
was made 12 feet below surface of ground, 6 feet of which 
was below the bed of the creek. To make the excavation 
and construct the tank wall it was necessary to raise 8,000 
to 10,000 barrels of water per day. The method of pro- 
cedure to accomplish that end was as follows: A well 
was sunk outside of the space to be occupied by the tank 
and to adepth sufficient to drain the earth below the re- 
quired depth of the tank wall. After the excavation had 
been made to grade of the bottom of the footing a ditch 
was dug outside of the line of footing deep enough to re- 
ceive a line of sewer pipe ranging in size from 10 inches 
to 4 inches in diameter, running both ways from the well 
to the opposite side of the tank. The joints were left 
open to permit the free access of the water from the gravel. 
Then followed the laying of the footing and the building 
of the tank wall, during which time the pump was kept io 
constant operation. 

A to-inch iron pipe was laid under the footing at a 
point opposite the well, through which to convey the water 
collected on the inside of the tank wall. Another row of 
sewer pipes, ranging in diameter from 10 inches to 4 
inches, was laid along below and near the inner line of the 
footing, and connected to the iroa pipe leading to the 
well. From a few points inside of the tank, where abun- 
dant springs appeared, a line of 4 inch sewer pipe was 
laid to the larger sewer pipe, by which means all water ap- 
pearing was safely and surely conveyed to the pump- 
well. 

The whole surface of the bottom of the tank was then 
covered with cement concrete to the depth of 8 inches, but 
leaving a vent hole 10 inches in diameter at the junction 
of the sewer pipes and the iron pipe. to permit the inflow 
of water into the tank in the event of the stopping of the 
pumps, and the outflow of the water from the well. 

When the concrete was completed and properly set the 
holder was built, and then a plate was secured to the vent 
hole and covered with cement mortar. The water from 
the pump was then turned into the tank until filled to the 
top, completing the undertaking. 


—-_ 


EXPERIMENTS are being made by the Delaware an | 
Hudson Railroad Company to test the adaptability and 
superiority of steel ties for railroad uses. On a section of 
the road leading south of Ballston, N. Y.. for nearly half 
a mile, the wooden sleepers have been removed and the 
track reconstructed with the steel ties. The test of the 
safety and adaptability of the steel ties is being made 
under the supervision of A. J. Swift, chief engineer of 
the road, and they will be adopted or rejected upon his 
recommendation. 
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WORK ON THE NICARAGUA CANAL. 


A WASHINGTON dispatch states that A. J. Menocal 
and several other gentlemen of the engineering staff of the 
Nicaragua Canal construction corps have just reached 
Wasbington from Greytown ona short leave of absence. 
They report commendable p-ogress already on the great 
engineering project. Several million dollars have already 
been spent and the active work of canal construction is 
now well under way. 

The actual dredging for the canal on the gulf side has 
begun. The telegraph line from Greytown to Lake Ni- 
caragua, connecting with the lines on the Pacific coast, is 
completed and the railroad from Greytown to the lake 
along the line of the canal is well under way. 

At present about 1,800 men anda corps of 80 engineers 
are on the ground and at werk. The work prelininary to 
work on the canal proper was the building of the great 
pier at Greytown, extending 1.800 feet out toward the 
deep water. This pier is necessary to protect the entrance 
to the canal and work on it was begun early last January. 
Seven hundred feet of the pier has been completed. This 
pier has proved a lucky enterprise. When work was begun 
on it the entrance to the harbor was obstructed by a sand- 
bar. The 700 feet of pier already built has so changed 
the current that this obstructing sandbar has been almost 
entirely worn away by the action of the water. 


VITRIFIED PIPE FOR SEWERS. 


IN an address on the sewerage of Columbus, O., deliv- 
ered at the Columbus Board of ‘rade Auditorium a short 
time ago, Col. George E. Waring, J:., said, in discussing 
the plans for a proposed new intercepting sewer : 


‘* The specifications call for the building of the upper 
end of the sewer, where it is 24 inches in diameter, 
with 24-inch pipe. I have myself recommended fre- 
quently, in years past, the use of vitrified pipe of as large 
a diameter as 24 inches. I shall never do it again. Those 
pipes are not reliable, and I do not know to-day of a 24- 
inch sewer, nor a 20-inch sewer, nor an 18-inch sewer con- 
structed in that way that I should consider reliable. The 
material is not a safe one to use in these large diameters, 
and I shall hereafter use nothing larger than 15 inches. 
Everything beyond that 1 shall make either of concrete 
or of brick work. * * * ; 

‘* I noticed also that it is provided in the specifications 
and in the contract that, where the sewer is 3 feet in 
diameter, it shall be built, as we say, of two rings; that 
is, that it shall be 8 inches, and a streak of mortar thick, 
instead of g inches. It seems to me that this is a waste 
of material, and will fail to secure the best results. There 
is no reason why a 36-inch sewer may not be made of a 
single ring of brick. Any engineer, contractor or in- 
spector attempting to build a sewer of asingle ring, will 
be very sure to bave a good quality of brick. good cement, 
and good workmanship; whereas, if he is allowed to use 
tworings, he may put in anything he likes, expecting that 
the mere bulk of material will carry him through. 

**T have had a good deal of experience with sewers of 
that size, with both 8-inch walls and 4-inch walls. and in 
my opinion the 4-inch walls are stronger, the joints tighter, 
the material harder, and the friction of the stream has a 
great deal less effect in washing out the mortar and leav- 
ing it rough, because the mortar is better. I therefore 
recommend that so far as the sewer is 3 feet in diameter, 
it be reduced from the double ring to the single ring.” 


We shall be glad to Jearn the experience of other of our 
readers who have used large sized vitrified pipes for 
sewers. 

With regard to the number of courses of brick in a 36- 
inch sewer we should say the character of the soil should 
determine that. . 


ACCORDING to a Washington dispatch, the Commerce 
Committee of the House has agreed to a favorable report 
on the bill introduced by Representative John M. Wiley 
authorizing the construction of a bridge across the Hud- 
son from Manbattan Island to the New Jersey shore. 
‘The bridge has received the sanction of the Legislatures 
of both States. The bill provides that the structure shall 
be erected not above Fifty-ninth Street, New York. 


SECRETARY BUCHHOLZ, of the Board of Experts of the 
Brooklyn Bridge, sent out notices recently that the time 
for the reception of plans for increased terminal facilities 
would be extended twenty days from September r. ‘The 
reason for this is that very few plans have been received. 


THE 110-ton traveling crane at the gun shops at Wash- 
ington, D.C., is said to be the largest in the world. 
Including the frame work on which the crane rests, the 
cost amounted to $10v, 000. 


THE RIGHTS OF STREET CAR COMPANIES 
AND OF LOCAL AUTHORITIES. 


THE relative powers of street car companies and local 
authorities in those districts traversed by the car lines, so 
far as the power over the maintenance and construction of 
the road is concerned, has recently been settled in England 
in the Court of Appeal, in connection with the Bristol 
Tramway Company on the one band and the Corporation 
on the other. The ‘Tramway Company when laying the 
lines originally laid between the metais,and to a width 
of one and a balf feet on each side, granite sets, the road- 
ways at that time being to a large extent macadam. The 
Corporation, having determined later to adopt a system of 
wood paving, called upon the car company to substitute 
wood for the granite at their own expense. This demand 
was subsequently withdrawn, the Corporation announcing 
their intention of laying down the wood themselves 
throughout. To this determination the car company took 
exception, everring that in the Tramways Act of 1870 they 
had certain rights as to the roads with the power of ap- 
pealing to the Board of Trade for arbitration. They 
accordingly obtained an injunction against the Corpora- 
tion, restraining them from making any change pending 
such an appeal to the Board of Trade. The Corporation 
took the question to the Court of Appeal, and obtained 
judgment on the ground that the powers of reference en- 
joyed by the various car companies to the Board of Trade 
did not embrace those of authority over the roadways tray- 
ersed by their lines. The court called attention to the 
fact that the act expressly stated that local authorities 
should not be interfered with so far as their powers of 
alteration or improvement of the roads was concerned 
and that the rights of the car companies were limited 
simply to the question of user. 


PETROLEUM ENGINES FOR LIGHTHOUSES. 


AN interesting application of the Priestman petroleum 
engine has just been made at the Corsewall Lighthouse, 
Firth of Clyde, Scotland, where Mr. D. A. Stevenson, the 
engineer to the Commissioners of Northern Lighthouses, 
has adopted this motor for working the fog signal appara- 
tus which has just been erected there. ‘I'he signal, ac- 
cording to Enyinecsing, is produced by a siren, and it is 
to supply compressed air for this that the Priestman 
engine has been adopted. From the circumstances of the 
case, steam could not Le used, and hot-air engines so fre- 
quently used in lighthouses are cumbrous, whilst if gas 
engines are used it is necessary to fit up a gas-distilling 
apparatus, which again takes up a good deal of room. 
The engines at Corsewall are three in number, and of five 
horse-power each. They use the same heavy petroleum 
that is used for lighthouse lamps, and hence there is no 
danger of an explosion occurring as there would if benzo- 
line or naphtha was used. The engines, of which one is a 
reserve in case of a breakdown, drive a set of compressors 
through a helical gearing. The air is compressed, at a 
pressure of 40 pounds above the atmosphere, into the re- 
ceivers from which the supply for the siren is taken. 


BOOK NOTICES, 


ACADEMY ARCHITECTURE AND ANNUAL ARCHITA&CTURAL Raevigw, 
1890. Published by Alex. Koch, archit ct. London, England, 
Price, $1.50. 


The first appearance of Academy Architecture, last 
year, proved so successful that the London publishers 
concluded to issue also an American edition for this year. 
The little volume has just been brought out, and contains 
108 pages, given up entirely to illustrations. ‘hese 
represent a selection of the most prominent architectural 
drawings hung at the Royal Academy Exhibition, and a 
review of interestiug architectural subjects carried out, or 
designed, during the last few years. hile the illustra- 
tions are, perhaps, not the most desirable specimens of 
the engraver’s and reproducer’s art, there can be little 
question that the matter presented will prove interesting 
and valuable to architects, draughtsmen, and des‘gners, 
as well as to students and lovers of art generally. 

The American edition is in the hands of William 
Mueller, 695 Broadway, New York. 


CLEVELAND, O., claims the lead in the American ship- 
building industry on the lakes. Since January 1, 1890, 
the vessels built at the different points number 73 steamers, 
the gross tonnage being 63.922, and 18 barges and sailing 
ships of 15.315 tons. Last year the vessels built on the 


l great lakes measured 107,080 tons. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer. will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at thetime. Anonymous letters 
will not be noticed. 


EXPERT ADVICE FOR ARCHITECTS. 
New York, September 8, 1890. 


To the Editor of Tur ENGINe«RInG anp Buitpinc Recorp- 


Sir: In your issue of September 6, your article entitled 
‘* A Lesson For Architects,” is very much to the point. 
Many architects must, however, open their eyes to exist- 
ing practices, which are unprofessional and contrary to the 
interest of their employers—viz.: their selection of favorite 
contractors wbo will supplement the deficiencies of the 
architect on points of construction. Some of our arcbi- 
tects are known to have their iron construction designed 
in this way. Can they make themselves believe that this 
work is done absolutely gratis? Do they not appreciate 
that their employer is paying an additional fee, hidden, of 
course, within the bid? Do they understand that such 
contractors are necessarily looking out for themselves far 
more than they are for the owner? 

Is an architect doing his full professional duty when he 
thus delegates a large part of the design of his buil jing to 
such parties? Only one conclusion can possibly be drawn 
from such a practice, and that is, the architect is not will- 
ing to sacrifice any portion of his fee to a consulting engi- 
neer, who would bave no interests to serye but those of the 
architect and owner. 

The results, as pointed out in your article, will never 
be obtained until architects realize that they must sacrifice 
sone portion of their fees to competent engineers, or else. 
that they gust frankly state to the owner that it would be 
greatly tu his interest, in getting both better and more 
economical results, if he would allow an additional pro- 
fessional fee for the employment of competent engineers 
to advise upon the foundations, structural work, sanita- 
tion, etc., of the building under contemplation. 

CONSULTING ENGINEER. 


THE MIDDLESBOROUGH, KY., WATER- 
WORKS. 


MIDDLESBOROUGH WATER COMPANY, 
MIDDLESBOROUGH., Ky., September 7, 1890. 
To the Editor ef Tug ENGINEERING AND BUILDING Rucoxp: 


Sin: I don’t koow if you have ever received a pros- 
pectus of the ‘* Marvelous City” of Middlesborough, 
Ky., or not. I therefore send you one by this mail, and 
as soon as the new one, that the association is getting out, 
is ready, I will forward one of them. About a year ago 
there were two or thres houses in this valley, to-day there 
are hundreds. ‘he residents are temporarily supplied 
with water from *‘ Summitts Fork ” through a inch pipe 
by two Davidson No. 3 pumps, located about a mile from 
the city, pumping to tanks on Arthur Heights, about 100 
feet above the main streets. 

Work was commenced in July for quite an extensive 
system. A storage reservoir of some 400,000,000 gallons 
capacity will be formed by damming up Little Yellow 
Creek, located about a mile and a quarter from the center 
of the city, between the main Cumberland range and 
Mingo mountain. ‘The dam will be of earth embank- 
ment with a core of solid masonry, § feet thick at lowage 
line, increasing in thickness to base, which will rest on 
rock bottom. The pumping station will contain one 
6,000,000 vertical pumping engine, with space for others 
when required, and a 24-inch force main to 1,000,000 
gallon tank on summit of Mingo mountain, 275 feet above 
plain of city. 

Contract has been awarded to Anniston Pipe Works, of 
Anniston, Ala., for all 20 and 24-inch pipe (about 1,000 
tons), and to the South Pittsburg Pipe Works, of South 
Pittsburg, Cenn., for all smaller sizes and all specials. 
The Cunningham Iron Works, of Boston, will construct 
the stand-pipe ou Mingo Mountain. The ci.y contracts 
for 50 fire bydrants, at $5 per annum for first 50; $60 for 
next 50, and $50 for all over 100. The meter system has 
been adopted, and the National Meter Company of New 
York, will furnish Crown meters. The Ludlow Valve 
Company has the contract to furnish all valves and 
hydrants. Pumps have not yet been ordered, as the 
engineer is not yet ready with plans. Professor Waller, 
of New York, has analyzed the water of Little Yellow 
Creek, and pronounces the quality excellent for Jomestic 
and manufacturing purposes. Work will be pushed as 
fast as possible, and it is expected that water will be 
turned on in July, 1891. 

The dam will be started in a few days. 

A. H. MARTINE, 
Chief Engineer and Superintendent. 


A sTREP cable railway has lately been built up the 
slopes of Monte San Salvatore, near the Lake of Lugano, 
ltaly. The power for working is obtained from a stream 
in the vicinity, and is transmitted electrically to the oper- 
rating station. ‘I'he water is led through a long iron pipe 
to two Girard turbines coupled direct to Oerlikon dyna- 
mos. The road is about a mile long and has grades vary- 
ing from 17 to 60 per cent. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be cerernly. re- 
pared and a proof of both question and answer mai od to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as 2 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
eopere piece of paper, so that it may be prompcly sent to 
the tor. 


FIRE STREAMS. 


‘*G.S.,” of Billings, Montana, writes: ‘* How far can 
a fire stream be thrown under the following conditions? 
We have two 500,000-gallon pumps (a Dean anda Blake); 
suction to pumps is 12-inch pipe, 40 feet long ; discharge 
is 8-inch pipe, 7,920 feet long; from 8-inch pipe to 
hydrant there are 2,240 feet of 4-inch pipe ; from hydrant 
to end of nozzle there are 1,300 feet of hose, nozzle has 
{-inch opening. What I want to know is this: How 
many pounds pressure ought there be at the nozzle when 
we have 160 pounds pressure at the pumps? Also, how 
long a stream had we ought to get when the nozzle is held 
at an angle of 45 degrees? We have four and a half 
miles of main pipe (Kalamein) with 160 taps (3% and 4% 
inch), you can safely figure on one-quarter of them run- 
ning all the time for sprinkling purposes.” 

[We know of no formula that could be appjied to the 
above case with anything like satisfactory results. Most of 
the conditions entering the problem are of a decidedly 
variable character and cannot be properly taken into 
account in a calculation. We would refer our corres- 
pondent to a paper read by John R. Freeman some 
months ago before the American Society of Civil Engi- 
neers, and, also, in more condensed form before the New 
England Water-Works Association, in which an exhaus- 
tive account is given of experiments relating to fire 
streams. An abstract of the paper is given in THE ENGI- 
NEERING AND BUILDING RECORD, Vol. XXI., pages 71, 
137, 183, 214, 325, and 340. Study of what was given of 
the paper in our columns will prove alike interesting and 
valuable to G. S.] 


BOOKS ON FLUMES. 


H. T. Kocn, of the Castle Creek Water Company, 
Aspen, Col., asks: ‘‘ Have you any works treating of 
and describing flumes?” 


[So far as we are aware there are no books treating 
solely of the Subject of flumes. The literature of the sub- 
ject is somewhat scattered in the shape of contributions 
to engineering societies, chiefly Western, and can be 
found in their transactions. | 


STEEL FOR WATER AND OTHER PIPES. 


REFERRING to the article entitled ‘‘ Steel for Water and 
Other Pipes,”’ published in our issue of August 2, 1890, 
The Steel Pipe Company, Limited, of Kirkcaldy, Scot- 
land, write: 

‘* We inclose herewith copy of a letter which we have 
sent to the Secretary of the American Water-Works Asso- 
ciation, and shall be obliged if you will kindly send us any 
further particulars referring to the uses of steel for water, 
etc., which may come under your notice.” 


[The letter addressed to the American Water-Works 
Association reads as follows : 


‘“We notice in THE ENGINEERING AND BUILDING 
Recorp of August 2 that reference is made to a discussion 
upon the uses of steel for water and other pipes, and we 
shall esteem it a favor if you will kindly send us a copy of 
the proceedings. We may mention that the managing 
directors of this company are the pioneers in Great Britain 
of this industry, and that the steel pipes referred to in the 
above article were made to the specifications and under 
the supervision of our managing directors, Messrs. A. & J. 
Stewart, and The Steel Company, of Scotland, Limited, 
being sub-contractors, and all the other pipe lines referred 
to were manufactured by us. Thiscompany isa new com- 
pany organized to carry out steel pipe line contracts, and 
has been instrumental in introducing steel pipe lines to 
the British colonies, to South America, Africa, and nearly 
all countries in the world.” ] 


FIVE years ago the electric light began to be used in 
Japan. Since then there has been a rapid development 
in electrical matters in that country, and the capacity of 
the present electric light stations is 22,300 lights. 


.is virtually standing out of doors. 


Va=sID LI | 


OM 
NE we 
HRSA | 


sot a 
a 
> 
[=p 


. om ee mm ee me 8 oom 00 ato am Oe 8s PR mek am em ee ws 


HEATING AND VENTILATING SCHOOL- 
HOUSES 


(Concluded from page 220 ) 


THE general arrangement for the location of a furnace 
is shown in Fig. 8. The furnace is placed in the base- 
ment, of course, and the flues, which are also shown in 
Figs. 9 and 10, are placed as near as possible to it, oneof 
them going up to the first story, and the other to the sec- 
ond story, the one going to the second story being the 
smaller flue, because its greater height gives it a stronger 
draught power than the shorter one. These areas are 
about as two to three. One of the special features of this 
arrangement is this, that the whole space at the front end 
of the school building is a cold-air box, having three win- 
dows on as many sides opening into it, so that the furnace 
It does away with tue 
chief objections to the cold-air box, with its necessarily 
contracted area and its frictional resistance to flow and 
the retarding effect of bends, etc., for the access of air 
through the windows and large chambers is relatively 
free. These windows are arranged to provide against 
failure to secure air supply in the case of strong winds. 

The exhaust aperture is at the floor, partly underneath 
and partly above the platform, on the same side with the 
air inlets. In Figs. 9 and 1o note the relative position of 
the supply and vent apertures. Manifestly, in such a 
room as this, with three cold sides, the warm air rising to 
and floating at the ceiling will be chilled by contact with 
the walls and windows and thrown down; it will then tend 
to move across the floor and away from the walls and in 
directions whose resultant point would be somewhere in 
front of the platform, and the vent opening might perhaps 
better be at that point, but convenience in construction 
and cleanliness also favor the location shown, and effi- 
ciency is practically unimpaired. The areas both of vent 
and of discharge are in all cases large. 

The furnace pipe is made to pass around and up through 
the discharge shaft, as shown in Fig. 11. An 8-inch pipe 
is fitted to the furnace collar and that pipe is enlarged to 
a to-inch within the flue in order to get a larger surface 
for heating the air in the flue, and also to secure a slower 
movement and longer retention-of the hot gases through 
it. But there are times when a greater heat will be 
wanted than can be furnished by this pipe. When, in 
warm weather, the temperature of the furnace is lowest, 
we want the highest temperature in the vent flue, and by 
the arrangement thus far considered we get the reverse of 
what is actually needed. But if at such times the furnace 
heat not wanted in the rooms could be diverted into the 
ventilating flue the desired condition would be realized. 
The figure shows a 15-inch pipe connecting the ventilat- 
ing shaft with the hot-air chamber of the furnace, and 
through which, by the opening of a damper, the heated 
air may be passed. So that when there is an excess of 
heat in the furnace for the requirements of warmth, it is 
possible to open up this damper to admit the heated air 
to the vent flue, the air passing from the furnace directly 
into that flue, and so giving the extra warmth required. 
To be sure, we are then passing fresh air into the flue and 
in so far displacing foul air, but Professor Woodbridge 
considers that a better method than putting a stove into 
the vent flue of a little school-house and trusting to the 
janitor, who visits the school but once or twice a day, to 
look after and keep up the fire, or even trusting to the 
teachers, who have something else to do than to poke fires 
and feed them with coal. 

This vent flue, as well as those for supply, must, of 
course, be controlled in area. It is done by means of two 
dampers hinged as shown, and opened to requirement by 


‘cords passing over pulleys and brought as one down into 


the principal’s room, with means for securing it at 
notches, which might be conveniently marked for o°, 10°, 
20°, etc., weather, as indicated by an outside thermom- 
eter. 

Figure 12 shows a method of arranging the inlet windows 
so as to prevent luss of air. Ordinarily, if the air is blow- 
ing in through a chamber window strongly on one side, it 


will be, in part, passing out on the other, or leeward side, 
and to that extent will be lost. Therefore it is desirable 
to arrange the inlets so that in whichever way the wind 
blows, the desired quantity shall be passing into the 
room. Suppose a long, vertical box, covered with wire 
cloth, through which the air can easily pass, be placed 
before each window, and that over that wire netting light 
gossamer strips or valves are hung. With the least air 
pressure these are thrown out, letting the air in freely. 
Whenever the wind blows in through the window the 
valve is open and the air passes through, but the moment 
the wind takes the opposite direction these valves close. 
Therefore, if the air blows in strongly on one side it 
merely closes up all the valves on the other sides and 
keeps in the chamber all the air that would otherwise es- 
cape, and the influence is at once felt in the pressure pro- 
duced on the furnace. In still weather the air will come 
in through all these windows gradually, slightly lifting 
the valves, and whenever the high wind would tend to 
disturb the action of the furnace, such action is prevented 
by the closing of the leeward valves. 

One thing more in connection with this furnace. It has 
been said that when the air is warm outside but little heat 
is wanted in the furnace, and that it would better pass up 
the ventilating flue. In other words, very little heat is 
wanted from the furnace in warm weather, and in cold 
weather the total produced 1s wanted. It must be said 
that this furnace is not altogether what could be desired 
for the transfer of heat from the gases tothe air.  Al- 
though we have large area and intimacy of contact on the 
outside, we have not a correspondingly large area and 
provision for intimacy of contact on the inside. The com- 
bustion gases may pass off from this furnace pretty hot. 
What is wanted here is, of course, some means of trans 
ferring to the supply air that otherwise waste heat. 

Figure 13 shows an arrangement proposed for this pur- 
pose. The direct and vertical pipe which goes into the 
vent flue has a damper which may be closed. The clos- 
ing of this damper forces the hot gases to pass through 
the long trombone-formed pipe, shortened in the figure 
for want of space. The combustion gases make a tor, 
tuous course; the current is broken at each turn, and the 
conditions are favorable for a large transfer of the con- 
tained heat. 

In the resulting discussion, Professor Woodbridge, 
speaking of the extension rings on the furnace, shown in 
Fig. 5, page 219, said that these rings are cast in one 
piece with the parts to which they belong, and are a part 
of the furnace itself; and these flanges becoming chilled 
tend to keep the shell to which they are attached much 
cooler than it would be without them, and the cooler the 
shell the more perfect the transfer of the heat of the gases 
inside of that shell; and, further, the effect gotten from 
so extended a surface moderately warmed is very much to 
be preferred to the same heat yielded to air by a small sur- 
face highly heated. There has beenin no case observed 
any overheating of the air. The question is simply this: 
Given a certain amount of furnace shell surface exposed 
on its inside to combustion gases at fixed temperature, 
and on its outside to cooler air, by which of two ways will 
that shell transfer the heat most rapidly; by the contact 
of cool air with a plane outside surface, ur by conduction 
through continuous metal kept cool by the movement of 
air over an extended surface ? 

When the extended surface is, in form and exposure, 
such as to allow as free a movement of air over it as would 
be had over the corresponding plane surface, the heat 
transfer is increased, and for these reasons: First, the 
transfer of heat by convection per unit of surface, varies 
directly as the temperature difference between that sur- 
face and the impinging air. Second, the rate of transfer 
of heat between two planes represented by one inch of 
continuous iron is 390 times that yielded by convection 
when the two planes have the same temperature difference 
as that existing between the air and the warmer surface. 
Hence, if the surface next the combustion gases is main- 
tained at a fixed temperature, the temperature difference 
between an extended surface and the impinging air can- 
not vary inversely as the ratio of extension, but must be 
in considerable excess of the ratio, because of the rapid 
transfer of heat by conduction. ‘Thus, if the temperature 
difference between the plane surface and the air were 30 
degrees, by the extension of that surface to 12 areas, the 
temperature difference between it and the air would not 
drop to 25 degrees, but would be maintained at, say) 5° 
to 75 degrees. 
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If the objection is made that the rapid cooling of the 
furnace shell makes its fire.exposed temperature so low 
that the assumption on which the argument just made is 
based becomes untenable, that very objection contains all 
the argument desired in favor of extended surface, since 
the cooler the furnace shell the more rapid and complete 
must be the transfer of heat from the combustion gases to 
it, and from the shell to the air. 

As to what happens to overheated air that comes in 
contact with red-hot iron, Professor Woodbridge continued 
that the amount of dust floating in the air, the purest air 
obtainable or found within our buildings, is much larger 
than is generally supposed. Not untila room is darkened 
and a sunbeam is ‘‘seen” by the reflection of its light 
from the dust in its path, do we begin to have any idea of 
the quantity of dust there may be and is in air which 
has seemed pure. Concentrate that sunbeam by a lens, 
and the dust seems to become so thick that the vision can- 
not penetrate it; and one would be loath to take the next 
breath from that spot to which it would seem that all the 
dust in the room had betaken itself. 

If such air comes in contact with hot surfaces, the 
organic matter in it is cooked and burnt; it is changed 
into a charred material, into fumes, into gases, and into 
smoke, and when ordinary dust-laden air touches surfaces 
which are overheated, the disagreeable results peculiar to 
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overheating are largely due to the effect of heat on the 
floating matter which is in the air. 

Concerning the statement that we need more air in warm 
weather than we do in cold weather, Professor Woodbridge 
said that organic matter is always present in the air. Two 
things are in general required to make that organic matter 
offensive, if not morbific. One is heat, and the other is 
moisture. The air is drier as it comes into our houses in 
the winter than it is in milder weather ; in milder weather 
it is moist, and it is also warm; and because of those two 
conditions, favorable to the decomposition of organic mat- 
ter in the air, much more air is required for comfort in 
warm weather than in cold weather, when it comes into 
our houses in a much drier condition. The drier the air 
and the colder the air, the less will be the quantity required 
for agreeableness and for health. The carbonic acid gas 
becomes then the principal thing which we have to con- 
sider as a test of impurity. But when the weather is mild 
and moist, other things force themselves on our consider 
ation. An air quantity which would be perfectly satis- 
factory on a winter’s day would not be tolerated in the 
summer season, when the air is moist as well as warm. 
It would not only be intolerable, it would be morbific. 
In the summer we must have open windows and a natural 
ventilation, compared with which in effective work artificial 
ventilation is child’s play. Wemust have greater volumes 
as we increase the moisture of our air. 
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In answer to a question whether he had ever advised 
any special means for adding to the humidity of the air, 
Professor Woodbridge further stated that he had not done 
so as a rule except where it seemed to be required. The 
amount of evaporation necessary to effect any considerable 
change in the humidity of air can easily be figured out. 
It seems mere child’s play to add the little amount by 
evaporation which we get by the ordinary methods em- 
ployed for that purpose. If we figure it out we will 
find that it is very small. Let us do it roughly. We are 
passing into a school building with 50 pupils tn it, 
100,000 cubic feet of air an hour; we are taking it in 
from the outside at a temperature of 30, when its has, 
sav, I.§ grains of water to a cubic foot of air, we will 
raise the temperature to 70, say. It would hold about 
8 grains of water at that temperature; therefore there 
would be just about 6.5 grains to be added to saturate 
or 4 grains to raise the relative humidity to 60. Mul- 
tiply that by 100,000 and we have 400,000 grains of water 
to be added to the air in that school-room ; that is so say, 
400,000 divided by 7,000 equal 57 pounds of water per 
hour required to effect Juae humidity. Usually four or 
five pounds of water per hour is a generous rate of 
water evaporation in school-house furnaces or about one- 
third grain per cubic foot of air. 

As much coal would be required for water evaporation 
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as for heating the air. And then what have we got? A 
warm and moist air, and the organic matter in dust, vapor 
and other form becomes evident by its quicker decompo- 
sition, its offensiveness and its unwholesomeness, and, 
further, we have a humidity within doors which we do 
not get when we are outside, making the effect of a quick 
transition the more hazardous. Professor Woodbridge 
thinks that the conditions ure excellent when we get 
pretty dry air, 20 per cent. or even 15 per cent of 
moisture. The English require a higher humidity 
because all their living is in a moister climate. Disease 
germs and zymotic diseases do not thrive in a perfectly 
dry state. 


ACCORDING tothe Peoria, Ill.. Transcript a corps of 
Chicago engineers including H. A. Cranwell, A. Ros- 
seau, E. J. Ward and F. W. Weidman, are making a sur- 
vey of the Mississippi River. They are in the employ of 
the sanitary department of the city of Chicago, and are 
sent out preliminary to the construction of the drainage 
canal from the lakes to the Mississippi River. 


THE Society of German Engineers, with its 31 branches, 
and numbering, in all, nearly 7,000 members, is probably 
the largest engineering association in the world. 
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Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbin 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must alwaya 
be given, but an assumed name may be used for publica- 
tion if preferred. 


REGARDING DESIRABILITY OF CHANGES IN 
NORFOLK, VA., PLUMBING REGULATIONS. 


W. T. BROOKE, City Engineer, of Norfolk, Va., writ- 
ing on the Norfolk plumbing regulations in a recent 
letter, says: 


**I beg leave to inclose you herewith a copy of our 
plumbing specifications, and also a copy of a letter from 
the master plumbers of this city, asking that the same be 
modified to suit their views. If not trespassing too far 
on your time, I would like some expression of opinion on 
your part as to the most prominent changes they desire. 

‘* So far as the first change is concerned, I do not think 
there should be any change in the regulations where houses 
belong to different owners, or where there is a probability 
of their being sold to different parties, even if at present 
under one ownership. 

“* As to Section 3, its provisions are sometimes imprac- 
ticable in very narrow alleys, and the Inspector of Plumb- 
ing has had to use discretion in such instances. The main 
points, however, on which I would like an expression of 
your opinion are : 

** First.—Whether it would be good practice on long 
lateral drains from bath-tubs, basins, or other fixtures, not 
water-closets, to substitute 13¢-inch lead pipe for 2-inch 
iron (cast) pipe ? 

‘* Second.— Whether a wiped lead joint is not as tech- 
nically correct as a wiped solder joint ? 

** Third.—If it would not be a faulty job to permit 
several fixtures to connect séraigh? with one drain pipe, 
the latter to be trapped and vented after passing the last 
fixture ? 

** Fourth.—Whether fixtures on lower floors, emptying 
over yard traps should be trapped, and if trapped, should 
these be also vented ? 

** Fifth.—Whether P-traps entering a stack directly 
above any other fixture are permissible if not vented ? 

**S7xth.-—Is it reasonable that bar-rooms should be 
exempted from regulations governing other houses ? 

** We have always read your journal with interest, and 
I, myself, am one of your subscribers. ‘lherefore, hav- 
ing the utmost confidence in your judgment in all matters 
pertaining to sanitary usage, l would be glad if you can 
tind time to consider the above questions. Of course, I 
have my firm opinions on the subjects presented, but 
think yours will be more potent.” 


The plumbing regulations referred to above are here 
reproduced for convenience of reference : 


Specifications to Govern the Plumbing and Connecting 
Houses with the Public Sewers of the City of Nov folk 
Va. Adopted in 1883. 

SgcTION 1. Every house or building must be separately and iodi 
vidually connected with the nearest sewer. 

Sxc. 2. The drain and soil pipe must be laid as direct as possible, 
andtoa uniform grade, with a fall of not less than x foot in 36, if 
possible, and all changes in direction must be made with curved 
pipes, and all connections with Y branches and one-erghth bends. 
The drain pipe must te laid at a sufficient depth to protect it from 
breakage or freezing. 

Sec. 3. The house drains, when not entering into or underlying a 
building, may be of salt-glazed vitrified stoneware pipe, Jaid so as to 
have a uniform space between each spigot and socket end, the 
joints to be made with oakum gaskets well calked in, and finished 
with good strong fresh hydraulic cement mortar, composed of one 
part of cement and one of clean, sharp sand; the joiat to be out- 
wiped carefully and well pointed on the outside. But where drains 
enter and underlie a building the pipe must be of cast iron, to extend 
to and form part of the soil pipe, and extend at least 4 feet above 
the roof, or tup of the highest window, of undiminished size, and 
termioate with a wire basket. 

The iron drain pipe must extend at least 5 feet ontside of every 
building, and all terra-cotta pipe inside of the building line of the 
street must be laid upon a foundation of hydraulic cement concrete, 
unless otherwise specially permitted by the city engineer. 

Sec. 4. When a pipe passes through or under the walls of a build- 
ing there shall be a relieving arch turned over it to protect it from 
breakage by the settling of the wall. 

Sac. 5. The iron soil and drain pipe must be full 4 ‘nches in inte- 
rior diameter at every point, to be coated inside and outside with 
coal tar, applied hot. The horizontal portions of all iron pipes used 
under ground shall in no case weigh less than: 

For 4-inch pipe, 13 pounds per lineal foot. 

For 3-inch pipe, 9 pounds per lineal foot. 

For 2-inch pipe, 5% pounds per lineal foot. 

The joints are to be made with gaskets of picked oakum, and hot 
lead at one pouring, thoroughly calked in so as to render them im- 
permeable to gases. 

Waste pipes or lateral drains from bath tubs, basins, or other fix- 
tures, with the exception of water-closets, may be of 2-inch diameter 
pipe. 

Src. 6. No trap or any manner of obstruction to the complete and 
perfectly free flow of air throughout the entire course of the drain or 
2011 pipe will be permitted. No brick, sheet metal or earthenware 
flue shall be used as a sewer ventilator, nor shall any chimney flue 
be used for this purpose. 


236 ; 


THE ENGINEERING AND BUILDING RECORD. 


SEPTEMBER 13 


Pipes must be concentrated as much as possible, and where placed 
within walls they should be covered with wood work, fastened with 
screws, so as to give ready access to the pipes for inspection and 
repairs. 

Szc. 7. All joints in waste-pipes, except where screw joints are 
used, must be made like those in the soil and drain pipes, with oakum 
gaskets and lead, well calked so as to render them gas-tight. 

All connections of lead with iron pipes must be made with a brass 
sleeve or ferrule of the same size as the lead pipe; the sleeve to be 
put into the bub of the iron pipe and thoroughly calked with lead, 
and the lead pipe to be attached tothe sleeve or ferrule by a wiped 
lead joint. 

All connections of lead pipes must be by wiped lead joints. 

Sgc. 8, Every sink, basin, water-closet, wash tray, bath, safe 
urinal, and every tub or set of tubs, must be separately and effect- 
ively trapped ; the traps to be of suitable and approved pattern, and 
to be placed as near the fixture as practicable. 

All exit pipes, except in the case of water-closets, to be provided 
with strong metallic strainers. 

Sxc. 9. Every trap must be separately ventilated, and protected 
from syphonage by a special vent pipe not less than two inches 1a 
diameter for water-closets, nor Icss than 1X inches for other fixtures ; 
but if exceeding rs feet in length, this pipe shall not be less than 1% 
inches in diameter. 

These vent or air pipes should extend 4 feet above the roof, and 
terminate with a wire basket, but if they are branched into the sol- 
pipe, it must be above the inlet pipe of the highest fixture. 

They may be continuous by branching together these which serve 
several traps, provided they are branched into a vent-pipe not less 
than 2 inches in interior diameter. 

These vent or air pipes must always have a continuous slope to 
avoid collecting water by condensation. 

Sgc. ro. Every Jead safe under a wash basin, bath, urinal, refriger- 
ator or water-closet must be drained by a special! pipe not directly 
connected with any waste- pips, soil- pipe, drain or sewer, but must 
be discharged into an open sink or drain outside the house. 

Sec, rz. Waste-pipes from wash-tubs, wash-stands and sinks shall 
not be connected with the trap of a water-closet. 

Ssc. 12. Water-closets must be of the hopper or approved pattern 
(pan closets being absolutely prohibited), and should be supplied from 
a special tank placed over them, in which case the waste or overflow 
trom the tank must discharge into the open air, or the basin of the 
closet, and not into the soil-pipe directly. 

Direct surface of a water-closet is always objectionable, and in 
case the water-closet is in a second or third story of a building, and 
above the supply to a kitchen or hydrant, it is absolutely pro- 
hibited. 

Sec. 13. Wooden wash-trays and sinks are prohibited inside of 
buildings; they shall be of non-absorbe nt material. 

Sc. 14. Lead, zinc or galvanized iron loings for house cisterns 
are prohibited, but wood, iron or tinned copper may be used. In 
every instance the overflow must be trapped into the open air. 

Sec. rs. All materials must be of good quality, and free from al 
defects; the work must be executed in a thorough acd workmanlike 
manner, and subject to the approval of the City Engineer and the 
Inspector of Plumbing. 

Sec. 16. The foregoing regulations ard specifications will be 
altered, amended and added to, whenever it may be deemed by the 
Board of Street, Sewer and Drain Commissioners proper to do so. 

Sec. 17. Prosecution for infringement upon the provisions of these 
regulations and specifications shall be made by ioformation filed 1n 
the Mayor’s Court, in the city of Norfolk, Va. 


The Norfolk Master Plumbers’ letter, asking for modi- 
fications, reads as follows. 


To the Honorable Board of Street, Sewer and Drain 
Commisstoners. 


GENTLEMEN: Ata meeting of the master plumbers of 
this city, held on Saturday evening, August 23, and after 
carefully considering the specifications governing house 
plumbing and drainage by sections, we would most re- 
spectfully submit the following changes and additions to 
your notice, and ask the same to be adopted by your 
Board : 

SECTION I. Insert the word practical to make Section 
1 read as follows: ‘‘Every house or building must, when 
practical, be separately and individually connected, etc.” 

SECTION 3. Strike out the last paragraph. 

SECTION 4. Strike out entirely. 

SECTION 5. Add to last paragraph, ‘‘ and not less than 
1% inch lead pipe.” 

SECTION 7. Insert ‘‘ solder ’’ in place of ‘* lead,” next 
to last word in last two paragraphs. 

SECTION 8. After ‘* basin.” in first line, insert ‘‘ and 
set of basins; ” and after ‘‘tray.”’ in second line, insert 
‘‘and set of trays.” 

SECTION g Add “‘ providing that this section shall not 
apply to fixtures on first floor, and emptying into or over 
yard traps.” 

SECTION 17. Make a new section, ‘‘ P traps entering a 
stack direct and not more than two feet from same, where 
there is no fixture above, may not be back vented.” 

SECTION 18. Make a new section: ‘* The use of traps 
without ventilating pipes will be permitted to cornect 
direct in bar-rooms, if provided with McClellan Anti- 
Syphon Vent.” 

Respectfully submitted, 
THE MASTER PLUMBERS OF THE CITY OF NORFOLK, 
T. J. Carey, Secretary. 
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[SECTION 1, Recommendation not concurred in. Expe- 
rience has shown the importance of this regulation. Our 
correspondent cites some ef the reasons in its favor. 

SECTION 3. If discretion be vested in any one over 
details to be adopted in special cases, and the City En- 
gineer is the party to exercise that discretion, we see no 
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reason for striking out the clause referred to, except to 
relieve him from importunities and the embarrassment of 
refusing requests from acquaintances. 

SECTION 4. Recommendation not concurred in, unless 
provision is made to require that the wall should not rest 
on the pipe. It is not always practicable to locate, in 
foundation walls, the Opening for the drain. When the 
hole is cut for it, a good plan is to surround the cast-iron 
pipe with a wrought-iron pipe of larger diameter, and 
pack the intervening space with some compressible sub 
stance, like mineral wool, so that a small settlement could 
not break the drain pipe. 

SECTION §. Since the original clause is not mandatory, 
but simply suggests what may be used, the recommenda- 
tion for Section 5 seems all right, since it, is assumed that 
there are situations when a lateral pipe, being only a few 
feet long. may safely be lead pipe for the few feet be- 
tween the fixture it serves and the vertical soil pipe. 
This amendment is apparently intended to prevent the 
using of pipe smaller than 1&-inch, which is proper. 
The size of a waste-pipe should, within certain limits of 
course, be determined by the duty it has to perform in the 
particular case, and we presume that when a plan of work 
is submitted to the local authority the various sizes are 
specified on the plan, and before work is done to be ap- 
proved by said authority. 

SECTION 7. This recommendation is indorsed. 

SECTION 8. Recommendation as to wash trays con- 
cutred in, but not as to wash basins. The latter should 
be, in every case, separately trapped. 

SECTION q. his recommendation could be construed 
to exempt all traps on the first floors of buildings. It is, 
therefore, not concurred in. There may be special cases 
where, in a detached building, the only fixture in it may be 
trapped close to a vertical soil-pipe or discharge, as in- 
dicated, over a yard trap, when venting the trap may not 
be necessary. Discretion should be vested in some one 
to permit a special construction in such cases adequate for 
the purpose. Such exemption to be a matter of special 
permit, on file in the department as a record of the trans- 
action. 

SECTION 17. Exemption of this character should be 
subject to special permission in each particular ease, and 
it should not be restricted to P traps, since there are 
other forms that, in the absence of vents, may be more 
desirable. 

SECTION 18. We do noi see the reason for exempting 
bar-rooms from the regulations governing other houses. 

In conclusion, we would say that our comments are 
based on our impression of conditions that may be sup- 
posed to exist in a city like Norfolk, where there doubtless 
are detached houses with plumbing only on a single floor, 
and that possibly restricted to a single sink. In such 
cases a system of work might be permitted that could not 
be safely allowed in other places. The idea of the master 
plumbers cf a city meeting from time to time, and making 
suggestions based on their experience with regard to ex- 


‘isting plumbing regulations, is a most commendable one, 


and it should be encouraged. since the co-operation of the 
local plumbing associations has been of great assistance 
in securing and enforcing Of plumbing regulations in dif- 
ferent cities. It often happens, however, that a recom- 
mendation is suggested by a single experience, and the 
embarrassing effect in the matter of enforcement of hav- 
ing a regulation for every contingency likely to arise is 
not fully appreciated. 

Committees of plumbers, in suggesting changes in 
plumbing regulations, sometimes fai] to realize that 
though a change for special places might be permissible, 
yet the greatest good of the greatest number would be 


best secured by not weakening a good regulation by ‘ncor- 
porating 2 lot of possible exemptions. A conference be- 
tween those who have to hear and refuse all sorts of re- 
quests and be responsible for enforcement. and commit- 
tees selected to suggest changes always will have a good 
effect. The problems can then be seen from different 
points of view. 

We shall be glad to have the subject further discussed 
by our readere 


PLUMBING IN A KANSAS CITY RESIDENCE 


‘‘Two or Three Plumbers,” of Kansas City, Mo., 
write: ‘‘In your issue of August 23 the plan of plumb- 
ing in a Kansas City residence has caused a great dis- 
cussion in the shop where we are employed. It is a new 
scheme to all of us. We fail to see where or how Mr. 
Grey can have a circulation of air through the system, 


even with the steam coil. What is to promote circulation 
in summer, when there is no steam used in the building ? 
With steam on, we think the basement closet will have all 
the benefit. as that back air pipe is the only direct connec- 
tion we can trace out from the fresh airinlet, except the soil 
pipe through roof. And, as air, like water, will take the 
easiest course, the rest of the system will not be benefited 
by this way of back airing. Perhaps Mr. Grey or T. H.S. 
can explain how it is to be done.”’ 


N. ovel, L1€S. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are se.ected for their supposed novelty and 
interest merely, it will, of course. be understood that the 
selection does not imply indorsement. 
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THE DIMMICK AIR MOISTENER. 


THE Philadelphia Exhaust Ventilator Company, 520 
Commerce Street, Philadelphia, Pa., are about to put on 
the market what will be known as the Dimmick Air 
Moistener, of which an illustration is annexed. It may 
be made to take the place of an air valve on a radiator, 
being screwed into the latter, and is operated by a valve. 
Steam, entering the moistener, is partially condensed and 


can be brought in contact, within the apparatus, with any 
desired aromatic substance, and, escaping through the 
pertorated removable cap at the top, imparts the odor to 
the atmosphere. 

The device is said to be useful in preventing cracking 
and splitting of furniture in steam-bheated rooms, and to 
overcome any objectionable dryness of the atmosphere. 
It is also claimed to be serviceable in diffusing disinfect- 
ants. 


DEATH IN A CESSPOOL. 


On Thursday morning, September 4, three men lost 
their lives in attempting to clean a cesspool at West 
Brighton, S. 1. The cesspool was about 12 feet deep. 
The first man fell before reaching the bottom, overcome 
by the gas. The other two were similarly affected in yo- 
ing to his assistance. As far as can be learned no means 
were adopted to ventilate or purify the air of the cesspool 
before entering the latter. 


ACCORDING to Pittsburg reports, two of the largest gas 
wells ever developed in that district have been found. 
One of the wells is located near Bellevernon, and is 
owned by the Philadelphia Company. The other is the 
property of the Bridgewater Gas Company, and is in the 
Wildwood Field. It is estimated that both are good for 
800 pounds pressure. The gas from these wells, it is 
said, would be sufficient to run half the mills in the city, 
and would seem to dispose of the stories that the gas was 
giving out. 


A FRENCH engineer, M. Decoeur, is said to have under 
way a project of supplying Paris with electric power to be 
generated by the change of the tides on the coast. 
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CONNECTING STEAM PIPES TO BOILERS. 


THe August number of Zhe Locomotive, published by 
the Hartford, Conn., Steam Boiler Inspection and Insur- 
ance Company, is given up wholly to a series of articles 
on steam pipe connections to boilers and rotaries, and the 
support of long lines of pipe. While the matter is not 
new, expeiience bas shown that it is not so familiar to 
those usually connected with the work as it ought to be, 
and it will, therefore, well bear repetition. In the annexed 
illustrations we have, accordingly, reproduced several 
diagrams relating to steam pipe connections to boilers. 

Concerning these, The Locomotive very appropriately 
says that the points to be considered, but which are very 
often neglected, are to provide for the effects of expansion, 
and also to make allowance for any settling of the boilers 
which may, and generally does, occur after they have been 
run a short time. 

Figure 1 shows a case where two boilers were im- 
properly connected. Cast-iron tees were bolted to the 
nozzles, and connected by means of a cast-iron pipe, 
which had an outlet on top, as shown, from which the 
steam pipe was led. It will be seen at once that the boil- 
ers were rigidly bound together by this arrangement. 
After a short time the tee on No. 2 cracked off as shown 
at A; this was replaced with a new one, and soon after- 
ward the pipe connecting the two boilers broke off at B. 
Both these breaks occurred while the boilers were in use, 
and of course resulted in their stoppage until the broken 


pieces could be renewed. The only strange thing in con- 
nection with the affair was the fact that the breaks did 
not occur the first time steam was gotten up. 

Cast-iron pipe should be used with caution for such pur- 
poses, as, from its brittle nature, accidents are liable to 
occur at any time. Wrought-iron pipe is better every 
way, and should always be used. But in no case can the 
use of such connections as that shown in Fig. 1 be justi- 
fied. Only a very inexperienced engineer would design 
such a connection, and no steam fitter should put it up 
without entering a strong protest against it. No pro- 
vision whatever is made for the motion of the boilers due 
to expansion, or settling of thé foundations or walls. 

Figures 2 and 3 show a properly-designed arrangement 
of steam connections for a battery of boilers. Wrought- 
iron pipe is used. To the nozzles risers are attached by 
means of flanges, and from the upper ends of these risers 


pipes are led horizontally backwards into the main steam | 


pipe. In this horizontal pipe, the stop-valves, one to 
each boiler, are placed. These valves should have 
flanged ends, as shown, so that they may be easily re- 
moved, if repairs become necessary, without disturbing 
any other portion of the piping. ‘The main steam pipe 
may be supported by means of long hangers, from the 
roof of the boiler bouse, when practicable, or if this can- 
not be done, it may be held up by posts which rest on the 
back wall of the boiler setting, or any other convenient 
place. | 

By this arrangement it will be seen that the movements 
of the boilers and the piping itself are compensated for by 
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the spring of the pipes, and no trouble will ever occur. 
The height of the risers should never be less than 3 feet, 
and when there are eight or ten boilers in one battery, they 
should be, if room permits, 6 to 8 feet high, and the hori- 
zontal pipes leading to main steam pipe should be 10 to 12 
feet or more. 


USES OF ASBESTOS. 


WITHIN recent years the practical applications of asbes- 
tos have largely multiplied in number, and the material is 
now being extensively employed for protection purposes 
in workshops, foundries and mills, to guard against the 
danger of burning the hands and face, and generally to 
make working in hot metals a safer and more comfortable 
occupation. Asbestos mittens to guard the hands are 
made for firemen, assayers, refiners, etc., and armed with 
a pair, the artisan or worker can grasp hot irons, crucibles 
and the like without discomfort. Masks, too, for the face 
are made of asbestos, which are fire proof, and the heat 
from the hottest fire is said not to penetrate to the skin. 
Air is drawn front beneath the mask for breathing, so 
that the burned or flame and smoke-laden atmosphere is 
not inhaled. Aprons and insulating coverings for the 
entire body are also constructed, having like protective 
qualities, and for firemen complete suits of asbestos fire- 
proof clothare made. For domestic use sad-iron holders of 
asbestos may be had, and with these the grasp of the iron, 
however hot it may be, never causes pain or burniny. 


CONNECTING 
S  S7EAM PIPES 
TO BOMERS 


Plumbers ‘are likely to welcome asbestos cloths for joint 
wipiog, and large holders, intended for use by smelters, 
molders and workers in metal generally are among the 
more recent uses of this mineral. The asbestos thus pre- 
pared is very flexible, and even the mittens are said to be 
sufficiently pliable to permit of small objects being readily 
picked up and held in the band wearing them. 


BRICK PAVEMENTS IN HOLLAND. 


THE brick pavements at the Hague are made of a hard- 
burned brick, 22 centimeters (8.668 inches) long, 11 (4.33 
inches) wide, and 5 % (2.16 inches) thick. They are laid 
on asand foundation 20 centimeters (7.88 mches) deep, 
with very little clay, as otherwise proper drainage is inter- 
fered with; joints are laid as close as possible. The 
Hague being & city of residences, the street traffic is light. 


TRADE PUBLICATIONS. 
MAHONY STEAM AND HOT-WATER BOILERS. 


M. Mahony, Troy, N. Y,, has just issued a new, 
neatly prepared and attractive catalogue, devoted to his 
boilers for steam and hot-water heating. The customary 
price-lists and tables of sizes are given, accompanied by 
illustrations of the several forms of Mahony boilers, and 
a large number of views of buildings warmed by them. 

Short chapters on estimating the size of heating appa- 
ratus required, and on the proportion of radiating surface 
to space to be heated, together with testimonials, occupy 


. the concluding pages. 
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A LARGE PIPE CASTING. 


Tue Newport, Ky., branch of the Addyston Pipe and 
Steel Company, of Cincinnati, O., recently turned out the 
largest pipe casting ever attempted in this country, the 
pipe being 60 inches in diameter. This is about double 
the size of any heretofore made. 

Each section of pipe will be 12 feet 4 inches in length, 
and will weigh 10,800 pounds ; in thickness the pipe will 
be 1% inch. The patterns, flasks and-tools necessary to 
turn out this monster were made at the foundry, and the 
casting ladle will bold nine tons of molten iron. The 
pipe goes to Milwaukee, 800 lengths being contracted 
for, to be used for bringing water from the lake. 


a 


A CONCRETE SEWER. 


A RECENT issue of London /ren describes a sewer half 
a mile long, built in 1867 at Sidmouth, Devonshire, by 
John Standfield, M. Inst., C. E. 

It was at first intended to build the sewer of hard brick 
laid in Portland cement, but the high cost of brick at that 
place caused a concrete made of fine, medium, and coarse 
shingle (six parts) and Portland cement (one part) to be 
used, except the three invert courses of stoneware blocks 
E E E which were filled with concrete before they were 
laid. 

The centering was formed thus: A was a foot-block of 
wood and B B wood ribs standing thereon and abutting 
at the top C against each other. D was a wedge block 
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of wood, keeping the ribs tight against the invert blocks. 
The wood laggings around the ribs were 12 feet long. 
These butt-jointed midway on two end ribs, and rested 
on two intermediate ribs, and thick boards were laid on 
the blocks D for the bricklayers to stand on to build up 


‘the sides, haunches and crown of the sewer with concrete. 


SIZES OF LIGHTNING RODS. 


SPEAKING of lightning rods, the Verkehrs Zeitung 
points out the desirability of making them of sufficient 
diameter to preclude the possibility of excessive heating. 
Arago has determined that an iron rod or wire of a diam- 
eter of 0.5416 inch will meet this requirement even with 
the heaviest electrical discharges. In view of the fact, 


‘however, that copper, zinc, and even lead wire is some- 


times used in the manufacture of lightoing rods, the ap- 
pended table is presented, giving the diameter which 
should be used for wires of different metals and alloys. 
It was prepared by Dr. Rothen of the Swiss Telegraph 
Bureau : 


Diameter ia inches. 


Copper .. are 0. 384 
Platina: cise cs ale Hie es. Bec 0.512 
WeO0 58soeaciiece ewes She 2a Gene aloe die beadke eee © 44 
DADE SS: Seis esse awe era ee. bess es 0.598 
DPOO oss teed tc eseewes Se © 624 
eae oicideies,. aan oie, 6S Stdesxeeeae ne 0.848 


PUBLICATIONS RECEIVED. 


Hycigng axon Pusuic Heartn. By Tours C. Parkes, M.D. Sec- 
ond edition, with slustrations. Published by P. Blakiston, Soa 
& Co. Price, $2.50. 


Rerort on THs Susstitution oF Matar ror Woop tw Raitroap 
‘ligs. By E. E. Russell Tratman, C. E., together with a Ihs- 
cussion on Practicable Economies in the use of Wood for Railwa 
Purposes. By B. R. Fernow, Chief of Forevtry Division, U. S. 

Department of Agriculture. 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DEPARTMENT. 


TRACTINGI!! 


Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.” /n/ormation of importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid for. 


For works for which proposals are requested see also 
the ** Proposal Columns,’ pages i-ii-239. 


WATER. 
For Additional Water Items see Proposal Columns. 
HENRIETTA, TEXAS.—It is probable that a 
water-works plant will be established at this 
place by the Ifenrietta Improvement and 
Water Company. 


LAKE Forest, ILL.—The citizens of this 
place have organized a company for the pur- 
pose of establishing at once a complete system 
of water- works. : 


CASTLE Rock, Cor.—A complete system 
of water-works isto be established at this 
place by the Castle Rock Water Company. 


BURLINGTON, COL.—It is probable that 
immediate steps will be taken to remedy the 
trouble resulting at this place on account of 
the scarcity of water. An entire new water- 
works system is talked of. 


OENAVILLE, ‘TEXAS.—Reports say that this 
place is to establish a system of water-works. 


CHAMBERSBURG, GA.—The borough has 
decided to erect both steam and water pump- 
ing machinery and build an additional reser- 
voir of 2,0c0,000 gallons capacity. 


WENHAM, MAss.—This place is to be pro- 
vided with a water supply. 


HAMILTON, Mass.—A water-works system 
is soon to be established at this place. 


SANTA ANA, CAL.—At a recent election 
held at this place the sum of $6,000 was ap- 
prooriated with which to establish a system of 
water-works. 


GREELEY CENTER, NEB.—The people of 
this place have voted in favor of water-works. 


ALGONA, IA.—Fhe contract for the con- 
struction of a system of water-works at this 
place has been awarded to Messrs. Harrison 
& Hawley, of St. Paul, Minn. 


DECORAH, IA.—The contract for furnisb- 
ing, etc , water mains at this city has been 
awarded to Messrs, Harrison & Hawley, of 
St. Paul, Mion. 


HENDERSON, MINN,—It is proposed to es- 
tablish a system of water-works at this place. 
‘The ‘Town Clerk can furnish particulars, 


SAVANNAH, GA.—Water-Works Superin- 
tendent Manning is reported as saying that 
the city needs a new high duty engine. 


KALKASKA, MicH.—The question of ap- 
propriating the sum of $25,000 for the pur- 
pose of establishing a system of water-works 
is to be decided at a public election to be held 
at an early day. 


CHAMBERSBURG, PA.—Plans just adopted 
for the proposed additional water supply for 
this place estimate the cost of tbe work at 
$26,000. The engineer in charge is John 
Birkinbine, C. E., as above. 


Dover, N. J.—Improvements and exten- 
sions will soon be made to the water-works 
plant at this place. 


JFLuico, TENN.—The Mayor can furnish 
particulars of a project to establish a system 
of water-works at this place. 


MANCHESTER, N. H.—Reports say that it 
has been recommended to construct a reser- 
voir, with a capacity of 3,000,000 gallons, on 
Oak Hill. 


St. Louis, Mo.—The Sunset Hill Electric 
Light, Water and Power Company has been 
incorporated here. Capital stock, $100,000. 
Incorporators, Marcus Bernheimer, Herman 
Tubolske, and others. 


WINCHESTER, TENN.—Keports say that . 


this place is to have a system of water-works. 


GATESVILLE, TEX.—A system of water- 
works is to be established at this place by the 
Gatesville Water Supply Company. 


Macon, GA.—At a recent meeting a reso- 
lution was passed instructing the Mayor to 
advertise for bids for building new water- 
works, 


WyYomInG, O.—Our correspondent writes: 
‘*Mayor R. D. Barney is the chairman of a 
committee to raise $30,000 for the construc- 
tion of a system of water-works at this place. 
It is expected that the full amount will be 
subscribed.” 


HELENA, Mont.—The Eureka Reservoir 
Canal and Irrigation Company has _ been 
formed at this place. Capital stock, $200,- 
ooo. Z. ‘I’. Burton is president. 


HELENA, ArkK.—According to reports St. 
Louis parties will establish a system of water- 
works at this place. Surveys, it is said, have 
already been made. 


MORRISTOWN, TENN.— This place is to 
have a system of water-works. 


OxForpD, N. C.—The people will settle the 
question of bonding this place in the sum of 
$50,000 for water-works, at a public election. 


Mount STERLING, Ky.—Thbe people of 
this place voted recently in favor of establish- 
ing a water-works system. 


SPRINGFIELD, S. D.—It is probable that 
the water-works proposed for this place will 
be constructed at once. 


CoLuMBIA, S. C.—The Water-Works Com- 
mittee recommends the purchase of water- 
wheels and pumps to the amount of $25,000, 
to increase the supply of water. 


TARRYTOWN, N. Y.—To increase the vil- 
lage water supply, a contract bas been awarded 
to J. A. Lockwood to sink two new wells, at 
a cost of $11,000. 


LANCASTER, PA.—It is probable that im- 
provements will be made to the local water- 
works system. 


Troy, N. Y.—At a special meeting of the 
water-board held September, several addi- 
tional water-mains were recommended. Com- 
missioner Gleason can furnish particulars. 


KNOXVILLE, TENN.—It is probable that 
the proposed improvements to the local water- 
works system will consist of adding two 
pumps and building an additional reservoir. 


CLEVELAND, O.—Numerous water-main 
extensions are to be made in this city. 


SouTH ORANGE, N. J.—H. H. Hart, chair- 
man Water Committee, writes: ‘‘This village 
will issue $20,000 of four per cent. water 
bonds at par, to run for 20 years, with option 
of village to redeem after five years. This is 
the only bonded debt of the village, the as- 
sessed valuation of the real estate of which is 
nearly $2,000,000; the annual taxes raised are 
about $18,000, See Proposal Columns for 
particulars of projected work on which bids 
are invited. 


BROOKVILLE, IND. — City Clerk J. W. 
Cates writes: ‘‘ We have had an engineer to 
draw up the requisite plans, specifications, 
costs, etc , for water-works, and we intend to 
set an election, in this September 8 meeting 
of Board. We want direct pressure, as we 
think it the cheaper, and we are limited to 
$19,500.” 


ALTOONA, PA.—City Clerk I]. T. Heins- 
ling writes: ‘‘ City Council, by resolution, has 
directed the City Solicitor to prepare an ordi- 
nance, submitting to the citizens of Altoona 
by vote, whether an additional stream be 
secured to increase the water supply ‘of the 
city or whether an impounding reservoir be 
built, below the present reservoiz, at an esti- 
mated cost of $200,000, with a capacity of 
370,000,000 gallons.” 


NEWMANSTOWN, PA.—Town Clerk W. W. 
Stewart writes: ‘‘A charter is granted and 
the survey taken for the introduction of water 
to Newmanstown and Sheridan, Lebanon 
County, Pa., from the South Mountain springs. 
I do not know when the company begins at 
it.” 


MERIDEN, CONN.—Numerous water-main 
extensions are to be made at this place. 
Mayor Page can furnish iaformation. 


BrROOKFIELD, Mo.—City Clerk D. F. 
Howard writes: ‘Nothing has been done in 
regard to water-works. They vote on bond- 
ing the town for that purpose the 23d of tnis 
month.” 


WELLESLEY, Mass.—Town Clerk Fred H. 
Kingsbury writes: ‘‘I know of no improve- 
ments to be made this year except the putting 
in of some two miles of pipe on streets not 
before piped.” 

TRENTON, TENN.—Water Commissioner 
W. B. Stafford writes: ‘* Our city voted $20,- 
ooo to put in a water-works system.” 


MIDDLEBURY, VT.—A. A. Fletcher, the 
Chairman of the Water Committee, writes: 
** We have had a survey made anc cost esti- 
mated. We have had a village mecting, when 
it was voted to bond the village for water- 
works for fire and domestic purposes. Expected 
to have had the work commenced before this 
time.” 


JEFFERSONVILLE, IND.—The pumping 
machinery of the local water-works plant is to 
be remodeled, after plans made by John W. 
Hill, C. E., of Cincinnati, O. 


EATON, O.—Plans are under way for a sys- 
tem of water-works to be established at this 
place. Address John W. Hill, C. E., the en- 
gineer, at Cincinnati, O., for particulars. 


MADISON, IND.—Improvements are to be 
made to the water-works system at this place. 
John W. Hill, C. E., of Cincinnati, O., has 
charge of the work. 


MANCHESTER, N. H.—M. M. Tidd,C. E., 
Boston, has been making an examination with 
the view of making plans for the construction 
of asystem of high service water-works for 
this place. 


SAN JOSE, CAL.—‘rhe Glen Weber Water 
Company has been formed in this city, to sup- 
ply San Jose, San Francisco and Oakland with 
water. For particulars, address John W. 
Combs, as above. 


BukENA VisTA, GA.—The people of this 
place want water-works, 


PATCHOGUE, L. I.—Reports say that the 
Gerard Farm, near here, is to be turned into 
a settlement and that it is to be furnished 
with a private water-works system. Super- 
visor F. W. Dunton, of Jamaica, L. I., can 
furnish particulars. 


FREEHOLD, N. J[.—The contracts for the 
construction of the water-works, at this place, 
were awarded September 8. The contract 
for pipe was given to the Union Hydrauiic 
Company, of Philadelphia, whose bid was 
$16,452.37; for laying the mains, refilling the 
trenches, etc., complete, to H. B. Pitcher, 
Long Branch, who bid $7.592.16; the special 
castings to the Union Hydraulic Company, at 
2% cents per pound; and the fire hydrants to 
the Eddy Valve Company, for $23.90 each. 
Proposals for the stand-pipe, to hold 240,000 
gallons, the pump, engine and boilers, will be 
opened on the 2oth inst. There will be over 
eight miles of mains. ‘lhe supply will be ob- 
tained from artesian wells. 


FRANKLIN, IND.—The Secretary of the 
Franklin Light and Power Company writes: 
** Will be ready for bids on pumping machinery 
and boiler in a short while.” 


WATER-WORKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-worke furnishings at the following 
places: Coldwater, Mich.; Rushville, Ind.: 
Yoakum, Tex.; Toledo, Iowa; Dallas, Tex.; 
Allegheny, Pa.; Atlanta, Ga.; Austin, ‘lex.; 
South Orange, N, J- 


READERS of THE ENG: NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 


SEWERAGE. 
For Additional Sewerage items see Preposal Columas 


WILMINGTON, DEL.—The contract for the 
construction of certain sewers at this place 
has been awarded to John Jacoby, of Wil- 
mington, Del., at $43,337.29. ‘he figures in 
detail were as follows: Brick sewer, 3 feet 3 
inches, circular, $6 per foot; brick sewer, 2 
feet 6 inches by 3 feet 9 inches, $6; brick 
sewer, 2 feet 4inches by 3 feet 6 inches, $5.35; 
brick sewer, 2 feet 2 inches by 3 feet 3 inches, 
$4.50; brick sewer, 2 feet by 3 feet, $3.20; 
brick sewer, 2 feet, circular, 1 ring, $2.64; 
brick sewer, 2 feet 7 inches by 3 feet 1ro¥ 
inches, $6; brick sewer, 2 feet 5 inches by 3 
feet 7'4 inches, $5.73; brick sewer, 2 feet 3 
inches by 3 feet 4% inches, $5.50; 20-inch 
terra cotta pipe, $1.75; 18-inch terra cotta, 
$1.60; 15-inch terra cotta, $1.30; 12-inch terra 
cotta, go cents; 10-inch terra cotta, $1; 8-inch 
terra cotta, 80 cents; inlets and catch basins, 
$77; manholes in brick sewer, $65; man- 
holes in pine sewer, $65; vitrified fire brick 
per 1,000, $20; rock excavation, per cubic 
yard, $2. 

Kennedy, De Law & Co., of Philadelphia, 
Pa., were the only other bidders, and their 
total figure was $49,830.21. 


BuFFALO, N. Y.—The projected sewer 
through Ferry Street, in this city, is to be 
constructed. 


WILLIAMSPORT, PA. — Plans have been 
adopted for a system of sewers for this city. 


Jersey City, N. J.—Reports say that it is 
proposed to expend the sum of $200,000 0n 
the construction of additional sewers in this 
city. 


SCRANTON, PA.—An effort is being made 
to make sewer improvements at this place at 
a proposed expenditure of $75,000, 


SANTA ANA, CAL.—The question of estab- 
lishing a system of sewers at this place is now 
under discussion. 


CoLumbBus, GA.—This city will commence 
at once the construction of the sewerage sys- 
tem. D. P. Dozier, Mayor, can give par- 
ticulars. 


VICKSBURG, M)iss.—Plans and _ specifica- 
tions for the Vicksburg new sewerage system 
were accepted by the City Council Septem- 
ber 2. They call for 20 miles of mains and 
laterals at an estimated cost of $192,000. The 
city was only authorized to expend $100,000, 
so the matter of building is still] under consid- 
eration. 


HARRIMAN, TENN.—M. M. Tidd, C. FE., 
Boston, has prepared plans for a system of 
sewerage for this place, and submitted them 
to the East ‘l'ennessee Land Company. 


PAWTUCKET, R. I.—A. R. Sweet writes 
from this place as follows: ‘* This city has, 
for the Blackstone River water-shed, estab- 
lished a restricted combined system of sewer- 
age, with a view for future disposal by land 
treatment. At present the sewage is emptied 
into the Seekonk River, a tidal stream. There 
has been built for this district 13 out of the 
29 miles required. For the Moshassuck River 
water-shed the same system is proposed and 
at present under way. About one and one- 
half miles bave been ordered built. The 
sewage from this district will be treated 
either by chemical precipitation with filtration 
or irrigation; probably irrigation.” 


New HAVEN, Conn.—The following bids 
for the construction of certain sewers on pile 
foundations in this city were received by A. 
B. Hill, City Engineer, September 4: M. A. 
Blakeman, Bridgeport, Conn., per lineal foot, 
$7.80; C. R. Waterhouse, New Haven, Conn., 
per lineal foot, $6.39; C. W. Blakeslee & 
Sons, New Haven, Conn., per lineal foot, 
$6.29; Robert Lutz, New Haven, Conn., per 
lineal foot, $6.25. 


READING, PA.—An ordinance has been in- 
troduced in the Select Council, providing for 
a $300,000 loan for the construction of under- 
ground sewers, the voters to express their 
assent or dissent at the polls on November 4. 


KEY WEST, FLA.—The local sewerage sys- 
tem is to undergo extensive improvements. 


HAMILTON, ONT.—About $10,000 is to be 
expended on improving the sewerage system 
of this place. 
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St. Louis, Mo.—The following proposals 
for the construction of about 76,000 feet 
of sewers, were opened by R. E. McMath, 
C. E., Sewer Commissioner. The figures 
given are for the following work in detail: 
Earth excavation, 98,100 cubic yards; rock 
excavation, 800 cubic yards; rubble masonry, 
10 cubic yards; brick masonry, 14,200 cubic 
yards; 12-inch pipe sewer, 18,800 feet; 15-inch 
pipe sewer, 15,450 feet; 18-inch pipe sewer, 
10.635 feet; 21-inch pipe sewer, 825 feet; 24- 
inch pipe sewer, 5,235 feet; inlet stone, 6,804 
square feet; cast iron, 188,500 pounds; 
wrought iron, 22,120 pounds; junctions, 
3,825 pieces. 

Bidders—A. Hemanand J. Fruin, St. Louis, 
Mo.,40 cents, $3, $4. $8, $1.5, $1.25, $1.70, $2, 
$2.25, 70 cents, 3 cents, § cents; total, $241,- 
254.55. Fruin Bambrick Construction Co., 
St. Louis, Mg., 45 cents, $350, $5. $8.50, 
$1,15, $1.35, $1.80, $2.25, $2.75, 80 cents, 3 
cents, 6 cents; total, $262,258.90. 


WHEELING, W. Va.—Thomas F. Thoner, 
City Clerk, writes: ‘‘ We have expended very 
near $20,000 in sewerage so far this year and 
expect to spend from €5,000 to $10,000 more 
during this month.” 


SEWERS.—See our Proposal Columns for 
information regarding sewer work at the fol- 
lowing places: Para, Brazil; Key West, Fla.; 
Iron Mountain, Mich. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Proposal Columns 


KNOXVILLE, TENN.—Rumors say that the 
Cherokee Land Company proposes to con- 
struct an iron bridge across the Tennessee 
River, near this city, at a cost of $100,000. 


HUNTERDON County, N. J.—The Com- 
missioners of this county have decided to 
make an expenditure of $8,000 in repairing 
numerous county bridges. 


St. PAUL, MINN.—-The city clerk has been 
authorized to advertise for bids for the bridge 
across the right of way of the Wisconsin Cen- 
tral Road at Mississippi Street. 


St. PAUL, MINN.— The report of the 
Council Committee on Ways and Means in 
favor of allowing $50,000 upon the Selby 
Avenue Cable Line Bridge has been approved. 
The report of the same committee in favor of 
building a bridge across the Wisconsin Cen- 
tral tracks at Mississippi Street, at a cost of 
not more than $2,400, has been referred to the 
city attorney. 


DULUTH, MINN.—A $2,000 bridge will be 
built over the railroad tracks. 


WASHINGTON, D. C.—The House: has 
passed a bill authorizing the construction of a 
bridge across the Savannah River, by the Mid- 
dle rgia and Atlantic Railroad Co. 


AMESBURY, MASs.—The County Commis. 
sioners have decided on the plans for a new 
draw-bridge and approaches for the Powow 
River. The work will be done under the gen- 
eral supervision of C. A. Putnam, C. E., of 
Salem, Mass. 


PorT ROYAL, TENN.—The estimated cost 
of the proposed bridge to span the Red River, 
at this place, is $8,500. 


East TEXAS, Pa.—The County Commis- 
sioners will soon ask for bids for the erection 
of an iron bridge over the Little Lehigh River, 
at this place. 


HAMPTON County, VA.—The Board of 
Supervisors of Hampton County has appro- 
priated $16,000 to build an iron bridge across 
the Hampton River. The bridge will be used 
by the Old Point and Hampton Street Rail- 
road. 


HORNELLSVILLE, N Y.—Kinzua Bridge 
is to be removed and replaced by a structure 
much more substantial. The Chief Engineer 
of the Erie Railroad can furnish i:formation. 


SCRANTON, PA.—It is proposed to bond 
this city for the purpose of erecting four iron 
bridges. 

BripGrEs.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: New Gretna, N. J.; 
Atchison, Kan.; Reading, Pa.; San Antonio, 
Tex, ; 

NEW DEPOTS. 


GRAND Forks, DAK.—-A passenger depot 
will be built by the Great Northern, formerly 
the St. Pau], Minneapolis & Manitoba Road, 
to cost $20,000. Kettle River sandstone will 
be used. 
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AMBLER, PA.—The Reading Railroad 
Company’s officials have been negotiating for 
a piece of ground on which to erect a large 
freight station. 


STREET-WORK AND PAVING. 


Mount Vernon, N. Y.—The Board of 
Trustees has decided to go ahead with maca- 
damizing the village streets, with $100,000 re- 
cently voted for the purpose at a public meet- 
ing of taxpayers. 


DANVILLE, [LL.—T. W. Marshall & Co., 
general contractors, of Chicago and Peoria, 
have been awarded the contract for paving, 
with small brick, 40,000 yards, 


SALT LAKE City, UTAH.—Considerable 
street paving is to be done in this city. 


Sioux Ciry, Iowa. — Considerable road 
work is to be done in the vicinity of this city. 


ASBURY PARK, N. J.—The Long Branch 
Commissioners have decided to have Ocean 
Avenue, from North Long Branch to Brighton 
Avenue, near the West End Hotel, surveyed 
so as to geta uniform width of roadway and 
then advertise for bids for the repairing of the 
same. 


Key WEsT, FLA.—Extensive paving opera- 
tions are to be commenced in this city at an 
early day. The estimated expenditure of the 
work is $200,000. 


SAVANNAH, GA.—Estimates are being 
made for the paving of numerous streets 
with asphalt. 


GAS AND ELECTRIC LIGHTING. 


DoYLEstown, PA.—This place has decided 
to do away with gas illumination in favor of 
the electric light. 


SEATTLE, WASH .—The Seattle Gas and 
Electric Light Company has been incorpora- 
ted. Capital stock, $600,000. Incorpora- 
tors, Dexter Horton, A A Denny, and others. 
The objects of the corporation are to estab- 
lish and maintain gas and electric light plants 
in this city. | 


GRAND Rarips, MICH.—AII bids for pub- 
lic lighting have been rejected by the Coun- 
cil, and the City Clerk has been directed to 
readvertise for proposals. 


Jamaica, N. Y.—At a recent meeting of 
the Board of ‘Trustees of this place, all the 
bids for public lighting were rejected, and the 
Clerk of the Board was directed to teadvertise 
for bids for lighting the streets all night and 
every night for a period of three years; that 
the candle-power bid for electric light must 
not be less than 32 candle power, and not less 
than 20 candle power for 4-foot gas burners. 


PITTSBURG, PA.—The Pittsburg Dispatch, 
of September 6, says: ‘‘T’bere is talk of an 
electric light company being formed in the 
West End for the purpose ot supplying pri- 
vate residences and business houses. -A 
meeting of those interested in the enterprise 
has already been held, and all that remains to 
complete arrangements for organization is the 
subscription for stock. It is not known yet 
what the capital stock is to be, but it is said 
the plant will be large enough to supply all of 
the West End and the thickly settled portions 
of Chartiers township. 


CLIFTON, PA.—An electric lighting plant 
is to be established at this place. 


WeETuMPKA, ALA.—Reports say that an 
electric light plant is to be established at this 
place. 


WINCHESTER, TENN.—An electric lighting 
plant is to be established at this place. 


SANTA Fr, N. M.—It is proposed to es- 
tablish an electric light plant at this place at 
an estimated cost of $25,coo. C. F. A. 


Fischer, of this city, can furnish particulars. 


MOUNT STERLING. — The Mt. Sterling 
Electric Light Company has made the city a 
proposition to erect an electric ligbt plant. 


PHILADELPHIA, PA,—The Suburban Elec- 
tric Co., has been incorporated at this place 
with a capital of $200,000. Thedirectors are 
T. W. South, H. A. Mullin and others. 


QuIncy, Mass.—Improvements are to be 


‘made to the local electric light plant. 


ELGIN, ILL,—Improvements are soon to be 
made to the plant of the American Gas Light 
Company. 


BUENA ViIsTA, GA.—Efforts are being 
made to establish an electric light plant here. 


HoweELL, Micu.—It is probable that the 
projected electric light plant for this place 
will be established at once by the Howell 
Electric Light and Power Company. 


BIRMINGHAM, ALA, — The Consolidated 
Electric Light Company has been incorporated 
here. Address J. F. B. Jackson for details. 


SAN FRANCISCO, CaL.—Reports say that 


‘ extensive works will be erected on the property 
_ of the San Frarcisco Gas Lighting Company. 


Port JERvis, N. Y.—The Deer Park Elec- 


: tric Light Company has been awarded the 


contract for lighting this city for a period of 


_ two years from June 1, 1890, at a cost of $105 
; each for the first 83 lights, and $90 for each 


| ticulars. 


| is a new concern at this place. 


additional light. 


MIDDLETOWN, DEL.—The electric lighting 
plant at this place is to undergo extensive im- 
provements. Among the improvements is in- 
cluded a new engine, also new boilers and 
dynamos. Address J. B. Brattan for par- 


DAYTON, KY.—The Citizens’ Electric Co. 
The capital 
stock is $25,000, and the secretary is Charles 
Bird. 


SANDWICH, ILL.—This place will soon es- 
tablish an electric light plant. 


FRACKVILLE, PA. —The Frackville and 
Gilberton Light, Heat and Power Company, 
has been incorporated here. Capital stock, 
$40, 000. 


Bay City, MicH.—An electric lighting 
plant is to be established at this place. 


SANGER, CAL.—This place is to have elec- 
tric lights. 


Tacoma, WASH.—The Commercial Elec- 
tric Light and Power Company has been in- 
corporated at this place with a capital stock 
of $250,000. 


HAWKINSVILLE, GA.—The people of this 
place are discussing the electric light ques- 
tion. Captain O. A. Ilorne can be ad. 
dressed. 


SELMA, ALA.—Reports say that the Selma 
Electric Light and Gas Company will, at an 
early date, put in an incandescent plant. 


Dover, PA.—Improvements are to be 
made to the local electric light plant. 


Monrork, N. C.—The electric light ques- 
tion is to be settled at a public election; to be 
held at an early date. | 


ELECTRIC KAILWAYS.—New electric rail- 
ways are to be constructed and improvements 
are to be made to those already established 
at the following places : Maysville, Ky.: Hol- 
lidaysburg, Pa.; Allentown, Pa.; Wakefield, 
Mass.; Chicago, Ill.; Newport, Ky.; Hart- 
ford, Conn.; Wethersfield, Conn.; Houston, 
Tex.; Lykens, Pa.; Trenton, N. J.; Seattle, 
Wash ; Passaic, N. J.; Long Island City, 
L. I.; Ogden, Utah; Chilhowee, Tenn.; 
Flushing, N. Y. 


HB Editor of THE ENGINEERING 
AND BuILpDING REcoRD is 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
_ The announcement that has 
sold ——_—— to ——— without giving 
the grices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub. 
contract. 7 | 
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BIDS OPENED. 


MINNEAPOLIS, MINN.—By telegraph to THE 
ENGINEERING AND BUILDING REcorD, Sep- 
tember ro, (890: 

‘* The Commission has rejected all bids for 
the construction of the superstructure of the 
court house and city hall, at this city, re- 
cently published. The architects have been 
instructed to prepare new estimates, the total 
cost not to exceed the sum of $2,500,000.” 


Boston, Mass.—The following bids for 
the construction of a wharf at Deer Island, 
were received by the Metropolitan Sewerage 
Commission, September 10: F G. Whitcomb, 
$11,736; Geo. H. Cavanagh, $13,900: John 
Cavanagh & Co., $14,200; Nay, Ellis & 
Kenrick, $14,430; Shaw & Miller, $16,300; 
C. T. Derry & Co., $16,980; J. N. Hayes & 
Co , $18,000 


TACOMA, WASH.—Rids for the construction 
of the Pierce County Court Llouse have been ° 
opened and the contract awarded to Jobn 1’. 
Long, of Tacoma. tor $270,000. There were 
eight other bids, the highest being $373,800. 
The contract includes all work excent lighting 


| and elevators. 


GOVERNMENT WORK. 
SACRAMENTO, CAL.—The following pro- 


| posals for excavation, concrete foundations, 


stone and brick work of the basement area 
walls of the United States Post Office and 
Court Flouse, at this place, have been opened 
by the Supervising Architect of the. Treasury 
Department: Carlow Bros., Sacramento, Cal., 
$42,114; $42,804. Krenz, Berger & Harire, 
Sacramento, Cal., $40,251; M. J. Healy & 
Co., Loomis, Cal., $46,875; A. McElvoy 
& Co., San Francisco, Cal., $52,412; Frank 
Reid Forotcher, Lincoln, Cal., $59,600; Bas- 
sett & Towhey, Sacramento, Cal., $52,490; 
B. Krenzerbery, Sacramento, Cal., $49. 000. 


INDUSTRIAL. 


WATERBURY, CONN.—The New England 
Engineering Company, of Waterbury, Conn., 
has been incorporated, to build, equip and 
operate electric light plants, railways, tele- 
graph lines, etc.; capital stock, $y0,000. A. 
M. Young can furnish details. 


Kansas City, Mo. — The Kansas City 
Packing and Chase Refrigerator Company, of 
Kansas City, Kan., has decided to locate car 
shops in this city. The buildings will cover 
three acres of land. Plans and specifications 
are now being prepared for the new buildings, 
and as soon as they are completed and ap- 
proved by the company ground will be broken 
for the foundations for the plant. It is pro- 
posed to expend the sum of $500,000 on the 
undertaking. 


Proria, ILL.—Alderman Woolner can give 
information of a proposed 300-acre park for 
this city. 


PROPOSALS. 


(Continued from page ii.) 


SEPTEMBER 1, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
“" at the office of the Supervising Archite 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the 30th day of September 890, 
for all the LABOR AND MATERIALS an 
putting in place complete the iron columns, iron 
oor and iron and wood roof construction, terra 
cotta arches, etc., for the U. S. Custom House, 
Post-Office, etc., buildi at PORT TOWN- 
SEND, WASH., in accordance with the draw- 
ings and specification, copies of which may be 
had on application at this office or the office of 
the Superintendent. Each bid must be aceom- 
panied pectic check for $200. The Depart- 
ment will reject all bids received after the time 
herein stated for the opening of the same; also, 
bids which do not comply strictly with all the re- 
quirements of this invitation. Proposals must 
be inclosed in an env oreee sealed and marked 
** Proposal for the Iron Columns, Iron Floor an 
Iron and Wood Roof Construction, Terra Cotta 
Arches, etc., for the U. S. Custom-House, Post- 
Office, etc., at Port Townsend, Wash.,” and ad- 
dressed to JAS. H. WINDRIM, Supervising 
Architect. 15 


SEPTEMBER rr, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., until 
2 o'clock P. M., on the 6th day of October, 1 for 
all the LABOR AND MATERIALS required 
for furring, iathing, plastering, floor arches and 
concrete floors for the U. S. Post Office, etc., 
building at DAYTON, OHIO, in accordance 
with the drawings and specification, copies of 
which may be had on application at this office 
or the office of the Superintendent. Each bid 
must be accompanied by acertified check for $200. 
The Department will reject all bids received after 
the time herein stated for the opening of the 
same; also, bids which do not comply strictly 
with all the peg ucnients of this invitation. 
Proposals must inclosed in an envelope, 


sealed and marked, ‘Proposal for girs « Lath 


ing, Pee ne Concrete Floors, etc., at Dayton, 
Ohio, and addressed to JAS.’H. WINDRIM’ 
Supervising Architect. 16 
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PROPOSALS. 
TO OONTRACTOBS. 


GEALED PROPOSALS WILL BE RECEIVED 

by the Committee on Buildings and Repairs 
of the Board of State Charities and Corrections 
for BUILDING the Male Wing of the new State 
Alms House at the State Institutions, CRANS- 
TON, R. I., until 12 M., Septemiber 30, 1800. 

The plans and specifica ions for the work can 

be seen at the office of Stone, Carpenter & Willson, 
Architects, 6; Westminster Street, Providence, 
R. I. 
The Committee will receive bids for the Mason 
Work, Carpenter Work, Steam Heating, Plumb- 
ing, and Gas Piping, in one bid or in separate 
bids, and reserve the right to reject any and all 
vidsas they may deem for the best interest of 
the State. : 

Per order of the Committee on Buildings and 
Repairs 

STONE, CARPENTER & WILLSON, 


17 Architects. 


BRIDGES, Atchison, Kan.—Proposals are wanted 

until September 16, for the. construction of two iron 

no bridges. Address W. S. Purcell, Chairman 
ounty Commissioners, as above. 


SCHOOL, Helena, Mont.—Proposals are wanted 
until September 20, for the erection of a school build- 
ing at this place. Address F. W. Ellis, Clerk School 
District, No. 1, es above. 


PIER, New York City.—Proposals are wanted until 
September 24, for preparing for and building a new 
crib bulkhead at Charity Hospital, Blackwell’s Island, 
East River, and for removing the existing platform 
and crib bulkhead thereat. Address the Department 
of Docks, Pier A, North River, as above. 


CITY HALL, North Bend, Neb.—Proposals are 
wanted until September 22 for the erection of a city 
hall building at this place. Address J. E. Newson, 
City Clerk, as above. 


PUMPING ENGINE, Dallas, Tex.—Proposals are 
wanted until September 24, for furnishing one ro 000,- 
coo-gallon pumpin eupine vertical compounding 
pattern, Address W. McGraine, City Secretary, as 
above. 


BRIDGE, San Antonio, Tex.—Proposals are wanted 
until October 4, for the construction of a through 
truss, class “A,” bridge, on the San Antonio River. 
Address Maye: Bryan Callaghan, as above. 


WATER-WORKS, Toledo, lowa.—Proposals are 
wanted uatil September 23, for the construction of a 
complete system of water-works at this place. Ad- 
dress Mayor A. M. Beal, as above. 


WATER-WORKS, Rushville, Ind.—Proposals are 
wanted until] September 16, for the construction of a 
complete system of water-works. Address Mayor 
Wilson T. Jackson, as above. 


BRIDGE WORK, Reading, Pa. — Proposals are 
wanted until September 22, for the masonry abutments 
and wing walls for an tron tiuss bridge over Swatara 
Creek, n Tulpehocken and Bethe! Townships. Ad- 
dress W. H. F.sher, County Commissioners’ Clerk, 
Court House, as above. 


BUILDING, Bridgeport, Coun. — Proposals are 
wanted until September 17, for the erection of a 
County Home building at Norwalk, Conn. Address 
Albert H. Beers, Architect, opposite depot, as above. 


Building Intelligence. 


We solicit from each and every one of our read- 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—5 s, brown stone; 47, brick; 
br st, brick store; 5 s dwell, brown-stone 
dwelling; apart house, apartment-house; fen, 
tenement; ¢, each; 0, owner; a, architect; 4, 
builder; yr, frame. , 


NEW YORK. 

214 Eldridge st, br factory; cost, $25,000; 
o, Fayerweather & Ladew, a, Romeyn & 
Stever; mand c, R L Darragh, 

36 Market st, br flat; cost, $19,000; 0, E 
O'Halloran; a, M V B Ferdon; mandc, E 
Mallon. 


Amsterdam av, n w cor goth st, s charch; 
cost, $135,000; o, S. Michael’s Church; a, R 
W Gibson. 

188 126th st, br and st flat; cost, $20,000; 
o, F Hollender; a, H Kafka. 


Irving pl, n w cor Igth st, extension; cost, 
$7,000; 0, C C Rice; a, G Keister; mandc, 
P Galligar. 

15th st, ns, 40 w 7th av, extension; cost, 
$20,000; 0, St. Joseph’s Home for the Aged; 
a, Schickel & Co. 

175 E 78th st, br flat: cost, $10,000; 0, R 
& O Goelet; a, Thorn & Bilson. 

rith and 12th avs, 34th and 35th sts, br 

ublic bldg; cost, $7000; o, N Y & H 

‘R Co; a, W Katte. 

N Ecor, West and Bethune sts, br fac- 
tory; cost, $9,000; 0, American Biscuit and 
Mfg Co; a, G Vigaut. 

N W av and 115th st, br flat; cost, $25,000; 
o, M Walter; a, not given. . 

232-38 E 33d st, 3 br flats; cost, $75,000 
all; o, A C Zabriskie; a, J E Ware. 
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BUILDING INTELLIGENCE. 
NEW YORK.—Condoued. 
N e cor Wall st and Broadway, br office 


| bldg; cost, $75,000; o, First Nationa! Bank; 


a, Peabody & Stearns. 


479-83 West st, br factory; cost, $40,000; 
o, American Biscuit Manufacturing Co; a, G 
Vigeaut. 


77th st, 225 W 8th av, 2 br dwells; cost, 
$50,000 all; o, R Anna Carey; a, A Carey. 

N sand ss 158th st, 185 E 8th av, br fac- 
tory; cost, $24,000; 0, Haskin Wood Vul- 
canizing Co; a, D & J Jardine. 

N s 154th st, 145 Elton av, br ten; cost, 
$9.000; 0, E Gluchmann; a, T3L Blom. 

N s 1sth st, 153 Fifth w av, br meat house; 
cost, $15,000; 0, Society N Y Hospital; a, 
G B Post. 

BROOKLYN. 


Putnam av, n s, ro0e Reid av, § br and 
brown stone dwells; cost, $5,000 each; 0, a 
and b, William O. Forrester. 


45th st, ss, 200 e 3d av, 5 fr dwells; cost, 
$2.500 each; o and b, James G Carroll; a, J 
L Quesenberg. 


Montgomery pl, ns, 353 e 8th av, 4 brick, 
terra cotta and limestone dwells; cost, $7,0c0 
each; o, Messrs Ford & Ilagen; a, G P Chap- 
pell. 

Carroll st, ns, 200 e 3d av, br bakery, sta- 
ble and loft; cost, $20,000; o, Hildebrand 
Bros; a, C Werner; b. W L Roundtree and 
W J Conway. 

N scor 4th av and 7th st, br dwell; cost, 
$12,000; 0, C Collins; a, J G Glover. 

W s Classon av, 10 n Lexington av, br 
dwell; cost, $27,000; 0, Eliza K Logan; a, 
Cady & Brewer. 

W s 3d av, 40s 45th st, 2 fr dwells; cost, 
$7,000 all; o, H Buck; a, J D Bogert. 


N s 17th st, 140 w 8th av, 3 fr dwells; cost, 


$10,000 all; o, Mr. Ilenzel; a, C Braun. 


S s Bergen st, 225 w Tompkins av, br 
dwell: cost, $8,000; 0, F Kuckuk; a, F 
Holmberg. 

S s 4th st, 27 ¢ 6th av, 5 br dwells; cost, 
$50,000 all; 0, Moses & Tauton; a, R L 
Daus. 


435-43 Atlantic av, br factory; cost, $50,- 
oou; o, Anheuser Bursch Brewery; a, C Wer- 
ner. 


435-43 Atlantic av, rear, br stables; cost, 
$50,000; o and a, sanie as above. 


Ss McDougal st, 200 e Stone av; 4 br dwells; 
cost, $16,000 all; o, AS Walsh: a, A Hill & 
Son. 


Ss Provost av, 180 w 8th av, 2 fr dwells; 
cost, $8,500 all; o, Mr Henzel; a, C Braun. 


N s Madison st, go e Evergreen av; 2 br 
dwells; cost, $7,000 all; o, J H Fort; a, A J 
Lamb. 

S s Pacific st, 200 e. Brooklyn av, 5 br 
dwells: cost, $32,500 all; o, G Phillips; a, 
G R Chappell. 


ALTERATIONS—BROOKLYN. 


Forrest st, ss, 80 e Central av, extension; 
cost, $7,000; o, L. Neebe; a, F Holmberg; b, 
not selected. 


MISCELLANEOUS. 


BAYONNE, N. J.—The City Coancil has 
adopted plans for a new City Hall, sabject 
to revision. Three architects competed, and 
L H Broome, of Jersey City, was successful. 
About $40,000 will be expended by the city 
for the purpose. 


BRIDGEPORT, CONN,—Cor William and 

Baroum sts, br block of 7 tens: cost, $30,- 
ooo; o, F Armstrong; a, M A Jenks; b, 
Jones & Hoffman. 
_ Noble av, bet Maple and Arctic sts, 
br and stone school bldg; cost, $75,000; 0, 
city of Bridgeport; a, Longstaff & Hurd; 
b, H M Purdy. 


BOSTON, MASS.—s590-94 E 7th st, 3 fr 
dwells; cost, $11,000; 0, o, John R Cushing; 
a and b, W T Eaton. 
Homes av nr Topliff st, 2 fr dwells; 
Pe $9,000; 0, a and b, Andrew Craw- 
ord. 


544-46 Commercial st, 2 br tens; cost, 
$12,000; 0, Andrew Burnett; a, W H Mc- 
Ginty; b, John Kelley. . 

Blue Hill av, junction Walk Hilf st, 2 fr 
dwells; cost, $9,000; 0, Geo W Parker; a, 
J F Ober; b, R McDonald. 

43 Charter st, and ‘‘ rear of,” 6 br tens; 
cost, $35,000; 0, Nora Donahoe; a, J F Kel- 
ley; b, K Driscoll. 


BUILDING INTELLIGENCE. 


BOSTON, MASS.—95 Boylston st, br addn 
and alteration; cost, $8,000; o, F Haven, 
trustee; b, H McLaughlin. 


Dorchester st and Vinton st, fr church; 
cost, $7,500; o, J H Storey and others; a, 
W HH Besarick; b, not let. 


100 Crawford st, .fr dwell; cost, $7,500; 
o, F M Babcock: a, Brigham & Spofford:; 
b, J A Corkham. 


22 Victoria st, fr dwell; cost, $7,000; o 
and b, E McKechnie; a, E H Boyden. 


Westville st nr Ditson st; 2 fr dwells; 
cost, $7,800; 0, John Yates and others; a 
and b, H A Verge. 


Topliff st nr Bowdoin st, 2 fr dwells; 
cost, $7,500; o, R Simpson and others; a, 
John H Keller. 


Marmion st, nr Cornwall st, 6 fr dwells; 
cost, $9,000; o, Peter Barr; a, L W Bry- 
ant. 


CANTON, O.—2I19 W Tuscarawas st, 4-story 
br business block; cost, $10,000; 0, a and 
b, W L Davis. 


N w cor 4th and Court sts, 3-story br 
business block; cost, $8,000; 0, a and b, 
as above. 


CINCINNATI, O.—The Fruit and Vegeta- 
ble Commission men of Front and 6th sts 
have combined and will build a cold storage 
warehouse to cost $200,000. No plans 
have been made. John O’Moore & Co, of 
W 6th st, are interested in the project. 


DULUTH, MINN.—A large flour mill will 
be erected at St. Louis, a small town just 
started a few miles above this city. It will 
cost $300,000. T A Bean, of Fairbault, 
Minn, is interested. An elevator, to hold a 
year’s supply of grain, will be built near at 
hand. 


NEWPORT, KY.—The old ‘‘ Swift ” rolling 
mills at this place have been purchased by 
capitalists, who will spend $250,000 in new 
buildings and machinery for a complete steel 
plate mill. Col A L Berry, Newport, Ky., 
can give particulars, © 


POTTSVILLE, PA.—1108 Mahvetonga, fr 
dwell; cost, $8,500; o, W W Foster; a, W 
P Hill; b, not let. 


QUINCY, ILL.—Col W T Dowdall will re- 
build his residence, destroyed by fire last 
week. It will be fitted up with modern 
improvements. ‘The cost will probably be 
$50,000 or more. 


ST. PAUL, MINN.—Dayton, or Fish, 2 
story fr dwell; cost, $8,000; 0, R C Fish. 


Summit, nr College, 2 story br ten; cost, 
$10,000; 0, C S Carman. 
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SCRANTON, PA.—Br and fr school bldg; 
cost, $28,000; 0, Scranton Board of Con- 
trol; a, I J Williams; b, E G Hughes. 


St. LOUIS, MO.—Sidney and Liberty sts, 
br dwell; cost, $8,700; o, T Lang; b, E 
Paulus. 

Westminister pl and Sarah st, br dwell; 
cost, $14,000; o, J J Philips; b, A Bauer. 

3d st and Chouteau av. br warehouse; 
cost, $7,000; o and b, Cox & Gordon. 


1oth and Spruce sts, br warehouse: cost, 
$100,000; 0, Tiffany R E Co; b, F C Bon- 
sack. 

Washington and Compton avs; br dwell; 
cost, $11,000; 0, J Steer; b, sublet. 


WASHINGTON, D. C.—1801-3 rath st, 2 
2-story br bldgs; cost, $14,000; 0. C W 
Handy; a, C V Trote. 

615-21 22d st, 4 2-story br bldgs; cost, 
$12,000; o and a, R Sherman: b, W E 
Brown. 

13th st, extended, 3-story br bldy; cost, 
$9,500; 0, Wm Holoncad; a, H G Bonner; 
b, W T Garrison. 

28-34 C st, 4 2-story br bldgs; cost, 
$16,000; 0 and a, same as above. 

238-40 Dolan st, 2 2-story br bidgs; 
cost, $17,000; o and a, same as above; b. 
W T Garrison. 


308-12 E st, 3 2-story br bldgs; cost, 
$9,000; o, E S Kennedy; a, same as above. 


612-20 1§th st. § 2-story br bidgs; cost, 
$12,500; 0, K Waloson; a, same as above. 

615-19 Florida av, 3 2-story br bldg; 
cost, $15,000; o and b, W R Coon: a, N 
T Bealler, 


1825 13th st, 3-story br bldg: cost, $11,- 
000; 0, J] R McAsh; a, Pitney & Bradford; 
b, H F Getz. 


1776 Q st, 3-story br bldg; cost, $60,- 
000; o and a, T F Schneider; b, Emmet 
& Hinsley. 


D st, bet 13th and 14th sts, 3-story br 
bldg; cost, $75,000; o, Albert Carey; a, 
A C Wagner; b, Wm Rothwell. 

M st, bet 4% and 6th st, 1-story br 
bidg; cost, $9,000; 0, Chas Bailey; a, 
Glenn Brown; b, A J Fisher. 


185 permiss less than $7,000 in value. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places : 
Braintree, Mass.; Worcester, Mass.; Chester, 
Pa.; Ogdensburg, N. Y.; Allegheny, Pa.; 
Harrisburg, Pa.; Waltham, Mass.; Pough- 
keepsie, N. Y.; Easton, Pa.; Wheeling, W. 
Va.; Sioux City, Iowa; Topeka, Kan.: Den- 
ison, O.; Pottstown, Pa.; South Bethlehem, 
Pa.; Charleston, S. C.; Wilkes Barre, Pa.; 
Dayton, O.; Lancaster, Pa.; Savannah, Ga.; 
Fitchburg, Mass. 
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SOME PRESS COMMENTS: 


A most creditable and seasonable compilation. 


It is decidedly the best 


collection of data on this important subject that has yet appeared in book form. 


—Engineering News, June 2191890, 


* ¥* ¥* It should have a place, especially, in the offices of street and county 
commissioners, where its suggestions might soon contribute greatly to the 
commercial welfare, safety and convenience of thousands of communities in 


our land.—J/ron Age, June 19, 1890. 


A valuable manual.—San Francisco Chronicle, July 13, 1890. 


The volume is one which has a practical value, and should be studied by 
all interested in road improvements.— Zroy Times, July 21, 1890. 


This book is very comprehensive in its scope and certainly supplies a long 


felt and pressing want. 


It ought to be studied by all who have to do with the 


construction of highways whether in city or country, as well as by councilmen, 
legislators, public writers and such as have a part directly or indirectly in the 
making of road laws, pavement ordinances, etc.—/ndtanapolts Sentinel. 
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COUNTY ROADS. 


In view of the rapid progress that has been 
made in the improvement of county roads 
throughout the country during the past two 
years, it will be well to look over the field, and 
see.whether any mistakes have been made and 
what can be done towards insuring the best 
results for the money expended. 

Road making has been practiced from time 
immemorial, and the average road-master, or 
county legislator in the country, or street com- 
missioner in the town has been so long looked 


up to as the one who knows all about it that he 


resents the idea that he can be taught anything, 
and considers the employment of an engineer 
an insult to his intelligence and a useless expense. 
Where provision has been made for the employ- 
ment of county engineers, it has been in some 
cases considered as fully carried out by the 
employment of aland surveyor. In such cases 
an experienced eye at once detects a lack of 
proper regard to the topographical features of 
the country by an attempt to make the roads too 
level, resulting in defective drainage and often 
in a greater expense for grading than would 
otherwise be required. This shows itself also 
in the provision of very rigid specifications, fol- 
lowed by very poor inspection, of which latter 
the contractors are never slow to take advantage. 
Again, an inexperienced engineer, instead of 
leading the Board of Supervisors, or other body 
to whom he is responsible, is led by them. The 
contractor also soon sees with whom he has to 
deal, and easily convinces them that the best 
roads are to be made by an increased use of 
clay, and by the use of light rollers, and in vari- 
ous other ways obtains release from work he has 
contracted to perform. In such cases it seems 
to be forgotten that if the specifications were 
not to be insisted upon, then all other bidders 
for the work should have been furnished with 
such knowledge in advance of the letting, as it 
would often result in a substantial saving in 
cost. 

We presume that under our system of govern- 
ment a town or county authority can spend and 
waste on road making money raised each year 
by taxes without any State control. But since 
a great many communities are likely in the 
future to incur indebtedness, that is, issue bonds 
the avails of which are to be spent in building 
roads, it is high time that legislation provided 
for some competent engineering tribunal to have 
at least advisory power, and who should be re- 
quired to make periodical inspections and re- 
ports. 


CHICAGO'S SMOKE TROUBLE. 


CHICAGO is making a vigorous fight against 
the smoke nuisance. Judgment was rendered a 
few weeks ago against the Louisville and New 
Albany Railroad in seven cases for violating the 
smoke ordinance, and a fine of $50 was imposed 
in each case. The Pennsylvania and the Pan 
Handle roads were assessed $50 each in twenty- 
seven cases. The campaign of Chief Inspector 
A. Young, of the Chicago Health Department, 
against the offenders is based on three sections 
of the municipal code which declare as a public 
nuisance the emission of dense volumes of smoke 
from chimneys and smoke stacks, and provide a 
penalty of $50 on those responsible. 

The smoke ordinance has been in effect for 
several years, but no strong effort has hitherto 


Stncie Copies, Ten Cents. lin AMBRICA 


Subscription, $4.00 per year in advance, post paid. 
In Great 


Subscription, ass. per annum in advance, post paid Britain. 


been made to enforce it. Now, however, that 
the World’s Fair is to be held at Chicago, the 
measures are to be vigorously prosecuted. Since 
the beginning of April of this year a marked 
improvement is said to have already been 
effected in the condition of Chicago's atmos- 
phere, and much better things are yet expected 
from the determined action of the authorities. 
No special smoke preventing appliance is in- 
sisted upon by the Health Department. All 
that it demands is that the smoke nuisance be 
abated, and owners of factories, tugs, locomo- 
tives, etc., are permitted to seek their own sal- 
vation. This, as THE ENGINEERING AND 
BUILDING RECORD has on several occasions 
pointed out, is the only proper way of obtaining 
relief from the smoke trouble. Rigidly enforce 
the law, and ways and means to comply with it 
will quickly suggest themselves. 


IRRATIONAL BUILDING PLANS. 


OAKLAND, CAL., proposes to build a fire 
engine-house, for which an appropriation has 
been made of $18,000. According to The 
Tribune of that city the Mayor recommends 
that this engine-house should be so planned 
that it may be enlarged from time to fime to 
suit the purposes of a municipal building for 
the city. Zhe Tribune seems to think that this 
is a very clever idea, and that it should com- 
mend itself to the people for its “ practical good 
sense.” It says that an engine-house is needed 
now. Before long some other department will 
need a new building and it can be added to the 
engine-house. If, therefore, proper plans be 
ordered and adhered to a “ splendid city build- 
ing will grow almost insensibly—a_ building 
which will not only be useful and convenient 
but possessed of architectural beauty, an honor 
and ornament to the city.” 

The Tribune should know that this is con- 
trary to all past experiences, and, consequently, 
the reverse of practical common sense. It 
would be very much like having a suit of clothes 
made for the Mayor’s small boy, 1f he has one, 
and then having them altered when a baby girl 
grows up so that they will suit her. If it is pro- 
posed to have an engine-house occupying a 
portion’ of a public building, the plans of the 
public building should be ordered now, and 
that portion of it intended to house the steam 
engine can be finished. ‘This, however, is evi- 
dently impracticable in view of the amount of 
the appropriation. It will be much more 
sensible, therefore, to have the city build as 
good an engine-house as it can for the money 
at command, and when it needs another build- 
ing have it designed by a skilled architect 
with sole reference to the use to which it is to 
be put. 


WALTER HOWE AND JAMES 
GALLATIN. 


New York Ciry and the cause of sanitary 
reform has suffered a real loss in the recent 
death of two men inthe prime of life—Walter 
Howe and James Gallatin. The former by his 
intelligent and earnest efforts in the Legislature 
secured important legislation for New York 
affecting the tenement house and street clean- 
ing problems of the city, and since gave valu- 
able services as one of the New Aqueduct Com- 
missioners. James Gallatin, who died suddenly 
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on the 17th inst. of heart disease, has of recent 
years been little before the public, but in the 
period from 1879 to 1882 he was the active 
member of the New York Sanitary Reform 
Society, spending a good deal of his time in 
Albany in the public spirited service of securing 
the passage of the Tenement House Act of 
1879 and the Plumbing Law of 1881, which so 
largely increased the powers of the Board of 
Health. The early readers of THE ENGINEER- 
ING AND BUILDING RECORD will remember how 
the architectural competition instituted by it in 
1878, for improved tenement houses, resulted in 
a popular agitation in the winter of 1879. Mass 
meetings at the Cooper Institute were held, and 
the tenement house evil was the subject for dis- 
course in many churches of the city on a certain 
Sunday. It was then that the Sanitary Reform 
Society was formed, and Mr. Gallatin made its 
president and active officer. His private means 
enabled him to devote his time to the work of 
promoting that important legislation. Illness 


prevented his remaining at Albany at the critical 


Stages of the plumbing law, but his services in 
the introduction of the measure and in enlisting 
influential support should not be forgotten. 


PAYMENT FOR THE USE OF CITY STREETS. 


THE joint special committee of the Boston City Council, 
composed of Aldermen William Power Wilson, John A. 
McLaughlin and Wesley A. Gove, Councilmen Bowdoin 
S. Parker, S. Edward Shaw, Isaac Rosnosky, Albert H. 
Hall and John F. Kinney, appointed to consider and re- 
port upon the advisability and method of securing some 
return to the city for the use of its streets by private cor- 
porations, having considered the subject, recently sub- 
mitted a report to the Board of Aldermen. 

In considering the subject, it was naturally deemed 
advisable to ascertain the experience and practice of other 
cities, and application was accordingly made to all the 
leading cities in this country and many of the cities of 
Europe, for such information upon the subject as might 
be of value to the committee. The particulars thus gath- 
ered would seem to show that Boston is much behind 
other cities in the United States in respect to solving the 
question of securing a return for the use of her streets 
afforded to private corporations, for in almost every one 
of the cities the corporations are required to make some 
direct return to the city for the privileges they enjoy in 
the public streets. This custom is so general that the 
claim that it would impose a burden upon corporations 
so serious as to impair their usefulness does not seem to 
have any force. 

The local telephone companies of Amsterdam pay to the 
city, annually, 2144 per cent. of their gross receipts; in 
St. Louis, 5 per cent. of gross receipts, and in Philadel- 
phia, $1 annually for each old pole and $5 for each new 
pole, used for the support of wires. Street railway com- 
panies also pay for their locations. In Amsterdam they 
pay 5 per cent. of gross receipts annually; in Baltimore, 9 
per cent. of gross receipts, with an additional tax on each 
car; in Newark, 2% per cent. of capital stock; in Provi- 
dence, a certain fixed sum; in St. Louis, a percentage of 
gross receipts on a sliding scale; while in New York State 
all street railway franchises are now sold at auction for 
the highest offer above a certain fixed percentage of gross 
receipts. 

The method most generally adopted is to require the 
payment to the city of a percentage of the gross receipts. 
This method may work to advantage in many instances, 
but in the case of a street railway, telephone or electric 
light company, having its tracks or lines in different mu- 
nicipalities, it would be difficult to adjust the rate propor- 
tionately. In addition to this, it is not always possible to 
ascertain what a company’s receipts actually are. The 
special tax upon each car of a street railway company, 
such as is levied in Baltimore, might tend to deter the 
company from furnishing adequate and proper accommo- 
dations for the community, especially if the fee, as in Bal- 
timore, is greater for a new car than for an old one. The 
system is also open to objection as not being applicable to 
all corporations. 

As regards the auction system, which has been adopted 
in New York, the committee is of the opinion that it 
would not operate satisfactorily in Boston under the pres- 
ent state of affairs, particularly in reference to granting 


street railway locations. Ifa street railway extension be- 
came necessary, and the proposed new location was offered 
at auction, a system of competition would at once be 
introduced in opposition to the present system of monop- 
oly, which has received the sanction of the Legislature. 
A further objection to the system appears to be that it 
would tend to prevent a judicious and necessary railroad 
extension, on account of the reluctance which a corpora- 
tion would evince to risk its rights upon the uncertainty 
of a public auction. The committee is, however, favorably 
impressed with the method adopted in the city of Phila- 
delphia, whereby a special annual fee is paid to the city 


for each pole belonging to the telegraph and telephone, 


companies. The principle which underlies this system 
requires each corporation to pay a fixed sum for their 
special use of the public streets, and this sum is precisely 
proportionate to the extent of such use. The chief ad- 
“vantage of this system arises from the fact that it can be 
applied with equal fairness to each and every corporation 
enjoying the privileges granted them by the city. Thus 
a street railway company might be required to pay the city. 
a fixed sum for each mile of track located in the streets;, 
telephone and other companies, operating lines of electric’ 
wires, to ‘pay so much for each pole erected; and com-. 
panies making use of pipes and conduits, underground, a: 
fixed sum per mile of pipe, etc. 

The committee did not recommend any specific method 
of securing a return. from corporations for the use of 
streets, but was instrumental in securing the passage of an 
order by which the Mayor is ;requested to petition the 
General Court at its next session for the passage of an act 
authorizing cities and towns to prescribe terms and con- 
ditions for the use of their streets by private corporations. 


REPORT OF THE MISSISSIPPI RIVER COM- 
MISSION. 


THE annual report of the Mississippi River Commission 
for the fiscal year ending June 30, 1890, was received at 
the War Department at Washington a few days ago. It 
is dated June 30, but it has been delayed, probably owing 
to the fact that it is the largest and most exhaustive report 
yet made by the cowmission. It states that the work has 
been vigorously prosecuted during the year, and that the 
appropriations for the various localities are now practically 
exhausted. Complaint is made that funds for the expenses 
of the commission have been insufficient and personal in- 
spection of the work by the Commissioners has necessarily 
been neglected. The flood on the Lower Mississippi in- 
terrupted the work in April, although the maximum dis- 
charge, including crevasse escape, was not so great as in 
1882. 

The lesson taught by the flood, says the report, is the 
same as that of other great floods—namely, the necessity 
of raising and strengthening the levees. 

The survey of the river has been continued during the 
year. In general, the commission reports that the work 
of the year has been successful and the results satisfactory. 
Detailed reports as to the improvements in the several 
districts are transmitted from the engineers in charge, and 
there are also reports of the damages to levees and other 
improvements caused by the flood. The total expendi- 
tures for the fiscal year ending June 30, 1890, were 
$1,496,128, and there remained on hand July 1 a balance 
of $375,618. 
June 30, 1891, are: For the commission, $35,000; con- 
tinuing survey of the river, $150,000; improving river 
from head of passes to the mouth of the Ohio, $3,000,000; 
work at Hickman, Ky., $111,250; work at Greenville, 
Miss., $350,000; work at Vicksburg, Miss., $175,000; 
work at Natchez, Miss., $250,000; work at New Orleans, 
La., $200,000; improving Red and Atchafalaya Rivers, 


“$350,000; total, $5,621,250. 


Considerable space is devoted to the recent flood, and 
in this connection is presented a memorandum on the 
question whether building levees along a river causes its 
bed to rise. Various authorities are quoted to show that 
levees do not raise the bed of a river, and the history of 
several leveed rivers is cited in evidence. Among those 
are the Po, the Hoang I1o and the Yellow River. ‘‘ The 
statement is often made,” concludes the memorandum, 
‘that leveed rivers raise their beds higher and higher as 
levees are raised, and hence that levees will give no per- 
manent relief against overflow. These statements are 
usually made from theoretical opinions, and without a 
thorough knowledge of the theoretical side of the subject, 
and probably without any knowledge of the facts of 


The estimates for the fiscal year ending. 


experience, which alone can lead to conclusions entirely 
safe.” | 

On the subject of outlets which have been proposed as 
a method of reducing flood heights on the Mississippi, 
the President of the Commission, Col. C. B. Comstock, 
says: ‘‘ Tbe immediate results on flood heights are so 
evident and so beneficial, when a large crevice is formed 
and the good results of an opening far larger than ever 
occurs, naturally seem so immediate and apparent that it 
is not strange that many persons ‘ook on them as the true 
remedy for great floods.” He holds that the outlet sys- 
tem proposed would be not only useless, but in the end 
damaging, and as to the Lake Borgne outlet scheme in 
particular be concludes: ‘‘ The reduction by any large 
amount of the flow of the Mississippi at Lake Borgne 
will be ultimately followed by a rise in the flood heights 
at that place, and a shoaling of the river at its mouth un- 
til the levees below Red River are much higher than they 
are now. About 600,000 cubic feet per second in the 
greatest floods should be allowed to go into the Atcha- 
falaya basin, thus relieving the river below * * * 
A large diversion of flow from the Mississippi to Lake 
Borgne would also seriously diminish the depth of the 
present mouths of the river. For the following reasons, 
then, no important outlet as Lake Borgne should be 
either undertaken or permitted: 

‘1. It would for some years lower the fluods at the out- 
let, accelerate velocities above it, and increase caving and 
the consequent destruction of levees. 

‘2. It would cause shoaling at the present mouth of 
the river. 

‘**3. If both the new outlet and the main river below it 
remained important streams—that is, if neither of them 
closed itself under the action of natural causes—the flood 


heights of Lake Borgne and New Orleans would, after 
some years, be greater than they are now.” 


AN English contemporary says that the town with the 
cheapest public supply of electric light in Europe is Trente, 
in Austria. ‘The station is owned by the municipality, 
and has at its disposal a large motive force from a water- 
fall under excellent conditions. The light is furnished to 
private consumers at the rate of 50 kreutzers (about 20 
cents) per year per candle power, no regulation being 
made as to the number of hours. To put the electric 
light within reach of the poorer inhabitants, the house 
wiring, done by the town, may be paid for in annual pay- 
ments. The station also supplies motive power. 


CHARLES L. JUNGERMAN, City Engineer of Newport, 
Ky., was killed in an altercation with Thomas L. Reilly, 
a reporter for the Covington Commonwealth. Mr. Jun- 
german was 32 years old, a graduate of Vanderbilt Uni- 
versity, and formerly employed on the construction of the 
Chesapeake and Ohio Railroad. Offensive articles in the 
paper were at the bottom of the difficulty. 


PERSONAL. 


MILLs G. Voris, County Surveyor of Galesburg, III., 
was recently elected Assistant City Engineer. 


THOMAS DutcHer, of Far Rockaway, L. I., has been 
appointed superintendent of the Queens County Water- 
Works. 


Mr. A. KAHN, architect, with Messrs. Mason & Rice, 
Detroit, Mich., leaves shortly for an extended sketching 
tour in Europe. 


R. W. EVANs, a graduate of the University of Illinois, 
at Champaign, has established himself as an architect at 
511 North Center Street, Bloomington, III. 


CoLONEL R. T. SCOWDEN, City Engineer, of Louis- 
ville, Ky., has resigned his office and accepted a new 
position at Chicago, as engineer of the Chicago Refrig- 
erator Company. 

Stk BENJAMIN BAKER and Sir William Arrol, the well 
known English engineers, prominently identified with the 
building of the famous Forth Bridge, arrived at New York 
on the 14th inst. 


ALLAN MACDOUGALL, of Toronto, Can., bas been ap- 
pointed to succeed the late City Engineer Charles J. 
Harvey, in the work of completing the sewer system of 
St. Johns, Newfoundland. | 


A. LOWTHER ForrgESsT, recently Hon. Secretary United 
Arts Club, London, and in charge of the Adelphi Draw- 
ing Office, Charing Cross, has just opened a drawing office 
at 53 Devonshire Street, Boston, for the purpose of ren- 
dering drawings for architects. 
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ENGINEERING SOCIETIES. 


A REGULAR meeting of the American Society of Civil 
Engineers was held on September 17, Vice-President A. 
Fteley in the chair. Mr, C. B. Brush, as a member of 
the Local Committee of Reception, stated that arrange- 
ments were being made for the entertainment of the 
members of the British Iron and Steel Institute, who 
are expected to visit this country during September 
and October. The preparations are in the hands 
of the American Institute of Mining Engineers, and 
a bureau of information and general headquarters will 
be established at the Park Avenue Hotel, New York, on 
the last of this month. The programme will comprise 
meetings and local excursions in New York, a trip to 
Pittsburg, Chicago, Alabama and the Lake Superior 
region, and a banquet and reception after their return to 
New York. 

Acting Secretary J. F. Crowell read a discussion, by 
Max O. E. Schmidt, on the recent paper by W. Barclay 
Parsons on ‘‘ Railways in Mexico.” Mr. Parsons replied 
to the discussion, and some further remarks were made 
by P. F. Brendlinger and J. F. Flagg. The Secretary 
read a discussion by O. F. Nichols on the paper by F. W. 
Watkins on ‘‘ Tunnel Surveying on Division No. 6, New 
Croton Aqueduct.” Mr. Watkins replied to the discussion, 
and, at his request, A. Fteley described and illustrated, 
by blackboard diagrams, an instrument that he had devised 
and used for graphically recording the cross-sections of the 
Croton Aqueduct, and for detecting settlements and distor- 
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together, within the width of the sewer. The sewer was 
built for a special purpose, and usually ran full to within 
perhaps 6 inches of the top. After many years a careful 
examination was made of some bad breaks that were 
known to exist in the invert. It was found that the over- 
hanging ends of the timber caps had broken at the piles, 
and that the dislocation had broken the sewer ring in 
three places, at the center of the top and at the bottom | 
each side of the center. The settlement and distortion had 
produced a reversed curve at the bottom and a pointed arch 
at the top, so that the cross-section resembled a heart, apex 
up, with cracks open 4 or § inches in the bottom loops; 
yet the sewer performed its duty, and after equilibrium 
was destroyed by emptying it, it held together to be re- 
paired. Mr. Fteley’s description was briefly discussed by 
L. L. Buck and F. S. Washburn. 


Mr. CHARLES PAINE, as chairman of the nominating 
committee of the American Society of Civil Engineers, 
has issued a circular letter to the members of the society, 
requesting them to propose, before October 1, on an in- 
closed blank form, the names of three members for each 
of the elective officers—viz.: President, vice-presidents, 
secretary, treasurer and directors. The committee will 


be materially assisted in their efforts to ascertain the 
wishes of the society at large, if all members will make 
careful responses to the invitation. 


THE Boston SOCIETY OF CIVIL ENGINEERS held a 


regular meeting on Wednesday evening September 17, at 
7.450 clock, with President Clemens Herschel in the chair, 


: *) ‘ i . Qf Le 
3" ih ante 
= eS come FN 

PES res 

A EZ 


243 


NEW ENGLAND WATER-WORKS ASSOCIA- 
TION. 


THE fall meeting of the New England Water- Works 
Association included an excursion to the White Mount- 
ains, in which the Boston Society of Civil Engineers also 
participated. The party, numbering 56, including mem- 
bers and friends with ladies, left Boston Saturday morn- 
ing, September 13, arrived at Wolfeboro Junction in time 
for lunch, and reached the Crawford House that evening. 
Here Sunday was passed, the feature of the day being a 
ride up Mount Willard. On Monday the party went to 
the Profile House, enjoyed a carriage ride to the Flume in 
the afternoon, and on the next day proceeded by stages to 
North Woodstock, where the train was taken for Boston. 


OF MINE TIMBERS FROM 
DECAY. 


Tue German Government mine Altenwald, near Saar- 
brucken, has, since 1888, conducted a series of experi- 
ments to ascertain the most effective means to prevent 
from decaying the pine timbering, which is subject to 
great pressure in the airways. lime, coal tar, tar and 
carbolineum were tried in such a manner as to enable a 
comparison of their relative protective value. The re- 
sults, as published in Ztsch. f. ad. Bery, Hutten u. Sakin- 
enwesen, show lime to be the weakest. Coal tar preserved 
tbe outside of the timber, while the core was found com- 
pletely decayed. Carbolineum proved by far the best, 
and is now being used on much of the timbering in that 


PROTECTION 


HOUSE AT PORTSMOUTH, N. H.-—-LONGFELLOW, ALDEN & HARLOW, ARCHITECTS, BOSTON, MASS. 


tions of the masonry. The instrument consisted essentially 
of a slotted radial arm pivoted on the face of a board which 
was set at the center of the required cross-section and in 
its plane. A printed diagram of the correct required 
cross section to about th scale was placed on the board, 
concentric with the pivot of the arm and the center of the 
arch. The outer end of the arm carried a small contact 
wheel, and a pencil was attached to the arm where it 
should intersect the arch line on the printed diagram. 
When the contact wheel was passed around the arch 
soffit, the pencil traced a corresponding line on the dia- 
gram, and as its irregularities were to the natural scale 
radially and diminished laterally, while the diagram was 
at areduced scale, it gave the effect of greatly magnifying 
distortions that would be imperceptible to the eye. It 
proved very convenient and valuable, an assistant and two 
laborers being able to take 50 or 100 cross section dia- 
grams in one day with it. 

Mr. Fteley also related some experiences of the crack- 
ing of the invert from settlement, and the construction of 
a section on a long 50-foot embankment which was 
crowned rt inch atthecenter. After the aqueduct had been 
constructed a long time over it, the settlement was not 
more than % of an inch and the masonry was intact. 
In discussing the wonderful endurance sometimes secured 
in thin masonry, Mr. Fteley referred to a well-known 
example of an elliptical brick sewer between Boston and 
Charlestown, Mass. It was about 8 inches thick and 
634x5% feet, set in a concrete cradle that rested on 
the caps of a double row of piles, driven pretty closely 


S. E. Tinkham, Secretary, and about 35 members and 
visitors present. The following were elected members : 
Fred Vincent Fuller and James H. Stanwood, both of 
Boston, and Edward L. Ross, of Indian Orchard, Mass. 
A communication from the Western Society of Engineers 
in relation to the International Engineeriug Congress to 
be held in Chicago in 1893 was presented, and it was voted 
that the question of sending a delegate from the Boston 
Society be referred to the Board of Direction of the society. 

John R. Freeman gave some interesting ‘‘ Notes on 
English Mill Construction,” illustrated with black board 
drawings, showing some details of different forms of floor 
construction, etc. M.M. Tidd gave some particulars of 
floating stone bridge piers into position by means of cais- 
sons. Both papers were informally discussed. 

THE WESTERN SOCIETY OF CiviL ENGINEERS contem- 
plate the holding of an international congress of civil 
engineers in connection with the World’s Fair at Chicago. 
A committee of the Western Society appointed to con- 
sider the question recommends that the engineering socie- 
ties of other countries be asked to send delegates, and 
that the governments of the world should send represent- 
atives. It was proposed that delegates from the engineer- 
ing societies of this country and Canada should meet in 
Chicago about October 1 of this year for the purpose of 
formulating plans for holding an international congress. 


GEORGE Kopp, an employee of the United States Elec- 
tric Light Company, at New York, was killed on the night 
of the rsth inst., by coming in contact with a poorly in- 
sulated wire while putting new carbons in an arc lamp. 


mine. The mine timbers, made of wood peeled and dried, 
are twice painted over with the carbolineum above ground, 
and require each, when 2.5 meters long and 0.25 meter 
in diameter, in the first application 4.5 kilogramme, and 
in the second 3 § kilogramme, so that, at a price of 34 5 
pf. per one kilogramme, the total cost was: For material, 
48.3 pf., and tor labor, 14 pf., or altogether about 15 
cents. 


THE case of Architect E. V. Koch, of Milwaukee, Wis.. 
against Dr. T. W. Williams was decided in favor of the 
plaintiff last week. The plaintiff had furnisbed defendant 
with plans and specifications for a block of flats. The 


building was afterwards erected, but entirely different 
plans than those submitted by the plaintiff were used. 
Plaintiff thereupon sued for remuneration for his work, 
and also applied to bave his claim made a mechanics’ lien 
on the building. The judge found that plaintiff was 
entitled to remuneration, the amount to be ascertained 
later, but that he was not entitled to a mechanics’ lien. 


THE subject of coal waste is to be investigated bya 
Pennsylvania State Commission. The waste arising 
from producing and marketing coal, also the utilization of 
all kinds of wastes, come within the scope of the inquiry. 


A RATHER extraordinary project for power distribution 
is at present under consideration in Saxony, Germany. It 
is proposed to establish near the city of Dresden an im- 
mense electric central station to furnish high-tension cur- 
rents for lighting and power to 168 small towns and vil- 
lages in the territory circumscribed by the towns Meissen, 
Freiberg, Pirna, Schandau, Sebnitz and Radeberg, 


244 


THE ENGINEERING AND BUILDING RECORD. 


SEPTEMBER 20 


CORROSION OF CAST-IRON WATER PIPES. 


IN a paper on the Sheffield, England, water works, read 
a few weeks ago before the British Institution of Mechan- 
ical Engineers, Edward M. Eaton, the chief engineer of 
the works, stated that he had been troubled by the forma- 
tion, on the interior of the pipes, of ‘‘tubercles,” the 
origin of which was obscure. Writing to Engineering on 
this subject, Charles King, of Winterthur, Switzerland, 
says: 

‘** Speaking before the Institution of German Engineers 
in Berlin, Herr Oesten, the chief engineer of the water 
works of that city, referred to the same matter, and put 
forth the following theory in explanation of the same: 
The knotty substances are built up in layers, and in 
every case the outermost layer is the hardest and strong- 
est, while those towards the inside are much softer, and 
the interior is generally filled with a pasty mass. By 
taking up oxygen from the water the inside skin of the 
pipe increases in volume and forms into buckles in order 
to make room for the increased area, and the outer layer 
is that which is most highly oxidized, This layer takes 
up then primarily the oxygen, but because behind it there 
are layers not so fully oxidized, the latter again extract 
the oxygen from the former, so that the oxygen gradually 
travels from the outside to the inside of the ‘tubercles.’ 
For this reason the outer layer is compelled to remain at 
a lower grade of oxidation than those on the inside, and 
so it comes to pass that the rust on a fresh cut-out piece 
of pipe has always on the exterior a brackish and never a 
red-brown color, which latter it, however, assumes after 
exposure to the atmosphere when the process of oxidation 
completes itself. 

‘*In proof of the above theory Flerr Oeston proposes 
the following simple experiment: If freshly chipped off 
iron rust is washed out of a pipe, and, in the condition of 
mud, is put into a bottle which is quite full and air-tight, 
then in ashort time the dirty-colored matter adheres to 
the sides and bottom of the flask. If we now allow air to 
enter, the rust on the sides of the bottle will assume a 
reddish tint, and if the operation goes on long enough 
the upper layer at the bottom will do the same. If we 
then close the bottle again and let it stand the red color 
will gradually disappear, and by a retrograde process the 
red oxide deteriorates to a lower staye of oxidation once 
more. The oxygen has been taken up by the lower 
layers without having been able to complete the process 
of oxidation. ; 

‘By coating the pipes on the interior surface in the 
usual manner the process is delayed but not prevented. 
The coating is never perfect, and in the course of time 
becomes brittle and cracks, exposing the cast-iron surface 
to corrosion in different parts, and here the formation of 
the knotty substances begins. Blind pipes, which have 
no through current, often suffer much less from corrosion 
than those which have a constant circulation, and conse- 
quently receive a greater supply of oxygen. 

‘In order to clean the pipes Herr Oesten cuts outa 
short length at two different points sufficient to allow the 
introduction of mechanical scrapers which travel from one 
opening to the other. In this way he has during the last 
three years cleaned out over 40,000 meters of piping, 
which was laid down from 25 to 34 years ago, at a gross 
expense ranging between 84d. to Is. per meter, the 
diameter of the mains being mostly 3 inches and 4 
inches.” 


DEFECTS IN WOOD STAVES OF WATER PIPES, 


IN a recent report on the destruction of pine staves in 
the clear water pipe of the Ottawa water-works system, 
and of oak slats in a rack through which the water passes 
before entering the turbines, James Fletcher gives the 
following particulars : 


‘*The condition of these specimens is, briefly, as 
follows: 

‘“r, The wood of the pine staves is almost uniformly 
one inch and a half in thickness, in a few places possibly 
one-eighth of an inch less, and perhaps a little thicker 
_ where knots occur. At the original point of contact, 
where the staves touched on each side those next to them, 
the edges, particularly of the inner surface of the pipe 
(but also to a much less extent of the outside as well) are 
much eroded between the staves for some distance towards 
the exterior of the pipe, causing a deep groove varying 
between one. quarter and three-quarters of an inch across 
at its greatest width. In depth this groove varies in most 
places between one quarter of an inch and one inch; but 
at many points it has extended right through the wood to 
the outside, causing large holes from four to six inches in 
length by one wide, thus entirely defeating the ends for 
which this pipe was originally intended. 

‘‘Tf these staves were, as stated, two inches in thick- 
ness when put down, it is evident that by some means 
about half an inch of the wood has been removed during 
the 15 years which have elapsed since the pipe was laid 
down in the aqueduct. 

‘‘ In answer to your inquiry as to the probable cause of 
this diminution in the substance of the pipe and the prob- 
ability of its being due to the operations of aquatic insects, 
I take the liberty of drawing your attention to the follow- 
ing points. 

** The condition of the wood of the staves is as follows : 
The wood itself below the surface and between the staves 
where these were in close contact, is perfectly sound, of 


good color, and not injured in any way. On the other 
hand, all surfaces which have been exposed to the action 
of the water, whether inside or outside the pipe or in the 
grooves eroded between the staves, are discolored and in 
a semi-decayed condition—. ¢., the wood is so soft and 
rottea that it can be easily removed with the finger nail to 
a depth of at least one-sixteenth of aninch. In and upon 
this thin layer of half-decayed wood, the larvee of various 
kinds of aquatic ‘insects have taken up their abode and 
some have made use of it as food, as is plainly seen by 
the numerous tracks which have been eaten out all over 
the surface. These tracks are irregular and winding in 
their course, going in all directions, as often across the 
grain of the wood as with it. They do not penetrate the 
solid wood, but frequently reach down to it and run along 
on the surface. The same track sometimes runs in one 
direction for some distance and then doubles back on itself 
and runs the other way: a fact which entirely disproves 
the suggestions which have been offered by some that the 
whole of the injuries to the pipe, as well as these tracks, 
are the effects of friction, current or suction. One partic- 
ular track was observed to start on the inside of the water 
pipe and work its way through one of the large holes out 
on to the outside surface. It is a notable fact that these 
tracks run over the whole surface of the wood even to the 
bottom of every little depression. I believe that the soft- 
ened condition of the surface of the wood is due to the 
action of the river water and I find that, in some places, 
where the eroded groove stretches out in points from the 
inside towards the outer surface of the pipe, there is gen- 
erally a discoloration of the wood beyond the point where 
the surface is actually eaten away, as if decay had already 
begun although the tissues of the wood arestill unbroken, 
but showing plainly that the water had effected an en- 


the Deschenes rapids, would be more destructive to wood 
submerged in it than water containing less oxygen. 

‘** With regard to the insects found upon the staves sub- 
mitted to me they were for the most part predaceous 
larve of beetles and dragon flies or allied insects. I 
might mention that none of these insects have ever been 
known to bore into sound wood, but feed exclusively upon 
decaying vegetable tissues in water, and their occurring 
in large numbers upon the clear water pipe mav possibly 
be due to the unusual quantity of decaying bark which I 
am informed lies in the Ottawa River near the inlet of 
this pipe, and which would attract these insects as a 
suitable breeding ground. They are in no way related to 
the ordinary timber boring beetles which are so destruc- 
tive to standing timber and manufactured lumber in all 
parts of the world. 

‘2. The oak slat taken from the rack near the pump 
house, and which had only been in the rack for ten years, 
was proportionately much more destroyed than the pine 
staves. The slats were half an inch in thickness by four 
inches in width when put in the rack; but many of them 
are now So seriously injured that it is necessary to replace 
them. In most of the slats the greater part of the wood 
has been entirely consumed.” 


NOVIA SCOTIA’sS SHIP RAILROAD. 
Str BENJAMIN BAKER, one of the engineers of the 
Forth Bridge, is paying a flying visit to this country as 
chief engineer of the English syndicate which bought the 


- Hudson River Tunnel. He is here also for the purpose 


of inspecting the work on the new ship railway from the 
Bay of Fundy to the Gulf of St. Lawrence, which is now 
in course of construction at Amherst, Novia Scotia. He 


trance between these discolored surfaces. It is generally | is chief engineer of the railway, and represents the syndi- 
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perceptible that there is in such spots a slight inequality 
of the exposed surfaces of the two contiguous staves 
which may have been caused either by some slight un- 
evenness in the planing of the wood at the time of build- 
ing the pipe, or possibly from the wood having swollen 
unequally when it was placed in the water. 

‘*IT am informed that at the time the pipe was con- 
structed the edges of the staves were flush both inside 
and outside this pipe, which was built like a barrel, with 
the staves slightly beveled at the edges, so as to procure 
the tubular shape, and that the whole was held together 
by strong iron hoops. This being the case I can only 
suggest as a reason for the eroded groove being so much 
wider and deeper on the inside of the pipe, that unless 
the angle of the beveling were perfectly true, the outer 
edges of the staves would be much tighter clamped 
together by reason of the iron hoops outside. 

‘‘T would suggest then, as the cause of the destruction 
of the clear water pipe—first of all—the decaying of a 
very thin layer of the surface of the wood through the 
chemical action of the river water; and, secondly, the 
breaking up and removal of this decayed surface by 
aquatic insects, so as to constantly expose a new surface 
of the wood to the action of the water. 

‘*It is probable that both of these operations were 
assisted by the strong current in which the pipe was sit- 
uated, in the first place, by forcing the water into every 
minute crack or crevice, and then by carrying away frag- 
ments of the surface loosened or undermined by insects. 

‘‘T am aware that it is held by many that sound pine 
wood kept constantly submerged beneath the surface of 
water is practically indestructible, and I have no doubt 
that under some circumstances and for some purposes this 
might be the case. It must, however, be remembered 
that more or Jess air, varying with the circumstances, is 
always dissolved in water. I am under the impression 
that water containing a large quantity of air, as the water 
of the Ottawa River necessarily does, after passing down 


cate of English and American capitalists who control the 
scheme, The New York 7ridune reports him as having 
said: 

‘* The project of a ship railway is by no means new. 
It has been mooted any time within the last thirty years. 
Captain Eads, of Mississippi jetty fame, proposed it 
many years ago as an alternative to the Panama Canal. 
M. Eiffel, who built the great exhibition tower, and bas 
contracts for locks on the Panama Canal, lately consulted 
with me as to the feasibility of converting the Panama 
Canal into a ship railway. Thus the works now going on 
at Amherst is exciting profound interest. 

‘‘ The earthworks and mason-y of the docks of this 
ship canal are being constructed by an American firm of 
contractors, Messrs. Dawson, Symes & Usher. The ma- 
chinery, including powerful hydraulic lifts, each capable 
of hoisting to a height of 4o feet the total weight—3,500 
tons—of a ship and cradle, is being manufactured by 
Easton & Anderson, of London. About two-thirds of 
the railway and docks are finished. Nearly the whole of 
the machinery has been made and the greater part of it 
shipped to this country. 

‘* The railroad will be about 17 miles in length. The 
locomotives for hauling the ship over the railroad are ex- 
ceptionally powerful, being 8-wheeled tank engines, each 
weighing 80 tons. The saving of time in transit will be 
enormous when you consider that it now takes a ship 
three days to go from the Bay to the Gulf, while the time 
occupied on our road will be about two and a half hours. 
We have now 1,400 men at work and hope that the rail- 
way will be opened in the spring of 1892, if not earlier. 
The Canadian Government has guaranteed the company 
$170,000 a year for twenty years.” 


AN electrical paper points out that in Europe bronze 
has, in a great measure, superseded iron and copper in 
electrical appliances. 
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THE DALMARNOCK BRIDGE, GLASGOW. 


IN a recent issue of London Engineering considerable 
space is devoted to the illustration of the permanent 
structure and air locks of the Dalmarnock Bridge. There 
are some features of interest shown by the figures here re 
produced—viz., the heavy ballasted paved rnadway and 
the high iron caissons. 

The Dalmarnock Bridge is a steel girder road bridge 
over the River Clyde, at Glasgow, and consist of five 
spans of 54 feet 8 inches each. Figure 1 shows a half 
cross section of the bridge which is symmetrical about its 
center line; A B and C are main girders; D D are floor 
joists alternating with T bar beams E E that help carry 
the %-inch buckle plates G; H is a Lindsay’s patent 
flooring, and I is a 1%-inch gas pipe drain; J is an orna- 
mental cast-iron balustrade, and K is an ornamental 
paneled cast screen concealing the face of the outside 
girder. 

The bed of the river consists of fine running sand and 
muddy clay, extending down to the carboniferous sand- 
stone at a depth of from 50 feet to 60 feet below low 
water. The permanent caissons are shown in Figs. 7 to 
10, and are made of sufficient height to reach from the 
rock up to low water, and above this temporary lengths 
of caisson are fixed to allow of the masonry of the piers 
being built above high water. There are two shafts in 
each caisson communicating with the working chamber, 
one for men and the other for materials, on which the air- 
locks are fixed. 
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The sides of the working chamber and enough of the 
caisson above it to give sufficient weight, are filled with 
Portland cement concrete when the sinking is com- 


menced, and more concrete is added as it proceeds. The 
excavation is carried on until the cutting edge of the 
caisson has a fair bearing on the rock all round, and the 
area inside is then leveled and concrete filled into the 
chamber, rammed hard up to the roof, and finally grouted 
through the shafts. The remainder of the caisson up to 
low water is also filled with concrete, and the masonry of 
the piers commenced upon it. 

Messrs. Crouch and Hogg, MM. Inst. C. E., are the 
engineers of the bridge, and the contractor is Mr. A. H. 
Boyle. The cost of the work will be about £30,000. 

Up to the present time the sinking of two of the 
caissons has been completed, and that of the other two 
is in progress. The masonry of the abutments and of 
one of the piers is completed, and the girders laid over 
one span. It is expected that the bridge will be com- 
pleted during the ensuing summer. 


MAGNETIC IRON OXIDE FILTERS. 


A PROCESS of manufacturing filtering material is de- 
scribed by Zhe Engineering and Mining Journal as con- 
sisting essentially in reducing ferric oxide by heating it in 
contact with gaseous fuel. Small pieces of iron ore, pre- 
ferably hematite, are packed into a retort heated externally, 
preferably by producer gas. When the charge is at a 
cherry-red heat, gaseous fuel is admitted into the retort 
and brought into thorough contact with the ore. At the 
end of four or five hours, if the exit gas be inflammable, 
the process is finished, and the charge raked out and 
allowed to cool. Ordinary coal-gas or other gaseous fuel 
may be used instead of producer gas. The magnetic 
oxide so produced is available for filtering water, sewage, 
sugar syrups, alcoholic liquors, etc. 


Tue extraordinary scheme of bridging the channel 
between France and England does not seem to have 
altogether died away, and soundings have been recently 
taken at Folkestone, England, with a view to ascertaining 
what kind of foundations would be available, the results 
being, it is stated, satisfactory. 
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A SYSTEM OF INCLINED PLANES FOR BOATS. 


IN a paper on the above subject, presented by M. A. 
Flamant at the Fourth International Congress on Inland 
Navigation, recently held at Manchester, England. it was 
pointed out that among the apparatus for transferring 
boats engaged in inland navigation from one level to 
another, the inclined plane possesses an advantage over 
the vertical hoist. inasmuch as it is applicable to much 
greater differences in height. 

All inclined planes employed or proposed up to the present 
time are so arranged that the boat is conveyed lengthwise. 
This prevents the gradient being greater than one in 
eight, or one in ten, for if it is, and the chamber for re- 
ceiving the boat is somewhat lengthy, its hinder portion 
is raised high above the ground, and the stability of the 
whole is considerably reduced. ‘The inclined plane equal 
ing in length eight or ten times the vertical height to be 
attained, calls for the exertion of considerable power to 
overcome the passive force of the chamber and necessitates 
the use of powerful machines. This difficulty, however, 
is avoided by placing the chamber crosswise that is to 
say, by making its greatest dimension parallel with the 
horizontal of the inclined plane. Under these circum- 
stances we may have a much steeper incline and at 
the same times reduce the length and lessen to a very 
great extent the passive force, which is decreased partly 
by the diminution of the component force of the weight 
to be raised, and partly by the diminution of the distance 
to be covered. The increased gradient of the plane 
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reduces in a large measure the time occupied in the 
maneuver. and thus augments the traffic capacity of the 
apparatus. 

The transversal disposition of the chamber also offers 
another improvement, which, so far as regards the rapidity 
and facility of the maneuvers, is of very great importance. 
Tn inclined planes arranged longitudinally, as also in ver- 
tical hoists, the movable chamber, having arrived at one 
extremity of its course, can only be opened and put into 
communication with tbe canal at one of its ends. The 
boat which it contains has to leave it entirely and pass out 
of the way before the one waiting to replace it can enter. 
A loaded boat entering the chamber can only do so by 
forcing the water round its sides and out at the entrance, 
and consequently the maneuver always occupies considera- 
ble time in spite of any mechanical means of traction we 
may apply. 

When the position of the chamber is transversal, the 
way of procedure is to place it, at either end of its course, 
against the side of the canal, and it is only necessary to 
have the canal prolonged for the length of a boat on each 
side of the inclined plane, to enable the chamber, opened 
at both ends, to communicate freely with the canal and 
allow one boat to leave at one end whilst a second enters 
at the other without any repelling of the water and with 
the greatest facilitv. The time occupied at either ex- 
tremity is lessened by more than one-half, and thus the 
traffic capacity is increased in a very high degree. 

The Fives- Lille Company have had under consideration 
a complete project for an inclined plane on these lines, for 
the purpose of overcoming a difference in level of 30 
meters. The gradient of the plane has been fixed at 1 in 
2. This gradient might be increased soas to diminish the 
passive force to be overcome, but it would be requisite 
then to increase also the strength and the weight of the 
chains used in moving the chambers, and it would be very 
dificult to provide an efficient safeguard against their 
rupture. With the gradient adopted, however, the 
chains are restricted to moderate proportions, and a 
toothed rack, solidly fixed in the inclined plane and sup- 
plied with a catch which only comes into operation in 
case of a chain breaking, is sufficient to maintain the 
chamber at any height and prevent disaster. 


The inclined plane under the consideration of the Fives- 
Lille Company is double, and is intended for a waterway 
over which there is a great amount of trafic; it has two 
chambers, each sufficiently large to receive the boats navi- 
gating the network of waterways in France. These boats 
are 38.50 meters long and 5 meters broad, and they draw 
1.80 meters of water with a cargo of about 300 tons. The 
two chambers are in equilibrium, that is to say, they are 
suspended by chains running through pulleys fixed on 
the upper portion of the plane. In order to provide for 
the varying weight of the chains and for preserving the 
equilibrium of the chambers in any position, the idea 
Occurred to M. Basséres, engineer to the Fives-Lille Com - 
pany, of adopting for the profile of the inclined plane not 
a straight line, but a concave arc, the span of which has 
a gradient of 1 in 2, and the pitch, necessary for the 
height and for the weight of chain to be compensated, 
does not exceed 45 centimeters. The result is that at the 
two extremities of the chamber’s course the sides are not 
strictly vertical, nor is the bottom quite horizontal, but 
the incline of the sides does not exceed one-fiftieth and 
the boat is not prevented from floating freely. Under 
these conditions, the system being statically in equili- 
brium in all positions, the resistance to be overcome in 
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putting it in motion is constant, and the necessary power 
can be cbtained by the addition in the higher chamber of 
a volume of 120 cubic meters of water, which corresponds 
to a height of about 50 centimeters in the chamber. 

‘The working of the inclined plane is thus accomplished 
in the-same way as the vertical hoist without the intro- 
duction of any special machine. The simultaneous move- 
ment of the chambers can be effected, without the addition 
of water, by means of a steam engine and a special trac- 
tion chain. A machine of 180 or 200 horse-power would 
be necessary. 


NOTABLE APPLICATION OF WATER POWER. 


SOME interesting features, says the San Francisco 
Mining and Scientific Press, are noted in the power 
equipment of the Treadwell Mill, Alaska—the largest 
quartz mill in the world. consisting of 240 stamps, 96 
concentrators, 12 ore crushers, etc., and requiring about 
500 horse power. All of this machinery, covering several 
acres of ground, is run by a single wheel 7 feet in diame- 
ter, operating under a head of 490 feet, making 235 revo- 
lutions, and using 630 cubic feet of water per minute, this 
being discharged through a nozzle 3.31 inches in diameter ; 
with a 4-inch nozzle this wheel will work up to 735 horse- 
power. Regulation is afforded by the use of a deflecting 
nozzle operated by a hydraulic governor; the nozzle is 
about 4 feet long with a ball joint at the butt end, and to 
the discharge end is attached by lever connections an 
automatic hydraulic regulator, which varies the amount of 
water applied to the wheel as may be needed to adapt it 
to varying loads—a device which affords a peculiarly 
simple, sensitive and satisfactory regulation. With such 
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an arrangement, and in such a location, the advantage of 
water power is conspicuous. Thus the wheel above 
mentioned weighs but 800 pounds, and the entire equip- 
ment, embracing shafts, boxes, driving pulley, etc., only 
about 4,000 pounds; on the other hand, a steam machinery 
plant, to give the maximum capacity of such a wheel, 
would not weigh less than 200 tons, and the expense of 
running such a plant would be almost immeasurably 
greater. 


A FRENCH BRIDGE-TESTING DEVICE. 

THE June number of Les Annales des Ponts et Chaussées 
contains an interesting description and illustrations of a 
simple instrument for measuring distortion, especially in- 
tended for use in testing iron and steel bridges. The ma- 
chine is screwed to small holes in the members to be tested 
in the structure, and magnifies the change of distance be- 
tween two points by the action of a piston, or diaphragm, 
of large cross section, whose movement forces a liquid into 


THE MADISON SQUARE GAROEN FIG.17. 
THE ENO NERMAG AND BUILDING RECORD 


a glass tube of very small caliber. The record and de- 
scription of some tests and expefiments made with the 
instrument are given. 


LAFAYETTE COLLEGE, Easton, Pa., has established a 
new department for bighway construction. Tuition is 
free to residents of Pennsylvania, who are nominated by 
county officials of that State. 
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tHE MADISON SQUARE GARDEN. 


PAERT 11.—BASEME NT, HORSE STALLS, ARENA AND AUDI- 
TORIUM OF AMPHITHEATER. RESTAURANT, BALL 
ROCM AND CONCERT HALL, GALLERY AND FOYER.* 


Ficure 7 shows half plans of the basement horse stails 
and of the arena of the amphitheater, immediately above. 
Both plans are substantially symmetrical about their longi- 
tudinal axes. 

Figure 17 is a general plan of the amphitheater, arena 
and auditorium, showing the arrangement of the lower 
seats and boxes. Ordinarily the performers enter the arena 
at A, and a tier of seats and boxes is placed at A B, but 
these are movable, and the whole space may be opened 
and left unobstructed except by twocolumns, The audience 
enters on each of the four sides of the building. Above the 
seats, shown in Fig. 17, on all sides of the amphitheater, 
is a continuous gallery, having four rows of seats, and 
carried on floor beams whose outer ends are built into the 
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walls, and whose inner ends project cantilever wise over 
the columns. Above this gallery is a promenade gallery, 
also continuous around the amphitheater, and having one 
row of seats around its inner edge. 

Figure 8 shows the basement plan of the concert hall. 
L is a freight elevator; M and N are concert hall and roof 
garden elevations; A A are men’s toilet rooms; M is 
the location of the ventilating blowers. 

Figure 11 is a plan of the restaurant on the ground 
floor. The reference letters A, L, M and N have the 
same meaning here and in Figs. g and ro as in Fig. 8. 
B is an employees’ water-closet; D, W, etc., are dumb- 
waiters: Z and O are ticket offices; I is the pantry; W is 
the stairway to the roof garden and supper room; C isa 
ladies’ room; S is the restaurant. 

Figure 10 is a plan of the ball room, or concert hall. 
Above the restaurant K K are lobbies; H is the hall; E, 


* Part 1.—General Description and Perspective, Front and Side 
Elevations, Longitudinal and Transverse Sections, and General 
Plan, and Plan of Roof Garden, was published August 30, 1890. 
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the stage; F, refreshment lobby; G, gentlemen’s room; 
D, waiting lobby; CC, ladies’ rooms, 

Figure 9 is a horizontal section above the concert hall 
floor, showing the gallery in plan; room / is intended for 
a parlor or reception-room when the hall is used for a 
concert, and for a supper room when it is used as a ball- 


room. 
(To BE CONTINUED.) 


FOUNDATIONS. 


IN a paper on ‘‘ Engineering Features of the Operating 
Department of Railroads,” read a tew months ago before 
the [Illinois Society of Engineers and Surveyors, E. L. 
Morse said: 

“On good solid ground the subject of preparation for 
foundation is not a difficult one. Where the soil is wet 
clay, soft and yielding. or marshy and inclined to quick- 


sand, it becomes a question sometimes of going deep 
enough to get solid ground, or to devise some means of 


v, 


getting a solid bearing surface. This may often be accom- 
plished by gcing below the base of foundation, and filling 
in with gravel, thoroughly tamped and pounded till quite 
solid. A better plan, I think, if the soil will remain wet, 
is to use plank under the masonry, making the foundation 
pit larger than the intended masonry, so as to give a 
larger bearing surface, first having the bottom of the pit 
thoroughly tamped before putting the plank in place. 

‘**T lately had occasion to put plank under stone foun- 
dation piers for water tanks. The soil in these cases was 
wet clay, quite soft, and in rather low ground where it 
would not be likely to dry out. The piers were 4 feet in 
height, increased, in one case, to 6 feet to get a greater 
depth, 5 feet square at base, and supported a load of about 
twenty tons. The pit was made 6 feet square, and pre- 
pared, as described, by tamping, and pounding the earth 
down solid, then putting in two layers of 2-inch oak 
planks upon which the masonry was built. The same 
plan has been used under post foundations, and also un- 
der walls for buildings. 

‘*Earth should be filled and tamped around all ma- 
sonry, and in the case of wallsthat have an earth pressure 
on one side only should be filled and tamped first next the 
wall and then away from it to lessen the danger of over- 
throw from the earth pressure.” 
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NATURAL AND ARTIFICIAL STONE COM. 
PARED. 


A WRITER in the London Builder, who is credited with 
having carefully studied the comparative merits of natural 
and artificial stone for the various purposes to which they 
are applied, states that for many of those purposes well- 
made artificial stone, composed of granite, sand and hy- 
draulic lime, Portland cement or blue lias cement, mixed 
in due proportion and formed into flagstone, ashlar, steps, 
copings, window sills, and, indeed, al! forms for which 
stone is used, molded or plain, is, beyond all comparison, 
the cheapest and best. Contrasted with ordinary flag- 
stone, with its characteristic property of separating 
naturally in flakes or layers, artificial stone possesses the 
advantage of homogeneousness, that is, a substance all 
of one kind throughout. In some well-known cases 
bridges in parks have been constructed of Portland 
cement, beton coignet, the result proving how lasting such 
material can be made when proper care and knowledge are 
used in proportioning and mixing the materials. The 
fact is stated that, as a trial and test of comparative wear 
between natural Portland stone and artificial Portland 
cement stone, there were placed at a bank in I.ondon two 
doors, one each of these two materials, and the artificial 
stone door wore out three of the natural stone. 


ELECTRIC POWER TRANSMISSION IN 
FRANCE. 


AT a recent meeting of the Société des Ingénieurs 
Civils, M. Hillairet gave the following particulars of the 
electric transmission at Doméne. The electric service 
which he established last year at the small town of Doméne 
in Isére sets in motion the works of Chevrant. Doméne 
is situated in the valley of Grésivandau on the left bank 
of the Isére, at the foot of the western slope of the mount- 
ain of Beldonne, which dominates the Dauphiné Alps. 
The railway line from Grenoble to Chambery serves this 
Jocality, and has contributed to the development of its 
industrial power for more than 20 years. The hamlet of 
Montier is situated at about 500 m. from Doméne, sur- 
rounding the paper works of Chevrant, which supply the 
greater part of the neighboring population with work. 

The increasing development of this factory, which had 
necessitated the establishment of auxiliary steam engines 
in aid of the primitive turbines which work under a fall 
of 50 horse-power, found itself obliged to modify its steam 
apparatus and to endeavor to utilize the power of a fresh 
fall; this would have been impracticable with steam en- 
gines on account of the expense of combustibles in this 
region, where most of the works owe their prosperity to 
the utilization of natural forces. The employment of elec- 
tric transmission was decided upon, and two falls had to 
be examined with this view—one situated near the railway, 
and the other on the mountain falling from the turbulent 
stream which crosses the town of Doméne lower down 
before discharging itself into the Isére. M. Hillairet re- 
jected the first as better fitted to supply an ordinary fac- 
tory on the spot, and chose the second. This rejection was 
opportune for a company to whom the fall was conceded 
some months later, and by whom it is now utilized. The 
latter fall is about 1 kilom. from the villags of Revel: its 
lower level terminates at the hamlet of Eaux. At this 
point, 5 kiloms. from the Montier Mill, he has erected the 
factory of La Force, where the generating turbine and 
dynamo are installed, which transform the greater part of 
the hydraulic power now used into electric power. The 
water source is 700 m. above the factory of La Force, 
with which it isconnected by a leaden pipe having a fall 
of 10 per cent., which gives a difference of level of 70 m. 
between the extremities. This turbine, with a horizontal 
axis, is attached directly to the generating dynamo, from 
whence start the two wires of the overhead line which 
unites this machine to the receptor of the Montier paper 
mill. This receptor acts directly on a groove pulley, over 
which ten wires of 0.050 m. run and communicate the 
power derived from La Force to the principal transmitter 
of the mill. 

The principal records of this transmission are as follows : 
Generator: Maximum power, 300-horse; maximum speed, 
240 revolutions per minute Receptor: Maximum power, 
200-horse; maximum speed, 300 revolutions per minute, 
Length of line 5 kiloms.; maximum electro-motive force, 
2,850 volts; maximum current, 70 amperes. Resistances: 
Line, 3.474; generator, 0.950; field, 0.690; total resist- 
ance of the circuit, 6.829. Electric yield calculated ac- 
cording to the resistances, 83 per cent.; gross average 
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mechanical yield, 63 per cent. The calculations of the 
mechanical yield have been made by substitution; the 
stopping of the turbine has been effected with a brake, 
which afterwards serves to test the power of the receptor. 

This transmission has been in use since the 1st of 
November, and from that time it has not ceased to work 
for a single instant, either during the winter or during the 
storms which have lately prevailed. The service has been 
continuous from the first moment, and no interruption has 
occurred since it was first established. The work of the 
factory has considerably increased with the increased 
power at its disposal. The results have been so satisfac- 
tory that La Force is likely to become a central station, 
distributing 2,000 horse-power in four different directions 
to a maximum distance of about 15 kiloms. 


COST OF REPAIRS OF PILE BRIDGES. 

IN discussing the subject of cost of repairs of railroad 
pile bridges before the Illinois Society of Engineers and 
Surveyors, A. N. Talbot gave the following particulars : 

On the Chicago, Burlington and Northern Railroad, 331 
miles contain an average of 320 feet of pile and trestle 
bridges per mile—an unusually large amount. The cost 
of repairs per lineal foot, in 1888, was 23 cents. On the 
Western Division (in Colorado) of the Atchison, Topeka 
and Santa Fe Railroad, pile and trestle bridges with oak 
piles will last from ten to twelve years, and their renewal 
costs from $6 to $7 per foot. 

Through the courtesy of Mr. W. H. Earl, Mr. Talbot 
was enabled to present the following summary of the cost 
of pile bridge repairs, excluding renewals, on the A. T. & 
S. F. R. R. in Central Kansas. 


CosT OF PILE BRIDGE REPAIRS FOR 1889. 
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Main Line....| 168 | 2,639] 15.71| $593.62 | $185.08] .275 07 
Branch Line..| 99 | 6,655] 67.22] 361.92 127.73] 054] .o19 


Branch Line.. go | 3,225|107.50| 28.77] =... .00g] ..... 
Branch Line..| 233 | 28,660|/123.00) 920 or 195-67| .03 | .2006 
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Branch Line..| 46] 2,8y2} 62.87| 162.50 40.10] .050] = .014 


Totals. . | 816 | 59,501| 72-9 |$3.324.31| $804.29] .056) .0135 


The above does not include some repairs from wrecks 
and fire; supervision included except engineering ; 
second-hand material largely used ; estimated at $10 per 
M. In connection with this he says : 


‘¢ Whenever a bridge needs extensive repairs I renew it 
using the old material elsewhere ; none of the material is 
wasted ; itis all worn out in one way or another. The 
best of it goes to repair other old bridges, then when they 
are renewed all the material is old together. Of course if 
we had no use for the material this plan would not be 
economical ; but we are oftener short of second-hand 
bridge stuff than we have a surplus. We estimate the 
value generally at $10 per M. We renew our pile bridges 
when seven to ten years old, mostly from eight to nine 
years. Piles generally go first, and there are generally 
helpers alongside of piles by the time we renew. Some- 
times where a bridge has a good top and not over 60 feet 
long we put in new piles and caps, then move the entire 
top to fit. Longer than 60 feet top has to be taken to 
pieces. 

‘*T now require a systematic inspection of every bridge 
in all its parts as often as once in3odays. ‘The inspector 
enters in a book each bridge number, date and condition, 
noting in detail any defects ; signs book at end of trip, 
sends it to the general foreman, who in turn sends it to 
me. I copy the notes and date of inspection in my office 
bridge books. I have two general foremen, and it takes 
a man under each about 2c days to get over the division. 
In addition, section foremen have track walkers examine 
bridges daily for broken stringers, that being the only 
thing liable to give out suddeuly. We still have a good 
many stringers split from the shoulder; generally a bolt 
put through makes them all right again.” 


ACCORDING to Practical Electricity, a storage battery 
street car was tried at Providence, R. I., recently, with 
good results. The car is described as being similar to 
those on Fourth Avenue, New York, and is very com- 
fortable. Power is applied by two ‘Thomson-Houston 
motors, and the car floor is one step above the platform. 
There are two iron folding gates at each end of the car. 
The car is lighted by 16—-candle incandescent lamps, and 
weighs seven tons with all its appurtenances. 


A TELPHER railroad is one of the interesting features of 
the exhibition recently held at Edinburgh, Scotland. 
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FALSE RUMOR ABOUT TIIE KINZUA 
VIADUCT. 


REFERRING to the recently circulated newspaper item that 
the famous Kinzua Viaduct, on the line of the New York, 
Lake Erie and Western Railroad, was to be replaced by a 
heavier structure, Adolphus Bonzano has addressed the 
following letter tothe New York Z7ribune: 


Str: The report having been widely circulated by the 
press that the great Kinzua Viaduct, on the line of the 
New York, Lake Erie and Western Railroad is to be re- 
moved on account of its not being strong enough, and that 
a new line is contemplated, I addressed the f«-llowing 
letter to Mr. Charles W. Buchholz, the engineer of bridges 
and buildings for this company: . 

PHOENIXVILLE, PENN., September 4, 1890. 
My Dear Mr. BucnHoLz: 


I heard that the Kinzua Viaduct was to be either abandoned or 
removed and a new line was contemplated to be built. 1 write to 
ask you whether this rumor is correct, and if so, would ask the reason 
why the viaduct 1s to be removed. Has the structure shown any 
signs of weakness in any part, such as loose rivets, or any excessive 
defection o1 lateral motion? All of which 1 doubt very much. 
Kindly let me hear from you at your earliest convenience. 

I remain, yours very truly, 
A. BoNnzaANno. 
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To which Mr. Buchholz replied as follows: 
New Yorx, September s, 1890. 
Dear Sir: In answer to your favor of the 4th inst., I beg to say 
that the announcement that the Kir zua Viaduct is to be abandoned 
isa mere vewspaper sumor. 1 heard nothing of it until last week, 
while I was in Chicago. 
The structure has shown no signs of weakness of any kind, and 
maintains its full efficiency for the loads it was designed to carry. 
Respectfully yours, 
Crarves W. Bucuuorz, Civil Eogineer. 
This viaduct is one of the most important railway 
structures in the world and is of recent construction, hav- 
ing been built in 1882. It is 2,052 feet long, 301 feet at 
*ts greatest height, and divided into groups of spans of 40 
and 60 feet alternately. It is designed for carrying trains 
of coupled consolidation engines, each engine weighing 
161,340 pounds on a wheel base of 45 feet 3 inches, and 
88,oco pounds on a wheel base of 14 feet g inches. It is 
proportioned to resist a wind pressure of 50 pounds per 
square foot on the unloaded structure and 30 pounds per 
square foot on the loaded structure. Under the above 
loads no part of the structure is strained more than one- 
fifth of its ultimate strength. The viaduct is as safe and 
as strong as go per cent. of all the railroad bridges now in 
daily use. ADOLPHUS BONZANO. 
Vice- President and Chief Engineer. 
Phoenixville, Penn., September 11, 1890. 
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Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


A LARGE PIPE CASTING. 


THE CLARENDON WATER-WORKS COMPANY, 

WILMINGTON, N. C., September 15, 1r8go. 

To the Editor of Tux ENGINGERING AND BuitpinGc RacorpD: 

Sig: Theitem in THE ENGINEERING AND BUILDING 
RECORD of the r3thinst. headed ‘‘ A Large Pipe Casting” 
must have been penned by one who was not posted. Pipe 
48 inches in diameter has been used by a number of cities 
in the past 37 years. New York City used 60-inch pipe 
in 1861 and 72-inch in 1865, and Boston laid 60-inch in 
1877. Hub and spigot pipes 96 inches in diameter were 
mude by the Amoskeag Manufacturing Company. of Man- 
chester, N. II., in 1873, and flanged pipes still greater in 
diameter are in common use for turbine wheel penstocks. 

JouHN C. CHASE, 
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VITRIFIED PIPE FOR SEWERS. 
New York, September 15, 1890. 


To the Editor of Tur ENGIN&@RING AND BuitpinG RecorD- 


Str: A quotation from a published address on the above 
subject matter contained in your issue of September 13 
deprecates the use of the vitrified pipe for sewers of larger 
diameter than 15 inches. Since you ask for the experi- 
ence of other engineers I would say that this conclusion is 
not borne out by my own experience and | regret to see 
such an opinion advanced unaccompanied by good reasons, 
because the sanitary advantages of smooth surfaced pipe 
over common brick, ceteris paribus, are certainly worth 
utilizing. Large pipes can be and are made strong 
enough to withstand heavy earth pressure; they can be 
and are burned so as to form, if not true circles, then 
ellipses with an eccentricity not exceeding one-half an 
inch. If the author of the above notes practices his former 
method of laying pipes concentric by a peculiar device, I 
think patented by him, his failure of making large pipes 
do for sewerage purposes may be explained. Sewer pipes 
should never be laid concentric, but so that the inside 
bottom forms an even surface, leaving the entire projec- 
tion due to eccentricity entirely at the top where it is con- 
paratively harmless. The larger pipes, when culled and 
measured, should be marked so that the larger axis in 


every pipe can be placed vertically instead of haphazard, 
and further diminish the projections at the joints. In 
ipes over 18 inches in diameter and not over 2 feet long, 
it is, moreover, quite feasible to smooth off the inside 
joint by pointing with cement, if this be considered de- 
sirable. 
Regarding the use of but a 4-inch ring for brick sewets. 
3 feet in diameter, your editorial comment is quite to the 
point. In hard ground a single ring suffices for this 
diameter. But ordinarily it is not good practice to go be- 
yond 2% feet. In New York, even in rock, two rings are 
used. Jn New England, in good ground, one ring is gen- 
erally used up to 2% feet. In Europe even smaller 
sewers are rarely built with less than tworings. In Phila- 
delphia all the old branch sewers (3 feet in diameter) were 
built with a single ring and are reported to be generally 
out of true form. Many of them have here and there col- 
lapsed. RUDOLPH HERING. 


THE SUBWAY PROBLEM IN NEW YORK. 
OSAWATOMIE, KAN., September 10, 1890. 
To the Editor of Tug EncinegainGc anp BuiLoinc Raecorp : 

Sin: I have read your columns with deep interest in 
regard to the inconvenience to travel caused by tearing up 
the principal streets in your city to construct and repair 
Sewers, water pipes, gas mains, telephone conduits, and 
all other pipes and their connections to the houses. 

That these sewers, water, gas, electric and power mains 
and their connections must be constructed no one ques- 
tions. To make a subway and all the connections neces- 
sary in Broadway would cost money and be an inconve- 
nience. 

Would it not be better to construct the subway referred 
to on page 193 of your publication between the streets in 
the alley, so as to supply the stores or houses with gas, 
water, telephone, power, heat, etc., witbout in any way 
disturbing the front streets? Where the elevation is suit. 
able the sewer could be below and the pipe duct above. 
Light and air could be admitted from skylights, venti- 
lating towers erected that could move all foul air and gas 
and prevent accident, thus doing away with mechanical 
ventilation. All connections can be made from rear of 
ie or stores with sewers, etc., etc, easier than in 

ront. 

Please excuse this presumption on my part from my 
humble station, but for 30 years I have watched this 
trouble continually increasing, and believe, with you, 
something must be done. H. PARKER. 

[Unfortunately for our correspondent’s plan, New York 
bas no alleyways in the rear of houses. Land is so valu- 
able that practically the entire blocks are built over. In 
the case of tenement and apartment houses the law at one 
time permitted go per cent of the lot to be covered. The 
amendments to the Tenement Act of 1879 restricted cov- 
ered space to from 65 to 78 per cent. at discretion of the 
Health Department. This is only for tenement or apart- 
ment houses. Business structures may, and usually do, 
cover the entire depth of the block. Blocks are 200 feet 
deep by 400 feet long, and streets 60 feet wide in residential 


portion of the city. ] 


BOOK NOTICES. 


Hanpy Lists or Fecunicar Litgraturs. Part III. Encinger- 
s AND Mucuanics. Compiled by H. E. Haferkorn and Paul 
e1se. 


Any one who has had occasion to hunt, in the usual 
tedious manner, through scattered lists of reference books 
for any particular volume, will at once appreciate the con- 
venience of the lists issued by Messrs. Heise and Hafer- 
korn. Part III., which has just become available, is de- 
voted to books on engineering and mechanics, and com- 
prises over 2,100 works. The main entry of each work 
is found under the author’s name, giving full title, year of 
issue, publishet’s or agent’s name, editions and price. 
The publisher or agent of each book is indicated by a 
system of abbreviations which are explained by an accom- 
panying key. The subject headings are entered in the 
same alphabetical series as the authors, but are distin- 
guished by being printed in italics. Considerable atten- 
tion has been given to the preparation of cross references. 
A list of new books and editions, published in 1889 and 
1890, makes the entries practically complete up to date. 
A separate list of newspapers, periodicals and annuals has 
also been furnished. 


TRACING PAPER, 


ACCORDING to The Railroad Gasette the Austrian 
-hydrographic bureau adopts the following method of 
making paper transparent for copying drawings. The 
skeet of paper being placed over the drawing to be copied, 
it is lightly rubbed with a ball of cotton saturated with 
pure benzine. The tracing can then be readily made, 
owing to the resulting transparency, and the benzine, on 
evaporating, leaves the paper opaque as before, and with- 
out any trace of odor. Absolute purity of the benzine, 
however, must be insisted upon to secure good results. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should mot be written on the same piece of paper as @ 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, so that it may be prompcly sent to 
the Editor. 


CANDLE POWER OF ELECTRIC LIGHTS. 


SAMUEL C. LANCASTER, City Engineer, of Jackson, 
Tenn., writes: ‘‘Can you tell me how I may ascertain 
the actual duty, or candle-power, of a Brush electric light? 
There is a controversy between our city fathers and the 
manager of our electric lighting plant as to the candle- 
power furnished, their contract requiring 2,000 candle- 
power to the lamp, which, the city believes, they fail to 
furnish. How can we test this, and is there not some 
gauge made for the purpose?” 

[The intensities of all lights are measured by compar- 
ison with the lighting power of standard sperm candles; 
hencethetermcandle-power. Probably the simplest form of 
apparatus, or photometer, for making the necessary meas- 
urements is that devised by Bunsen. It consists of a 
paper screen, on which is a grease spot, making that par- 
ticular part translucent. The principle of the device may 
be briefly outlined as follows: If the paper be illuminated 
by a light placed in front, the spot appears darker than 
the surrounding space. If, on the contrary, it be illumi- 
nated from behind, the spot appears light on a dark 
ground. If the greased part and the rest appear un- 
changed, the intensity of illumination on both sides is the 
same. In applying the apparatus the standard light is 
placed on one side of the screen; the light to be tested is 
on the other side and is moved in a straight line to such a 
distance from the screen that there is no difference in 
brightness between the greased part and the rest of the 
screen. By then measuring the distances of the lights 
from the screen their relative illuminating powers can be 
determined, being respectively as the squares of their dis- 
tances from the screen. Several other forms of photom- 
eter have been designed, such as Rumford’s and Wheat- 
stone’s, but the one just described is probably most ex- 
tensively used. 

The standard sperm candle, of which there are six to 
the pound, burns 120 grains an hour, and is the light 
standard in this country and in England. Argand gas 
burners are sometimes used, as may be suggested by any 
particular case, in place of standard candles, having first, 
however, been compared with the standard candle, so as 
to obtain for them a definite measure of lighting power. 
The standard in France is the Carcel lamp, which equals 
7.4 standard candles. The difficulty of getting carefully 
made candles to give a light sufficiently uniform for 
standard purposes has led, in some cases, to the adoption 
of special units consisting of lights formed by burning 
certain mixtures of gas and air, at certain rates of combus- 
tion, in specially constructed burners so as to produce 
flames of definite height. These have been found to 
answer well in practice. 

As regards the actual lighting powers of any of the 
electric arc or incandescent lamps on the market it is no 
secret that they fall far below the commercial ratings. 
There seems to be a tacit understanding that a 2,000 candle- 
power arc lamp does not develop anything approaching 
the light of 2,000 standard candles, nor that the much- 
used 16 candle power incandescent lamps really equal 16 
standard candles in illuminating power, and the same is 
true of all intermediate ratings. Just why it should be so 
is past finding out. Asa matter of fact a so-called 2,000 
candle-power arc lamp generally falls short of even 1,000 
candles in lighting power, and 16 candle-power incandes- 
cent lamps rarely give a light of more than from 12 to 14 
candles. The claim of the electric lighting plant mana- 
ger at Jackson, that his 2,000 candle lights are 2,000 
candle lights acteally is certainly exceptional, and would 
probably not be substantiated by actual test. 

In classifying lamps as regards lighting power it must 
also be borne in mind that the intensities vary at different 
angles. Experiments recently made in Germany to de- 


termine the candle-power of arc lamps showed that in a 
Siemens differential lamp, supplied with a current of 14 
to 15 amperes at from 48 to §2 volts, the horizontal in- 
tensity was about 196 candles (German, very nearly the 
same as the English): it increased rapidly to about 20 de- 
grees below the horizontal, where it was 1,150 candles, 
then more slowly until it reached a maximum at about 42 
degrees below the horizontal plane, where the light was 
2,014 candles; it then began to sink rapidly until below 60 
degrees there was no light but only shadow. The average 
intensity was 1,228 candles, with the globes on; the actual 
light obtained ranged from 510 candles downward to 1,183 
in a direction inclined 40 degrees below the horizontal, 
with an average illuminating power of 834 candles when 
freshly whitened reflectors were used. 

The fact that electric light men themselves admit the 
shortcomings of the present system of lamp classification 
was very strikingly brought out at the recent Cape May, 
N. J., convention of the National Electric Light Asso- 
ciation. Dr. Louis Bell, of New York, in there discussing 
the shortcomings of the adopted ratings, with special 
reference to incandescent lamps, added: ‘* With the arc 
lamp we unfortunately know that the case is even worse. 
* * * We know only too well that the nominal candle 
powers of arc lamps are quite different from the real. The 
whole subject is in a tangle which at first seems almost 
hopeless. Heretofore it has not been specially important 
in the early stages of electric lighting, because people did 
not look so closely then into the exact conditions under 
which the light which they purchased shall be given; but 
as the electric lighting business comes more and more 
down to close competition and hard commercial lines it 
becomes more and more necessary to look after these 
things, and to define just what we mean by the lights 
which we contract to furnish, and to arrange some way 
by which there shall be general consent as to the meaning 
of the terms which we use.” 

Mr. Alexander, in speaking on the same subject, called 
to mind a measurement, made three or four years ago, by 
which it appeared that a 2,000 candle-power arc lamp 
varied from 134 to 1,386 candles, according to the meas- 
urements made then ; but still they were all called 2,000 
candle-power lamps. These and many other similar points 
brought out at the Cape May meeting would seem to show 
very conclusively that, in general, users of electric lights 
are paying for something which they do not receive. 

In the case of our correspondent we can suggest only 
that the question might be settled satisfactorily to all con- 
cerned by having photometric tests made of the lamps in 
dispute by some electric expert. The average candle- 
power would be the result to be determined and on which, 
no doubt, the claims of the electric light company are 
based. ] 


HOW TO KILL GRASS AND WEEDS IN GUT- 
TERS AND SIDEWALKS. 

Joun W. Howaxp, City Engineer, Savannah, Ga., 
writes: ‘* Will you, or some of your readers, inform me 
as to the best and most appropriate method for killing 
grass and weeds that grow up in our gutters and sidewalks, 
frequently forcing themselves up between the brick and 
stone? Iam informed that some kind of chemical is being 
used, in some cities, for the purpose of destroying such 
grass and weeds. If this be the case, would you give me the 
name of the manufacturer ?”’ 

[We shall be pleased to hear from any one who has had 
experience in this matter. The question asked by our 
correspondent comes up for consideration every now and 
then, and is of interest in all places where light street 
traffic is apt to permit such growths of grass and weeds. ] 


MAKERS OF WROUGHT-IRON CEMENT- 
LINED PIPE. 

THOMAS J. CALLAHAN, of Renovo, Pa., asks: ‘‘ Could 
you give me address of parties that make wrought-iron 
cement-lined pipe?” 

{On inquiry, we have been able to obtain the name of 
but one company making such pipe—viz., the New Haven 
Patent Water Pipe Company, of New Haven, Conn. We 
would be pleased, however, to hear from any of our 
readers who know of other makers. ] 


THE Reading, Pa., Board of Health Committee on 
Epidemics has made an investigation into the prevalence 
of typhoid fever at East Reading, and reports that it is 
due tothe use of water from springs and wells in the 
neighborhood. 
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THE rapidly extending uses of power in the various 
branches of domestic engineering have stimulatd, in a re- 
markable degree, the design and construction of what have 
become popularly, and with some reason, known as 
domestic motors—a class of engines which require little, if 
any, skilled attendance, and are consequently well adapted 
to places where the care and attention necessary to the 
general type of steam engines are not available, or where 
the employment of special engine and boiler attendants 
would not be justified. 

For the driving of ventilating fans, small pumps for the 
water supply of houses, laundry machinery, printing 
presses, and a variety of other apparatus which will readily 
suggest itself, these motors have deservedly come into 
favor and have shown themselves capable of doing excel- 
lent service, so much so, that their sale has gradually been 
extended to a Jarge number of users of comparatively 
heavy power, such as small machine shops for example. 
Besides dispensing with skilled attendance, motors of this 
class have the obvious advantage over the ordinary steam 
boiler and engine plant, of usually involving expense for 
power only while power is actually being furnished. 
There is no delay and expense, as in the steam boiler, in 
getting up steam, nor is there, as in the case of the steam 
boiler again, a needless and consequently wasteful surplus 
of power after the actual demand for power has stopped. 
The expense begins and ends with the motion of the 
motor. 

Ten or twelve years ago probably the only motor of this 
general type was the gas engine and, at the present time, 
it is still the most widely used. In many instances it has 
shown itself to be a formidable rival of the steam engine, 
successfully driving machinery for which, in its earlier 
days, it was considered not at all well adapted. To the 
original small sizes of fractional horse-power, and of one, 
two and five horse-power, have been added sizes rated at 
Io, 20, and even 50 borse-power—ample evidence of the 
growing popularity and fitness of the engine for heavy 
duty. The early forms of gas engines were all of the 
single cylinder class. The first noteworthy change in de- 
sign, therefore, was naturally found in the adoption of 
two cylinders. The two-cylinder engines, in turn, were 
followed by quadruple engines, the larger number of 
cylinders being calculated to secure greater regularity in 
motion and higher efficiency, or, what amounts to the 
same thing, greater economy in the consumption of gas. 
For general work, however, the single cylinder engines 
have maintained their degree of favor, appealing to the 
larger class of small power users by their simplicity of 
construction and consequent immunity from derangement 
of delicate parts of mechanism. Gas engine builders, 
moreover, have not been unmindful of the fact that this 
simplicity of construction is of the first importance in any 
engine which is to suffer the abuse of untrained handling. 
Hence it is not surprising that, even in the later forms of 
gas engines, the multi-cylinder principle has received but 
limited application. The power of all engines of this 
class is derived from the explosion of mixtures of gas and 
air in various proportions. 

Intimately related to the gas engine is the petroleum 
engine, or oil engine, as it is sometimes called. In this 
engine a mixture of air and petroleum, in the form of spray, 
is introduced into the cylinder and is fired by suitable 
igniting apparatus. Where a supply of gas is not avail- 
able the engine offers important and readily apparent ad- 
vantages. Its development has received special attention 
in England where a number of different designs are now 
on the market. One of its latest applications is found in 
the English lighthouse service for compressing air for 
operating foghorns, as noted in THE ENGINEERING AND 
BUILDING RECORD ot September 13, 18g0. 

A similar duty is performed in both the English and the 
United States lighthouse service by hot-air engines, of 
which there are several well tried forms on the market. 
The principal use of the hot-air engine in this country, 
however, has been found in the pumping of water in 
buildings. The engine and pump are made in combined 
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form and have been Widely adopted, constituting a pump- 
ing outfit at once simple and economical. As a motor for 
general small power purposes, however, the hot-air engine 
has not found so much favor, its main drawback being 
that, compared with other motors of equal power, it is a 
large and cumbersome piece of machinery. 

In the line of motors, which cannot be classed as heat 
engines. we find the various makes of water motors. Pro- 
gress with these has been rapid during the past few years, 
aod the prospective user will find a number of designs 
from which to choose. In some localities, where compar- 
atively high water pressures are maintained in the supply 
systems, water motors bave come into extensive use to the 
exclusion of many small engines of other types. The 
entire absence of danger in their operation, ease of man- 
agement, and general cleanliness have tended largely to 
make them popular. 
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It is but proper that in this brief review we should direct 
attention also to several special forms of small] steam en- 
gine and boiler outfits, which it has been endeavored to 
present io a shape likely to appeal to the unskilled user. 
The outfits are made principally in sizes of one and two 
horse-power. The boilers are heated by kerosene, and the 
working of both boilers and engires is entirety automatic 
and under perfect control. The oil fuel is used in the 
form of spray, produced by steam-jet atomizers, and the 
regulation of the fires, steam pressure and water level in 
the boiler is effected without any dependence being placed 
on a possible attendant. Danger from carelessness or 
ignorance is thus practically eliminated. 

The latest arrival among small engines for household 
and other uses is the electric motor, and its special fitness 
for a wide range of application is at once apparent. The 
motor is well beyond the experimental stage, and is now 
put on the market by over a dozen firms in the United 
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States. In capacity it is now made to range from small 
fractions of a horse-power up to relatively large sizes, so 
as to meet the requirements of the constantly increasing 
number of users. Some of the very small sizes, designed 
specially for such light work as running sewing machines, 
jewelers’ and dentists’ lathes and drills, etc., bave been 
arranged to work with battery currents, and the outfits 
would seem to offer every possible convenience and to 
successfully meet every requirement for satisfactory work. 


MAIN STEAM-PIPE SUPPORTS. 

THE second of the series of articles on steam-pipes and 
their connections, published in the August number of 
The Locomolive, and already referred to in our last issue, 
is devoted to the support of main steam-pipes. 

These are often hung up in a slipshod and inefficient 
manner, no proper allowance being made for the move- 


Se 98 Oe 40s 
=] oe 


PS i oo 


2 
—SS= 


aN 


aS 
gosh) \ 


Wr. 


precore on 


LDinG 


ment of the pipe by expansion. As a consequence, joints 
are Strained and become leaky, flanges are broken off, and 
in many instances the hangers are pulled out and the 
whole line, or a portion of it tumbles down bodily. The 
usual support for steam-pipes is shown in Fig. 4. It 
consists simply of a ring or loop, which is slipped over the 
end of the pipe and supported by a gimlet pointed hook 
which is screwed into a beam above and admits of no 
adjustment. If the pipe is of any considerable length, the 
ring, when steam is turned on, assumes the position shown 
by the dotted lines in the cut. 

The pipe is raised, severe strains are thrown on the 
joints, and, unless a section is left uncovered where the 
hanger comes, the covering is badly torn. Few realize 
the severity of the strain set up in a long line of large pipe 
by using a hanger of this kind. In many cases the ring 
will be found lifted clear out of its supporting hook. Of 
course it is evident that when this is the case those hang- 
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ers which do remain in place have to carry a greatly in- 
creased load, so that unless they are of excessive strength 
they are apt to give way. When one breaks the shock 
throws a severe strain on the next one, and if that gives 
out the whole line of pipe is pretty sure to come down. 

Pipe of any considerable size should always be sup- 
ported by some sort of hanger that will admit of a parallel 
motion when the pipe expands. Fiyure 5 is a side view 
and Fig. 6 an end view of one of the cheapest and best 
forms of hanger where the motion of the pipe is not very 
great. Two clips are made of 3x inch flat iron bent 
around to fit the pipe, so that when the nuts on the bolts 
at A and F are screwed up the pipe is tightly gripped. 
‘The upper ends of the clips are not brought together, but 
are left a few inches apart, and of sufficient length to 
allow the roll C to be placed between them as shown. 
The bolt passing through the clips and roll forms a bear- 
ing for the roll, which is grooved on its periphery, and 
runs on the bar G, which in turn is supported by the lag 
bolts screwed into the beam, as shown. The pipe may be 
raised or lowered by simply turning the nuts on the bolts, 
and may be set at any desired height. 

Figures 7 and 8 show a hanger exactly similar in prin- 
ciple to the one just described, but available in a case 
where it would be necessary to carry a pipe as close as 
possible to the timbers. In this case the weight of pipe 
would be carried by the floor planks instead of the beams. 
With mill floors as constructed at the present time this 
would form a good support, especially if it were placed 
close beside a beam. Two bolts are let through the floor, 
the heads being flush with its upper surface so as to offer 
no obstruction. The bolts should be a ‘‘driving fit” 
through the planking, and have their threads cut of such 
a length that a nut and washer may be screwed up to the 
under side of the plank. The pipe is suspended from 
these bolts by means of bar, roll, and clips exactly as in 
Figs. 5 and 6, and the same facility of adjustment in a 
vertical direction is obtained as in that design. 

Figures 9 and 10 show another form of hanger, in which 
the vertical adjustment is obtained by ‘‘shimming” with 
the wedges shown at S S, the remaining part of the design 
being similar to those already described. The objection 
to this form is that the vibration and shrinkage‘of the floor 
is apt to loosen the wedges so that frequent adjustment 
becomes necessary. This form might be used in some 
places with satisfaction, but we should not recommend it 
in preference to the ones described above. 

Figure 11 shows another kind, in which no provision is 
made for adjustment vertically. When a line of pipe is 
run close to a wall so that there is no chance for the tim- 
bers or floor to settle appreciably, and so throw the pipe 
out of line, this form will answer every Purpose if care- 
fully put up in the first place. 

Figures 12 and 13 show a different form of clip from 
those previously described. This is simply a bar of round 
iron beat around to fit the pipe and witb threads cut on 
the ends. The ends of this clip pass through holes 
in the plate S, and are provided with nuts which enable 
one to make adjustment in a vertical direction. The 
plate S rests on two cast-iron balls B B, which roll with 
scarcely any friction as the pipe expands. 

Figures 14 and 15 show a hanger made on a different 
principle, and which does not interfere with the pipe cov- 
ering. A cast-iron saddle P, carries the pipe and rests on 
a cylindrical roller R, which gives the required freedum of 
motion endwise to allow for expansion. The friction in 
this construction is also very slight. The plate on which 
the roller R rests is sapported by four set screwsS SSS. 
by means of which the vertical adjustment is obtained, 
and the whole is supported by the casting H, which is se- 
curely bolted to the beam overhead. 


CAREFUL ROAD MAKING. 


THE Thomaston, Me., Herald, of recent date, says: 


“ft is nothing unusual for a man to pav his tax by work 
on the roads, but the way Mr. Edwin McIntyre of War- 
ren works out his tax is a little out of the common course. 
Mr. McIntyre goes over the piece of road he cares fur at 
regular intervals and picks up every rock. He collects 
them in a wheelbarrow, takes them home, pulverizes them 
on a stone anvil and dumps them back into the road again. 
This practice he has kept up for 13 years. During that 
time he has ground and put into the road 15 cords of 
rocks. Mr. McIntyre not only measures them, but the 
last two years he has counted them. He found by actual 
count that in 1889 he used in this way just 67,604 cobble- 
stones. It is needless to remark that this is one of tbe 
best pieces of road in the town.” 
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Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


—_——— 


STAYING A TANK. 


“J. W.C.,” London, England, writes : ‘‘An interesting 
case, showing the results of water pressure on the sides of 
a cistern, has recently come under notice. The cistern 
was of the shape shown in the annexed sketch, and about 
10 feet square and 8 feet deep. Being fixed in a turret, 
the base of which the cistern filled, it was necessary to cut 
out a corner 2'6"x2'6", for access to the cistern from the 
bottom. The cistern was made out of +f,-inch wrought- 
iron plate, riveted to angle irons. There were several 
3f-inch stay rods across the cistern to keep the sides from 
bulging outwards. The whole was galvanized. On filling 
the cistern with water the angleiron at X cracked, and the 
cistern became slightly distorted. There is little doubt 
that if stay rods had been fixed, to tie the angles A and B, 
this would not have occurred. But rods across this part 
would bave been an obstruction across the access to cis- 
tern. I should like to know what you consider the best 
way of staying a cistern or tank of this kind, the size of 
rods, and where they should be placed ?”’ 


FrOntewagar 
WING Recoa? __ /E’ 


Fig. 2. 


[From the above letter and sketch it appears that the 
cistern was stayed by two sets of rods, about in the posi- 
tion A A, etc., shown in Fig. 2. These were probably 
sufficient for the shorter two of the main walls, but left 
long unsupported lengths of wall at E and E, and weak 
places at D D, where the failure occurred. The water 
pressure would tend to bulge out walls E E to E’ E’, and 
cause the walls D D to move out till their intersection C 
reached C°. Of course they could not reach this ex- 
treme position without entirely destroying the angle X, 
Fig. 1, and they probably assumed a position like C’. An 
additional set of rods, B B, would have prevented any dis- 
placement of C and prevented distortion of D D and 
bulging of E E. One-half-inch rods would be ample to 
resist the strains. ] 


FIRE EXTINGUISHERS. 

REFERRING to fire extinguishers, Uh/and's Wochen- 
schrift says that the theory of all such preparations is to 
cut off any burning object from the surrounding atmos- 
phere. It is immaterial whether this be accomplished by 
a liquid or a solid substance. Water is the simplest and 
most natural one. Its efficiency as a fire extinguisher 
may, however, be increased by an addition of pulverized, 
common alum insufficient quantity to obtain a saturated 
solution. On evaporating, this solution will leave on the 
material over which it was thrown athin coating having a 
high resisting power to heat Potash and common salt 
are not recommended, as the salts will volatilize and after- 
wards precipitate themselves in various parts of a room or 
building and tend to produce dampness, owing to their 
affinity for moisture. 


SEPTEMBER 20 


ANNUAL REPORTS. 

Report OF THE TRUSTRES OF THE SANITARY IMPROVEMENT Bonps 

or THE CITY OF psec Fia., TO THR City CounciL. 

July I, 1F9, to July 1, 1890. With Report of Superiotendent 
and ‘Lables Aonexed. 

The report shows a small advance in the receipt of 
water rates over those of the preceding year. This, it is 
thought, would have been considerably increased, had 
provision been made for a stand-pipe which has been 
urgently recommended for several years. As it is, some 
large elevators had to be shut off, and the applications of 
several others had to be declined because this necessary 
supplement to the safety of the pumping machinery had 
not been supplied. R.N. Ellis, water-works superin- 
tendent, in his report, again urges the erection of a stand- 
pipe. There are now in use a little over nine miles of 
mains, and about two and a-half milss of temporary 
mains that should be replaced with cast-iron pipe of 
proper diameter. Three hundred and ninety-one water 
meters are in use. E. J. Howard, engineer at the works, 
reviews the present condition of, and the work performed 
during the year ended June 30, 1890, by the pumping 
plant. An appendix gives detailed tables of receipts and 
expenditures for the year. 

Tuirp ANNUAL Report or THe CiTy SURVEYOR AND SUPERVISOR OF 


STREETS AND HiGHways, CAMDEN, N, J.; for the year ending 
March 1, 18go. 


This is the third annual report, and is accompanied by 
tables showing the amount of work done and its cost, a 
list of all paved streets in the city, location of sewers, size, 
material, etc. There are in all seven of these tables. 
Table I. shows the streets paved, number of yards of 
paving done, number of feet of curb, gutter, etc., laid, 
number of yards of repairing, with cost of each, as laid 
during the year. Table II. shows the summary of the 
different kinds of paving done during the year, with the 
cost of each. Table III. shows the total number of yards 
of the different kinds of paving laid in the various wards 
to date, with the price per yard, year in which the work 
was done, and name of contractor. Table IV. shows 
the general summary of all paving now laid in the city, 
including the paving latd by private contract. 

The total number of square yards of paving done during 
the year was 27,257 square yards, or equal to a street 25 
feet between curbs of 1,85, miles in length, at an average 
cost of $1.58 per square yard, the total length of streets 
equal in width to 25 feet between curbs being 34yo'5 miles. 

Table V., which gives location, size and cost of each 
sewer built during the past year. Table VI. shows the 
summary of sewer work during the past year. with total 
cost. Table VII. shows a complete list of all sewers laid 
in the city to date, together with the location, size, num- 
ber of manholes, inlets, cost of each, when and by whom 
built. 

There has been constructed during the year 5,527 feet, 
or 1,45 miles of sewers, at an average cost of $1.79 per 
foot, making the total length of sewers laid to date in the 
city 32 and 43545 miles. 

The department for several years past awarded contracts 
for repairs of sewer breaks. which proved unsatisfactory, 
owing to the unworkmanlike manner in which it was done, 
and the delay in doing it. For the past year it has had a 
corps of men especially for this purpose, this corps not 
only mending the breaks, but setting inlets and making 
connections to the sewers, and ready, at a moment's 
notice, to go to work either day or night. L. E. Farn- 
ham is the City Surveyor, and Jobn Blowe, the Supervisor 
of Streets and Highways. 


TRADE PUBLICATIONS. 
STEAM AND HOT-WATER HEATING. 


Tue Westorn Engine Company, of Painted Post, N. Y., 
has sent out a new catalogue, devoted more particularly 
to steam and hot-water heating and to the Bronson water- 
tube boiler made by them. ‘The boiler is described and 
illustrated in detail, and tables of dimensions and prices 
are given. 


A copy of the prospectus of the Young Men’s Institute 
of the Young Men’s Christian Association, of New York, 
has just been received. In the outline of the educational 
advantages which it affords attention is, among other 
things, directed to the classes of mechanical and free-hand 
drawing, carriage building and steam engineering. 


SEATTLE and Tacoma, 42 miles apart, are to be con- 
nected by an electric railroad. This will probably be the 
longest electric road in existence. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply indorsement 


THE ‘*AUTOMATIC” COMPRESSION FAUCET. 


THe H. A. Williams Manufacturing Company, 22 
Milk Street, Boston, Mass., has just brought out the 
automatic shut-off faucet shown in the annexed cut. The 
latter represents the faucet closed to the passage of water, 
the valve E being seated on H. As the handle A is 
turned to open the faucet the valve E rises from its seat, 
as does also the auxiliary or shut-off valve X; one revolu- 
tion of the handle A opens the faucet to its fullest extent 
and in this position the valve X is said to be just far 
enough away from the lower face of H to allow a free 
waterway through the faucet. If now a wrench is applied 


to the nut C the valve E rises still further, and the valve 


X, being actuated by the water pressure and the spring 
M, also rises until it meets the lower face of H and thus 
shuts off the water. This occurs tefore the nut C has 
been entirely removed, thus avoiding all splatter of the 
water; the washer may then be removed by unscrewing 
the tit F. 

An additional advantage claimed for the faucet lies in 
the fact that when the valve E is wide open, its upper face 
makes a water-tight joint on the lower face of the nut C, 
and thus prevents any water getting up around the stem. 
The faucet should be opened wide before the nut C is 
removed. 


ALLOYS FOR ELECTRIC FUSES. 


THE following proportions for fusible alloys may be of 
interest to those wh» have occasion to make or use fuses 
in electric wire systems. They were given in a recent 
issue of Zhe Electsic World, and have been used in actual 
practice. The range of melting point is so great that 
almost any desired current can be probably taken care of 
without the use of too small a wire. 


Melting points, 
in degrees. 
Centigrade. 


Lead. Tin. Bismuth. 
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THE Mayor of the city of New York has been requested 
to appoint a citizen’s committee to consider the plan of 
improving the westerly river side. One feature of the 
plan is to build a sea wall, or bulkhead, from Seventy- 
second to Ninety-eighth Street, ‘he land under water 
is to be reclaimed, and for the entire length an avenue for 
general purposes is to be built. 
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THE MAINTENANCE AND OPERATION OF 
WATER-WORKS BY PRIVATE 
COMPANIES. 
(Continued from page 212.) 
7. INVOICE BooK. 360 pages (4 quires). 
ruling 3 tothe inch. Record No. 930. 


Horizontal 


This is ‘‘ journal ruled,”’ with one extra vertical ruling 
following the date column for number of the voucher dug 
to its place in Invoice Book, which should pertain to the 
bill in its entries in cash book. 

There should be an index in which all bills should be 
alphabetically entered by seller’s name, and referred to by 
** No. of voucher,” instead of page. 

-The ** pay roll” should be made out in bill form, as 
also a weekly summary of petty cash items, not loading 
up either Cash or Invoice Book with sums too small for 
bills. A ‘petty cash” book should be used, in which 
should be entered every individual item, and the account 
to which chargeable, and on Invoice Book simply enter 
the weekly aggregate of amount chargeable to each ac- 
count. 

All bills should be footed, and this footing should be 
entered in the last set of columns. 

All bills, whenever approved for payment, should be 
copied on the Invoice Book, so that that book will show 
a full account of all expenditures incurred. 

In case of transfers of charges from one account to an- 
other, they should be made through the Journal. 


8. CASH Book. 360 pages (4 quires). Ilorizontal rul- 
ing 3 tothe inch. Record No. 93!. 


Charge all sums received, noting account to be cred- 
ited. 

Credit all sums paid out, on vouchers only, ncting ac- 
count to be charged, and entering number of voucher 
opposite each item into which each bill may be divided. 

On the last day of each month the receipts and dis- 
bursements on account of each ledger account for the 
previous month should be separately posted on the ledger 
cash, and on the opposite side of each of such ledger ac- 
counts. 

g. JOURNAL. 270 pages (3 quires). Horizontal ruling 
3 tothe inch. Record No. 932. 


To be used as a journal, for all cross entries, transfers, 
etc. 

On the first day of each month, ledger accounts 6 to 17 
inclusive should be journalized from footings of ‘‘ Ac- 
counts Receivable Book,” and properly posted to Ledger. 
Other accounts, cross entries, transfers, etc., should be 
journalized and posted to Journal whenever necessary. 


10. LEDGER. 360 pages (4 quires). Horizontal ruling 4 
tothe inch. Record No. 933. 


Contains no individual accounts except treasurer. 
The ledger accounts to be kept are as follows: 


No. of Acct. Nameof Acct. No. of Acct. Name cf Acct. 
x Capital Stock. 26 Conduits, Force or Gravity 
2 Bonds. Mains. 

3 Bills Payable. 27 Distribution, 

4 Cash. 28 Buildings. 

5 Treasurer. 29 Foundations. 

6 Public Hydrant Rental Ac- 30 Water-wheels, 
counts Receivable. 3t Boilers. 

7 Private Hydrant Rental Ac- 32 Pumps, either Steam. or 
counts Receivable. Power. 

8 Water Accounts Receivable. 33 Fuel. 

g Meter Rents Accounts Re- 34 Oil and Waste. 
ceivable. 35 Lighting. 

to Services and Repairs Ac- 36 Stand-pipe. 

couots Receivable and Pay- = 37 Distributing Reservoir. 
able. 38 Meters. 

11 Miscellaneous Accounts Re- 39 Salaries. 

ceivable. 40 Legal Expenses. 

12 Public Hydrant Rental. 4. Superintendeat. 

13 Private Hydrant Rental. 42 Eagineering. 

14 Water Rates. 43 Fongioe and Firemen. 

15 Meter Rents. 44 Office Expense. 

16 Servicesanod Repairs. 45 Livery. 

17 Miscellaneous Accounts. 46 Interest. 

18 Bills Receivable. 47 Discount and Commission. 
19 Organization. 48 Taxes. 

2o Construction. 49 Insurance. 

at Real Estate. so General Expense. 

22 Water Supply. sr Dividends. 

23 Improvement of Water. 52 Profit and Loss, 

24 Storage. 53 Balance. 

25 Water Power. 


1, Capital Stock.—Credit this account, and charge 
‘‘cash” with the par value of all stock issued. Credit 
proper account, and charge ‘discount and commission ” 
with all discounts on capital stock, or commission and 
expenses paid for the sale of the same. 


2. Bonds.—Credit this account with the face value of all 
bonds, and charge the account for which the bonds were 
issued, whether ‘‘cash,”’ ‘‘ bills payable,” ‘‘ construction,” 
or other accounts. Amount received for accrued interest 
will appear in interest account. 

Credit proper account, and charge ‘‘ discount and com- 
mission ” with all discounts on bonds or commissions and 
€xpenses paid for the sale of the same. 

3. Bills Payable,—Credit this account, and charge 
‘‘cash” with all sums received from notes of the com- 
pany. 

Credit the full face of the note. When the note is paid, 
charge this account and credit ‘‘cash.” If the notes read 
‘‘with interest,’ then charge ‘‘interest,” and credit 
** cash ” with the amount of the interest, when the same is 
paid. 

4. Cask.—Charge this account with all sums received. 
At the same time credit the account which may have fur- 
nished the funds. 

Credit ‘* cash,’’ and charge proper account with all sums 
paid. If any bills are paid by treasurer, he must notify 
the principal office of number of voucher, amount, and 
date of payment, so that the treasurer may be credited 
and ‘‘ cash ” charged with the same, and ‘* cash”’ credited 
and the proper account charged. 

5. Zreasurer.—Credit treasurer, and charge ‘‘cash” 
with all sums received from him. Sums received from 
the sale of material will not enter into the treasurer’s ac- 
count, unless the moneys are actually paid over to him. 

6. Public Hydrant Rental Accounts Receivable.—Credit 
this account, and charge ‘‘ public hydrant rental” with 
gross amount of all bills made out for public hydrants. 

If any rebates are made before the bills are paid, charge 
this account, and credit ‘‘ public hydrant-rental.” If re- 
bates are made after the bills are paid, and the rebate is a 
cash transaction, credit ‘‘cash ” and charge ‘* public hy- 
drant rental accounts receivable,” take a receipt for the 
money paid, enter it in the invoice book, treating it as any 
other bill paid. 

If errors are made in the amount of these bills, correct 
them by journalizing and posting as cross entries between 
this account and ‘‘ public hydrant rental.” 

7. Private Hydrant Rental Accounts Receivable,—Credit 
this account, and charge ‘“‘ private hydrant rental” with 
gross amount of all bills made out for private fire pro- 
tection. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

8. Water Accounts Reccivable.—Credit this account, 
and charge ‘‘ water rates” with the gross amount of all 
bills for ‘‘ water rates,” both ‘fixture’ and ‘' meter 
rates,” 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

9. Meter Rents Accounts Recetvable.—Credit this ac- 
count, and charge ‘‘ meter rents’’ with the gross amount 
of all bills for ‘‘ meter rents.’’ This does not include 
anything charged for the sale of meters, or for setting or 
repairing meters, all of which go to other accounts. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

In closing this account at the end of the year, close it 
into ‘* meters,” and close that into ‘* balance.” 

10. Services and Repairs Accounts Receivable and 
Payable,—Credit this account, and charge ‘‘ services and 
repairs” with the gross amount of all bills for tapping the 
mains, furnishing and putting in service pipes, fittings, 
sidewalk stops, plumbing, etc., and the maintenance and 
repair of the same. 

Credit ‘‘cash,’’ and charge this account with all sums 
paid for labor, material, or expense in connection with the 
above. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

11. Miscellaneous Accounts Receivable.—Credit this 
account, and charge ‘‘ miscellaneous accounts” with the 
gross amount of all bitls made out for any purpose not 
already specified. 


In case the bill is for the sale of material or the per- 
formance of labor belonging to any itemized department, 
then the account of that department should be credited 
instead of this account, but ‘‘ miscellaneous accounts” 
should be charged with the amount. 

‘Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

(To Ba CONTINUED.) 


ARCHITECTURAL COMPETITIONS. 


SAGINAW. MiIcH.—City Hall.—Plans are 
wanted until October 20, for the construction 
of a city hall building at this place. Esti- 
mated cost, $110,000. For circular of in- 
structions, address John C. Matthews, City 
Clerk, as above. 


WATER. 
For Additional Water Items see Proposal Columns. 


BLAINE, WASH.—It is estimated the sys- 
tem of water-works projected for this place 
will cost about $170,00u. 


MoneETT, Mo.—The sum of $14,400 has 
been voted by the people of this place for the 
purpose of establishing a system of water- 
works. Address the Town Clerk, for details. 


LOouISVILLE, Ky.—The Domestic Water- 
Works Company of this city wants machiaery 
for its plant, including pumps, pipes, tanks, 
etc. . 


STEELTON, PA.—Estimates made put the 
cost of water-works for this place at $100,000. 
It is probable that operations will soon com- 
mence. 


PULLMAN, WASH —It is proposed to ex- 
pend the sum of $8,000 on a water-works sys- 
tem for this place. 


St. Louis, Mo.—Proposals for construct- 
ing the basins forthe new water-works at this 
place wil] soon be advertised for, estimated to 
cost about $700,000. Bids for pumps amount- 
ing to $300,000 will also be wanted. 


RITZVILLE, WASH.—Water-works for this 
place are now about a certainty. 


HEBRON, NEB.—The water-works question 
at this place still remains undecided. 


LEWISTON, IDAHO.—The capital stock of 
the Lewiston Water and Light Company has 
been increased to $100,000. Construction 
work will be proceeded with next spring. 


CRESTON, IA.—It is estimated that the 
projected system of water-works for this city 
will cost the sum of $30,000. 


SHEFFIELD, ALA.—Messrs. Johnson & 
Flood, hydraulic engineers, have been en- 
gaged by the City Council of this place to 
make the preliminary surveys for a system of 
water-works to be established at this place. 


MonmovuTH, InL.—Bonds in the sum of 

$15,000, at 5 per cent. are to be issued at this 

lace for the purpose of establishing the pro- 
jected system of water-works. 


HuNTINGTON, L. I.—It is probable that 
the projected water-works system for this 
place will soon be established. For particulars 
address Joseph Irwin, as above. 


York, NeEs.—Reports say that the York 
Water-Works System has been sold to T A 
Post, of St. Louis, Mo., who obtained a judg- 
ment for $921.50 on interest for coupons. The 
sale was made on execution. 


BROOKLYN, N. ¥Y.—The scarcity of water 
in the 17th Ward, Greenpoint, will soon be 
relieved, for City Works Commissioner Adams 
September 1§ awarded a contract for building 
anew water main to Harris & Maguire, at 
$12,000. 


NEWARK, N. J.—The New York /imes, 
of September 15, prints the following: ‘‘ It 
is reported in Newark that the East Jersey 
Water Company has purchased a large tract 
of land from John Krear, of Elizabeth, in 
Upper Longwood Valley, near the sources 
of the Rockaway River. It is believed by 
those best informed on the question, that 
the East Jersey Water Company is making 
arrangements for using the Rockaway River 
as asource of water supply for some other 
city than Newark.” 


TALLADEGA, ALA.—The Talladega Gas 
Light and Water Company is about to in- 


- crease its capital stock for the purpose of 


making improvements. 


RoME, Ga.—The East Rome Water-Works 
Company has, it is stated, received a contract 
to supply the city with water. 


DARLINGTON, S. C.—The Darlington 
Water- Works Company has decided to estab- 
lish a plant here, to cost $20,000. C.S. Mc- 
Cullough can furnish particulars. 


ROANOKE, VA.—The local water-works 
system is to be increased. 


SORRENTO, Mk.—Preparations are being 
made for establishing a system of water-works 
at this place. 


CONTRACTING 


A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DBPARTMBENT. 


WATER. 
(For additional Water Items, see preceding page.) 


For works for which proposals are requested see also 
the ** Proposal Columns,’ pages i-i!-255. 


Aurora, NEB.—City Clerk H. E. Metzger 
writes: ‘‘On August 26, we voted $7,000 
more water bonds. The same will be used in 
purchasing another boiler, sinking the third 
well and extending the water mains.” 


WENHAM, Mass.—Town Clerk Wellington 
Pool writes: ‘‘ A petition is in circulation for 
the purpose of securing (in connection with 
other towns) an aqueduct supply of water for 
this town. The town to incur no liabilities— 
except for hydrants for use in extinguishing 
fires.” 


MADIsoNn, GA.—City Clerk T. B. Baldwin 
writes: ‘‘The city of Madison some time ago 
advertised for bids for water-works, propos- 
ing to grant franchises, etc., to any company 
that would undertake to establish water- 
works. Since then we have done nothing 
towards the matter, as we did not receive any 
bids satisfactory to the city authorities.” 


LEBANON, ILL. —C. L. Robinson, City 
Clerk, writes: ‘*We contemplate building 
water-works, the Holly system, but, as yet, 
no contracts are let. The committee is at 
work but has not reported any definite 
action to the Council; are now investigating 
in regard to oktaining water. As soon as that 
point is reached, the remainder will be con- 
sum mated.” 


SANTA ANA, CAL.—City Clerk Edward 
Tedford writes: ‘‘As soon as we sell the 
bonds we will be ready to accept bids for ma- 
terial and the work of putting in water- 
works.” 


EARLVILLE, ILL.—Regarding the water- 
works project at this place City Clerk H. A. 
Chase writes: ‘‘Our council has had several 
meetings, to discuss the matter, and at their 
last meeting the matter was referred to the 
Committee on Fire and Water, with instruc- 
tions to fully investigate different plans and 
prices and report to council for their action.” 


LANCASTER, PA.—Among the proposed 
improvements to the local water-works system 
at this place is a new 40,000,Q00 gallon res- 
ervoir, a new dam at Ranck’s Mill, and pipe 
extensions. For particulars address Mayor 
Clerk, as above. 


Mount STERLING, Ky.—The people of 
this place having voted to establish water- 
works it is probable that the construction of 
the plant will soon be commenced. 


Eustis, FLA.—It is probable that import- 
ant steps will soon be taken towards establish- 
ing the water-works system projected for this 
place. 


GREENVILLE, S. C.—The Paris Mountain 
Water Company has been incorporated for the 
purpose of establishing a system at this place. 
Address William S. Perot for particulars. 


CHILLICOTHE, O.—This city is taking pre- 
liminary steps towards establishing a water 
supply of its own, as the contract with the 
private company now holding the franchise is 
about to expire. Address C. A. Malone for 
particulars. 


ATKINSON, Nes.—The contract between 
the city of Atkinson and Meals & Godfrey for 
the placing of a water-works plant at this place 
was signed September 10, and work will pro- 
ceed at once. The works are to be completed 
by January 1, 1891. 

MORRISTOWN, TENN.—Edward D. Bolton, 
of No. 44 Broadway, New York, has been 
engaged to make plans for a system of water- 
works here, and the construction will be com- 
menced at once. 


BUKLINGTON, CoL.—Town Clerk J. W. 
Clement writes: ‘‘ We as yet have taken no 
definite steps towards establishing a system of 
water-works at this place further than to ap- 
point a committee to investigate the advisa- 
bility of sinking an artesian well. 


LowetL, Mass. — The Aldermen have 
passed the ordinance favoring a loan of $60,- 
ooo for purchasing a new engine at the pump- 
ing station, Mayor Palmer can furnish par- 
ticulars. 


Lynn, Mass.—The City Treasurer has 
been authorized to borrow $75,000 for the ex- 
tension of the water-works plant. 


KALKASKA, MICH.—A dispatch to the 
Grand Rapids Democrat explains the water- 
works situation at this place as follows: ‘‘A 
system of water-works is needed for fire pro- 
tection and to furnish sufficient water in times 
of drought for lawns and gardens. The Vil- 
lage Council have had experts on the ground 
looking it over with a view to putting in 
water-works, but it is not yet settled whetber 
water will be furnished us by a water company 
under contract, or whether the works when 
built will be operated by the village. It is 
proposed to put in a system of water mains, 
with hydrants and suitable pipes for supply- 
ing houses with water in all the principal 
streets of the village. The supply of water 
will be obtained from the Boardman River, 
which flows conveniently near, or from a large 
well with supply pipes, and will be pumped 
into and forced through these water mains 
and pipes by steam power. The estimated 
cost of this improvement is from $16,000 to 
$25,000. The people voted for it by a good 
majority, and as soon as our bonds can be 
floated, a contract will be made and work 
commenced on the job.” This is confirmed in 
a letter from C. M. Phelps, City Clerk. 


Quincy, ILL.—There is some talk of build- 
ing a new water-works plant here. The 
Mayor can give information. 


Mapison, FLa.—J. Arthur Durst, of this 
place, writes: *‘ The supply for the proposed 
water-works was decided to be most practical 
from subterranean sources, and the contract 
for the artesian well was awarded to me. The 
incidental difficulties of drilling in this region 
makes progress rather slow—the rock being 
hard. ‘The distributing system will probably 
not be considered until the well is completed 
and tested for capacity and quality.” 


ARKADELPHIA, ARK.— Town Clerk T R 
Zimmerman writes: ‘‘ The indications are 
that water-works, electric lighting and ice 
factory will be constructed at once. A com- 
mittee of citizens will go to Camden in a few 
days to examine the works at that place. 
Communications in reference to water-works 
or electric light should be addressed to Geo. 
M Carder, Mayor; ice factory, address Citi- 
zens Bank.” 

BROOKLYN, N. Y.—Specifications are being 
prepared by Chief Engineer Van Buren, of 
the City Works Department, for the construc- 
tion of a water tower on Mount Prospect, at 
a cost of $65,000, and for laying a 48-inch 
water main from the Ridgewood reservoir 
with 36-inch and 30-inch branches, at a cost 
of $400,000. 

RUTHERFORD, N. J.— The Hackensack 
Water Company has made a proposition to 
the Borough Council to supply this place 
with water, the cost to be about $15 per 
hydrant. Councilmen Alyea and Warner 
were appointed a committee to select two 
citizens, and the committee of four to investi- 
gate the plan and report to the Council. 


PirrsBurG, PA.—The agitation on the 
South Side for a better and more abundant 
supply of water for that section of the city 
has resulted, it is said, in the announcement 
that a Citizens’ Water Company is to be or- 
ganized for the purpose of supplying Knox- 
ville, Allentown, Beltzhoover Borough and 
Mt. Oliver. It is also reported that the com - 
pany has already secured permission from the 
township authorities to run an inlet pipe from 
the Monongahela River, above Beck’s Run, 
up through the township to Southview Place, 
where the reservoir will be located. It is 
proposed to fix the capital stock at $200,000 
at present. Ferdinand Berry, C. E. Succop, 
Ifenry Miller, and others, of this city, are 
mentioned in conection with the new project. 


SOUTH ORANGE, N. J.—The following 
proposals for the construction of the water 
distribution system at this place were opened 
September 17, by C. Ph. Bassett, C. E., En- 
gineer-in-Charge: Dowd & Rice, $4,740.50; 
Ludwig Batt, $5,698; W. F. Lioman, $6,- 
239; ‘IT. M. Lesher, $6.379.50; H. ; 
Holmes, $6,494; Small & Berry, $6,525. 
Thielman & Co., $7,199; George P. Olcott, 
$7,852.50; Donato Cuozzo, $9,159; Rooney 
& Bergin, $18,329. 


PHILADELPHIA, PA.—Director Wagner ap- 
peated before the Council’s Committee on 
Water September 16, and recommended the 
expenditure of $700,000 on infproving the 
water-works system. On the directors’ rec- 
ommendation the amount was allowed, and 
the work will soon proceed. 


New York City.—The Aqueduct Com- 
missioners have awarded the contract for 
building the earth and masonry work of the 
auxiliary dam of Reservoir D, at Carmel, to 
M. S. Coleman, the lowest bidder, at $83, 
092.58. 

GAINESVILLE, GA. — City Clerk E. P. 
Chambers writes: ‘‘ We have let contracts as 
follows: Stand-pipe to Tippitt & Wood, 
Phillipsburg, N. J.; pump and boiler to 
Duane Pump Company, Holyoke, Mass., and 
pipe to South Pittsburg Pipe Works, South 
Pittsburg, Tenn. This completes the job 
except laying the pipe.” 


ALGONA, lowaA.—The following bids for 
the construction of a complete system of water- 
works were received by W. B. Quartor, City 
Clerk, September 1: Harrison & Hawley, 
St. Paul, Minn., $7,850; N. S. Wind and 
Engine Company, Batavia, III.; z 990; Fair- 
mont Turner, Nevada, Iowa, ,000; Fair- 
banks, Morse & Co., St. Paul, 88,439. 
tract awarded to Harrison & Hawley, 


OxForp, N. C.—City Clerk F. B. Hays 
writes: ‘' The water-works question has been 
much agitated in our town, and a few weeks 
ago our Board of Town Commissioners, in 
answer to a petition of citizens, called an elec- 
tion on the question of borrowing $50,000 to 
build water-works. The petition was with- 
drawn, however, and the election has not been 
held. The town now contemplates letting 
the franchise to a private corporation, but 
notbing Cefinite is looked for for some time 
yet.” 

HAMILTON, MAss.—Town Clerk Otis F. 
Brom writes: ‘‘I understand that some party 
has been in town to see if the town would 
grant the privilege of putting in water-works. 
The town has taken no action.” 


JERSEY City, N. J.—The Board of Trade 
has adopted a resolution calling the attention 
of the city authorities to the present condition 
of the water supply, and demanding prompt 
action to secure a better and a cleaner ser- 
vice. 


BLUE HILt, NEB.—The following were the 
successful bidders for the construction of a 
system of water-works received by A. A. 
Richardson, Consulting Engineer, September 
11: Porter Boiler Manufacturing Company, 
Chicago, stand-pipe, $4,600; John McCarthy, 
Wymore, Neb., base of stand-pipe, $1,000; 
South St. Louis Foundry and Pipe Company, 
pipe, $34.10; National Tube Works Com- 
pany, Chicago, hydrants and valves, $711. 


WINCHESTER, TENN.—City Clerk T. A. 
Embry writes: ‘‘ Henry Jackson, of Nash- 
ville, is talking of putting in water-works at 
this place.” 


HEMPSTEAD, N. Y.—It is probable that 
improvements will soon be made in the local 
water-works system. 


WATER-WoRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Toledo, Iowa; Dallas, Tex.; Alle- 
gheny, Pa.; Atlanta, Ga.; Sutton, Neb.; 
Fulton, Ky.; Dallas City, Ore.; Ellsworth, 
Kan.; Austin, Tex. ; 


SEWERAGE. 


For Additional Sewerage items see Proposal Columns 
OAKLAND, CaL.—Numerous sewer exten- 
sions are to be made at this place. 


WHITE Puiains, N. Y.—Edward D. Bolton, 
of No. 44 Broadway, New York, has been 
appoizsted chief engineer of the construction 
of sewers at this place. The work has been 
commenced and is progressing rapidly. 


ORANGE, N. J.—A meeting of the Joint 
Committee of the Common Council and the 
Citizens’ Committee on Sewerage was held 
last week, when the proposed improvement 
was discussed informally. It was decided to 
hold a public meeting in the Council Cham ber 
at at early date, to which citizens and tax- 
payers are invited to be present. 


Con- 


CALAIS, MeE.—Mayor C. W. McCullough 
writes: ‘‘ We have employed W. E. McClin- 
took, C. E., Court Street, Boston, to make 
survey and furnish with plans for complete 
sewerage of our city. We have not yet re- 
ceived plans, and it is getting so near close of 
season that probably not much will be done 
this year. We do not intend building our 
sewers by contract, and at once shall build 
part each year and under supervision of our 
Street Commissioner.” 


JersEY City, N. J.—It is said that all ob- 
stacles which have existed regarding the con- 
struction of a joint sewer between this city 
and West Hoboken have been removed and 
that the undertaking is about to be com- 
menced. For particulars address Mayor 
Cleveland as above. 


Tarrytown, N. Y.—Edward D. Bolton, 
of No. 44 Broadway, New York, has been put 
in charge of the construction of the sewerage 
system as chief engineer. The work is weli 
under way and will soon be completed. 
Messrs. Van Vranken & Duell have the con- 
tract. 


MounT VERNON, O.—Important improve- 
ments and extensions are to be made to the 
sewerage system at this place. Particulars can 
be had by addressing City Engineer Alexander 
Cassil, as above. 


DAYTON, O.—The plans for the sewerage 
of this city, now being prepared by Messrs. 
Cady Staley & Pierson, of Cleveland, with 
Rudolph Hering as consulting engineer, are 
nearly completed. 


ROANOKE, VA.—Rudolph Hering, of New 
York, has been retained to make a plan 
for the sewerage of this place. City Engineer 
Dunlap is now making surveys. 


SOMERVILLE, N. J.—The following pro- 
posals for constructing approximately four 
miles of sewers, at this place, were opened 
September 8, by Carroll Ph. Bassett, of 
Newark, N. J.: W. F. Aid, Hoboken, N. 
J.. $31,394; C. W. Hunt, New Rochelle, N, 
Y., $28,319.90; Geo. E. Clark, New York 
City, $25,174 60; P. H. Harrison, Newark, 
N. J., $17,576; as McGuire, Newark, N. 
J., $18,782.50; J. E. Hillpot, Philadelphia, 
Pa., $26,128.05; P. F. Hawman, Reading, 
Pa., $26,615.61; Pt. Rehill, Jersey City, N. 
J., $26,077.65; Small & Berry, New York 
City, $19,184.60; Richardson & Farrier, 
Somerville, N. J., $23,291.30; Charles H. 
Coleman, New York City, $20, 720.33. 


Marion, O.—John W. Hill, civil engi- 
neer, of Cincinnati, O., is in conference with 
the authorities of this place regarding a sewer- 
age and drainage system. 


CHICOPEE, MASS.—The Selectmen of this 
place have decided to advertise for proposals 
for constructing about 2,000 feet of 24-inch 
sewer. 


AMSTERDAM, N. Y.—Considerable sewer 
work is to be done at this place. Address the 
Sewer Commissioners for particulars. 


SEWERS.—See our Proposal Columns for 
information regarding the construction of 
sewers at the following places: Albany, N.Y.; 
Iron Mountain, Mich.; Davenport, Iowa; 
Key West, Fla. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge items see Proposal Columns 


FULTON, Itt.—The Lyons and Fulton 
Bridge Company has been incorporated here 
to construct a bridge across the Mississippi 
River between the two points. Capital stock, 
$50,000. Incorporators, A. M. Hansen, S. 
W. Gardiner and others. 


Troy, ALA.—A bridge is to be erected 
over Little Patsaliga River at this place. 
Address for particulars, J. B. Ewing, as 
above. 


CHIRENO, TEX.—Reports say that a bridge 
is to be erected over the Atoyoc River at this 
place. 


ROANOKE, VA.—A communication from 
the Roanoke Gas and Water Company states 
that the contract for two bridges for the said 
company, across the Roanoke River, bas been 
awarded tothe American Bridge and Iron 
Co., of this city. 


1890 


IT SS 


THE ENGINEERING AND BUILDING RECORD. 


255 


Osweco, N. Y.—Press dispatches of Sep- 
tember 13, state that 40 bridges have been 
washed away by the floods in the eastern part 
of Oswego County. 


RicHMOND, VA.—Anexchange says: ‘‘The 
contract has been awarded to the Edge Moor 
Bridge Works, of Delaware. for building an 
iron and steel highway viaduct, 1,200 feet 
long and 40 teet wide and 75 feet high, con- 
necting the properties of the Highland Park 
and Northside Land Companies witb this 
place. The contract price is $74,000.” 


CARROLLTON, Ky.—It now seems probable 
that the projected bridge over the Kentucky 
River, at this place, will be built. If estab- 
lished it will be built jointly by the CLouis- 
ville, Covington and Cincinnati, the Carroll- 
ton aod Louisville, and the Westport, Car- 
rollten and Covington roads. 


Oceanic, N. J.—The Oceanic Bridge diffi- 
culty has at last been settled and the Board of 
Freeholders will proceed with the building of 
the structure. 


WINONA, MINN.—The bill to erect a wagon 
bridge at this place has passed the Senate and 
will now become a law. 


ROCKWOOD, TENN.—Reports say that the 
East ‘Tennessee, Virginia and Georgia, and 
the Chattanooga Land, Coal, Jron and Rail- 
way Company are about to construct a §300,- 
ooo bridge at this place. 


INDIANAPOLIS, IND.—The numerous rail- 
roads running through this city have decided 
to construct a viaduct across their tracks at a 
cost of $250,000. ‘lhe matter is to be sub- 
mitted to the City Council at its next regular 
meeting. 


WASHINGTON, D. C.—The following bridge 
bills have passed the Senate: Senate bill to 
authorize the construction of a bridge across 
the Ocanee River in Georgia; House bill to 
authorize the Chicago, Henderson, Bowling 
Green and Chattanooga Railroad Company to 
construct a bridge over Green and Barren 
Rivers in Kentucky (with amendment); Sen- 
ate bill to authorize the construction of a 
bridge across the Kentucky River and its 
tributaries; House bill to amend the act of 
July 16, 1889, authorizing the construction of 
a bridge across the Red River of the north. 


New Gretna, N. J.—The following bids 
for the erection of an iron bridge over the 
Mullica River were received by Charles A. 
Mathis, Chairman Board of Chosen Freehold- 
ers, September 15: Dean & Westbrook, New 
York City, low truss hemlock stringers and 
plank, $29,950; high truss hemlock stringers 
and plank, $31,900; low truss steel: stringers 
and yellow pine plank, $32,200; high truss 
steel stringers and yellow pine plank, $33,- 
875. Berlin Bridge Co., East Berlin, Conn., 
low truss steel stringers and yeliow pine plank, 
$34,900; Groton Bridge Co., Groton, N. Y., 
$34,950; Pennsylvania Bridge Co., Beaver 
Falls, Pa., $35,390; New Jersey Steel and 
Iron Works, ‘Lrenton, N. J., $35,600; Pitts- 
burg Bridge Co., Pittsburg, Pa., $37,300; 
King Bridge Co., Cleveland, O., no bond; 
Canton Wrought Iron Bridge Co., Canton, O., 
no bond; Wallis lron Works, Jersey City, N. 
jJ., no plan. 


WESTPORT, N. J.—The Bergen County 
Board of Freeholders has appropriated $3,500 
for an iron bridge 60 feet long and 20 feet 
wide on the line of the highway. 


WASHINGTON, D. C.—The Senate has just 
passed a bill authorizing the construction of a 
bridge across the Mississippi at Winona, 
Minn. 

Brinces.—See our Proposal Columns for 
information regarding bridge construction at 
the following places; Reading, Pa.; Mid- 
dlesborough, Ky.; San Antonio, Tex. 


NEW DEPOTS. 


PATERSON, N. J.—A new depot is to be 
erected at this place by the New York, Sus- 
quehanna and Western Railroad Company. 
Numerous car shops will also be erected. 


GAS AND ELECTRIC LIGHTING. 


INDEPENDENCE, MoO.—The authorities of 
this place are about to ask for proposals from 
contractors for the public lighting of this city. 


BiIgMINGHAM, ALA. — ‘The Consolidated 
Electric Light Company has been incorporated 
at this place, with a capital of $500,000. ‘The 
incorporators are J. . B. Jackson, RK. M. 
Hulford and others. 


TITUSVILLE, FLA.—It is proposed to estab- 
lish an electric light plant at this place at an 
estimated expenditure of $10,000. 


HuLt, MASs.— The Nantasket Electric 
Light and Power Company bas been organized 
for the purpose of establishing a lightiog 
plant. A franchise for this city has been 
eri Address Elisha Thayer for partic- 

ars. 


BELLEVUE, Ky.—An electric lighting plant 
is proposed for this place. 


FALL RIVER, ee aie hs are being 
made by Gilbert Hodges, C. E., of Boston, 
for an electric belt line road for this place. 


FALL River, Mass.—The Border City 
Manufacturing Co., of this place, will increase 
its electric light plant by 1,000 lights. 


NEWARK, N. J.—The local gas companies 
will lay about four miles of additional gas 
mains this fall. 


SPARTANBURG, S. C.—The local electric 
lighting plant is to undergo extensive improve- 
ments. 


Luptow, Vt.—The people of this place 
want electric lights. 


Jo.ieT, ILL.—Articles of incorporation 
were filed September 5, for the Economy 
Light and Power Company, a consolidation 
of the Thomson-Houston and the Westing- 
house Companies. Secretary, Treasurer ahd 
Manger, L. E. Ingalls, of this place. 


SEATTL&, WASH.—The Heims Electric 
Light (o., bas been incorporated at this 
place, composed of members of the Pacific 
Electric Light and the Commercial Electric 
Light Companies, E. C. Hilbourne, C. P. 
Stone and others. The capital stock is $500,- 
ooo. It is intended to double the present plant 
in a short time and operate 105 arc and 3,700 
incandescent lights, and spend $100,000 in 
improvements. Both light and power will be 
furnished. 


MARTIN’S FERRY, W. VA.—Improvements 
are to be made to the local electric light plant. 


PALMYRA, Pa.—This place is to have an 
electric light plant. 


OscopDA, MIcH.—It is probable that the 
projected electric lighting plant for this place 
will be established at once. 


PETERBORO,CAN.—At a recent Town Coun- 
cil meeting, a resolution was introduced to 
raise $11,000 to purchase a site for the works 
of the Edison General Electric Company. 


RICHMOND, VA.—A resolution has been 
adopted asking the Council of this city to 
appropriate the sum of $75,000 to build an 
electric light plant. 


Cuicaco, ltt.—The Burt Electric Light, 
Fuel and Power Company has been incor- 
porated here, with a capital stock of $5,000,- 
ooo, for the manufacture of incandescent dy- 
namos, motors, etc. Martin C. Burt, Allen 
S. Bennett and J. L. Bennett, incorpora- 
tors. 


BERLIN, Wis.—The sum of $12,000 is to 
be expended on establishing an electric light- 
ing plant for this place. 


ELECTRIC RAILWAYS.—New electric rail- 
ways are to be constructed and improvements 
are to be made to those already established 
at the following places: Cairo, Ill.; Sioux 
City, Iowa; Savannah, Ga.; Bloomington, 
Ill.; Chattanooga, Tenn.; Lancaster, Pa. 


STREET-WORK AND PAVING. 


MARION, N. C.—Street improvements to 
cost $10,000 are to be made at this place. 


JOHNSON CiTy, TENN.—The sum of $50,- 
000 is to be expended for improving the streets 
at this place. 


ALBANY, N. Y.—At a meeting of the Board 
of Contract and Apportionment, held Septem- 
ber 15, the following proposals for street 
paving and sewers were opened: For the 
pavement of Allen Street with Trinidad 
asphalt trom Central Avenue to Western Ave- 
nue: Barber Asphalt Company, asphalt per 
square yard, $3.10; curb per lineal foot, 80c.; 
circular curb per foot, 85c.; repairing asphalt 
at intersections, $1.90; filling per cubic yard, 
35c.; excavation per cubic yard, 35c.; 15-foot 
sidewalks per foot, $1.85. Trinidad Asphalt 
Company, first item, $3.23; second, 95c.; 
third, g5c.; fourth, $1; fifth, 39c.; sixth, 23c.; 
seventh, $1.90. Contract awarded to the 
Barber Company. Sewer in Hawk Street, 
from Myrtle Avenue to the Beaver Creek 
sewer: John Doyle, 18-inch pipe, stone, per 
foot, $1.75; 12-inch iron pipe, $4.50; 6-inch 
vitrified, 75c.: 18-inch ‘* Ys,” $5; manholes, 
$60 each; lampholes, $95 each. Contract 
awarded to John Doyle. 


WILMINGTON, DeL.— Considerable street 
paving is to be done at this place. Address 
the City Engineer for particulars. 


WASHINGTON, D. C.—Considerable paving 
is to be done in this city at an early date. 
Address E. H. Tucker, of the Street Com- 
mittee, for particulars. 


BIDS OPENED. 


WAUSAU, W1s.—The contract to build a 
court house in this city has been let to John 
Miller, of Wausau, at $48,500. Six Milwaukee 
contractors bid for the job. 


SHELBYVILLE, IND.—The County Com- 
missioners of Shelby County have opened bids 
for an orphan asylum to be erected at this 


lace. The bidders: Louis F. Burton, of 
ndianapolis, $11,941; J. L. Fatout, Indian- 
apolis, $11,944; St. John & Co. Shelbyville, 


$11,990; Wingate & Co., Shelbyville, $15,- 
joo; Victor & Co., Shelbyville, $13.339. All 
the bids were rejected as being too high. The 
commissioners do not want to exceed an ex- 

nditure of $10,000 in the erection of the 
building, and new bids will be received on 
that basis. 


GOVERNMENT WORK. 


PHILADELPHIA, PA.—The following bids 
for dredging in Philadelphia Harbor, Pa.., 
for removal of Smith’s and Windmill islands, 
were received by C. W. Raymond, Major of 
Engineers, U. S. Army, September 16: 
American Dredging Co., Philadelphia, $207,- 
500; Frank C. Somers, Camden, N. J., 
$264,000; Penn Dredging Co., Philadelphia, 
$185,000, Baltimore l»redging Co., Baltimore, 
Md., $307,500. 


GALVESTON, TEX.—The following propo- 
sals for the plumbing. etc.,for the United States 
Custom House at this place were opened Sep- 
tember 17, by the Supervising Architect of 
the Treasury Department: Crook, Horner & 
Co., Baltimore, Md.. $8,839.20; May & 
Wammwvright, Galveston, Tex., $10,900; Ben- 
jamin Whitney, Chicago, IIl., $9.423; Mont- 
gomery & Patterson, New York, $13,637; 
J. F. Dalton, Chicago, $9,236.55; V. KE. Ap- 
pleby, Galveston, $8,725; John Worthington, 
Philadelphia, Pa., $10.874. 


INDUSTRIAL. 


MADIsoNn, Ms.— The contract for the erec- 
tion of the new mill for the Manufacturing 
Investment Company, of New York, has been 
let to the Berlin Iron Bridge Company, of 
East Berlin, Conn., whose designs were ac- 
cepted. The building is to be of iron, 62 feet 
wide, 220 feet long, 4 stories high; the ma- 
chine shop 72 by 172 feet, and the washing 
room 174 by 182 feet. 


NICETOWN, PA. -The Midvale Steel Com- 
pany have made a contract with the Berlin 
ron Bridge Company, of East Berlin, Conn., 
for the erection of their new casting shop, 182 
by 185 feet, with wings of 50 feet each. The 
building will have several 50-ton traveling 
cranes. 


BuFFALo, N. Y.—The contract for the 
buildings of the Lake Erie Engineering Com- 
ny at this place has been let to the Berlin 
ron Bridge Company, of East Berlin, Conn. 
‘The buildings are to be of iron, and were de- 
signed by F. Felkel, civil engineer and archi- 
tect, of Cleveland, O. The machine shop will 
be 180x185 feet, and the foundry buildings 
185x225 feet. 


WANTED. 


TOO LATE FOR CLASSIFICATION, 


CIVIL ENGINEER, EXPERIENCED IN SUR- 
veying, railroad work, sewers, etc., desires a po- 

sition. Lire Prey and mechanical draughting a 

r oak: Address ‘“B,’’ 208 E xr8th Street, New 
ork, 


D)PAUGHTEMAN, WITH FOUR YEARS’ EX- 
ence, Gesires & permapent t108 in archi- 
tect’s office, with chance of advanceasat. Address 
SQUARE, Box 37, this office. 


A YOUNG MAN WOULD LIKE POSITION 
as man. Five years’ expermence. Localit 
no object Can level. Address JUHN T. HYLAND, 
Jr., 132 Broadway, Sing Sing, N. Y 


WANTED. —A PLUMBER TO WORK ON 

lead or iron pipe; also two good boiler makers. 
Addrews W. j- BARNSTEAD, 20 West Main Street, 
Galesburg, Lil. 


PROPOSALS. 


Continued from page ii.) 


PIPE AND RESERVOIR, Dallas City, Ore.— 
Proposals are wanted uotil October 8, for turnshiog a 
quantity of wrought-:run pipe, special castings, etc., 
and for construction of a 3,000,000 galloa reservoir. 
Address M olan, Secretury the Board of 
Water Commissioners, as above. 


PROPOSALS. 


Notice to Paving Contractors. 


PROPOSALS FOR MACADAMIZING SEV- 
eral streets will be received by the Village 
of MT. VERNON,N. Y., up to September jo. 
Plans and specifications can be seen at office of 
Sener of Public Works, Mt. Vernon, 


JARED SANDFORD, 
17 Village President. 
SEWERS, Albany. N. Y.— Proposals are wasted 
unts! September 27, for the construction of sewers aad 
drains at Waterviiet Arsenal. Address Lieut.-Col. 
F. H. Parker, U. S. A., as above. : 


LIGHTING, Keokuk, Iowa. —Proposals are wanted 
until September 25, for lighting the public streets, 
ete., of this city for a period of five years. Address 
Rollin Clark, Clerk of Council, as above. 


SEWERS, Davenport, lowa.—Proposals are wanted 
until September 30, for the construction of certain 
sewers. Address Joe L. Hebert, City Clerk, as above. 


WATER-WORKS, Fultoo, Ky. — Proposals are 
wanted until October 2, for the construction of @ sys- 
tem of water-works for this piace. Address Georg? 
Cadogan Morgan, C. E., No. 13 Major Street, 
Chicago. 


BRIDGE, Middlesbrough, Ky. — Proposals are 
wanted uotsl October 1, for the cuastruction of an iron 
bridge. Address UL. N. Mason, as above. 


FLAGGING, New York City. — Proposals are 
wanted until September 25, for flagging oumerous 
—— Address the Department of Public Works, 
as above. 


WATER-WORKS AND ELECTRIC LIGHT, 
Canton, S. Dak.—Proposals are wanted, no date 
specified, for furnishing a water-works and electric 
light system for this place. Address J. M. Zeller, 

ayor, as above. 


STREET RAILROAD, Cincinnati, O —Proposals 
are waoted unt! October 3, for the construction of 
street railroad route No. zs, this city. Address 
Edwin Henderson, City Clerk, as above. 


SG Sutton, Neb.—Bids will be 
opene rz, for a water-works s apply to 
A. A. Richards, Engineer. Lincoln, Neb. 7 


SEWERS, Dayton, O.—Sealed proposals will be 
received at Cit Commissioner's office, tor consiruct- 
tng about s2 mies of p'pe and brick sewer, according 
to plans on file in said office. 


HEATING AND VENTILATING, Quincy, II. 
—Proposals are wanted uatil October 4, for the heat- 
ing and ventilation of the aew city ball buildiog at 


this place. Address Harvey Chatten, architect, as 
above. 


SCHOOL, Canton, O.—Pro Is are wanted sntil 
October 1 foe the erection of a brick school build- 
ing. Address L. W. Radel, Clerk of the Board of 
Education, as above, 


WATER-WORKS, Ellsworth, Kaa.— Proposals are 
wanted until October 10. for the construction of a 
system of water-works. Address Chairman Board of 
Trustees, G. A. R., as above. 


Building Intelligence. 


———— 


NEW YORK. 


Wasbington st, n w cor Little West 12th st, 
br factory; cost, $35,000; lessee, C F Wing; 
a, J M Farnsworth. 

29 Catherine st, br flat; cost, $18,000; 0, 
W Kemsen; a, F T Camp. 

137 Perry st, br and s flat; cost, cost, $20,- 
000; o, W Bischof, Jr; a, M V B Ferdon. 

S s 36th st, 233.3 ¢ 8th av, 2 s flats; cost, 

,000 each; o, Cornett & Zimmerman; a, 
G F Pelham. 

330-32 W sist st, 2 br and s flats; cost, 

$25.02 each; o, W H Ramsey; a, G F Pel- 


S s 142d st, bet Amsterdam av and Hamil- 
ton pl, br and s flat; cost, $40,000; 0 and b, 
Mary E Stevens; a, H Van Benschoten. 

N sth st, 200 w 3d av, br flat; cost, $18, - 
ooo; oO, Hachemister & Weummer; a, F 
Weummer, 

N s 131st st, 60 w Sth av, 2 br flats; cost, 
$16,000 all; o, H S Wright; a, Cleverdon & 
Putzel. 

S s 146th st, 20 ¢ Amsterdam av, br stable; 
cost, $18,000; 0, J Donnellon; a, H Van- 
Benschoten. 


N s 128th st, $ 8 129th st, 125 e Lenox av, 
6 br flats; cost, $132,000 all; o, P Hogan; a 
A Spence. 

205-7 € 23d st. br store; cost, $50,000; 0, 
Irish & Miller; a, Schneider & Herter. 

8 Dey st. br office bldg; cost, $100,000; 0, 
Western Union Telegraph Co; a, H J Har- 
denburgh. 

S e cor Chrystie and Hester sts, br school; 
Cust, $250,000; 0, City of New York; a, G 
W Debevoise. 

E s Bainbridge av, 125 w Manhattan av, 2 
fr dwells; cost, $10,000 all; o, A B Masshall 
and M Montag; a, A B Marshall. 
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168 Elm st, br store; cost, $20,000; 0, J R 
Anderson; a, Thorne & Wilson. 
Ss 116th st, 128 w Manhattan av, 3 br 
flats; cost, $60,000 all; o and a, T P Dunne. 


N s 133d St, 225 e 7th av, br flat; cost, 
$18,000; o, L G Leyer; a, M S Ungrich. 

Secor Railroad av and 150th st, fr dwell; 
cost, $10,800; 0, E Callahan; a, Pfeiffer. 


ALTERATIONS—NEW YORK. 


195 Broadway. br office bldg; cost, $200,- 
000; o, Western Union Telegraph Co; a, H 
J Hardenburg. 

S s 108th st, 328 w gth av, br storage bldg; 
cost, $12,000; o, Barnheimer & Schneid; a, 


not given. 
BROOKLYN. 


IgI Court st, br store and ten; cost, $13,- 
000; o, Owen McGreevy; a, S Hazzard; m, 
P Carlin & Son; c, not selected. 


Ss Atlantic av, 80 e Fountain av, br pump- 
ing house, boiler house and coal shed; cost, 
abt $140,000; 0, City of Brooklyn; a, Parfield 
Bros; b, E Freel. 

E s Central av, 24 s Putnam av, 8 fr stores 
and dwells; cost, $3,500 each; 0, Mr Purgulo; 
b, not selected. 


Central av, s e cor Cornelia st, and Central 
av, ne cor Putnam av, 2 fr stores and dwells; 
cost, $4,000 each; o and b, as above. 


N s Harman st, 150 w Central av, 6 fr (br 
- filled) tens; cost, $28,000 all; o, John Hahn; 
a, A Berckmeier; m, Mr Koch; c, not selected. 


S s Atlantic av, 25 e Pennsylvania av, 2 
br dwells; cost, $18,000 all; o, F E Pitkin; a, 
C Infanger. 

N ecor Madison st and Lewis av, br dwells; 
cost, $10,000; o, P H Godfrey; a, J D 
Dwyer. 

Ns Ellery st, 225 w Marcy av, br engine 
house; cost, $10,500; 0, City of Brooklyn. 


Ss E Parkway, 633 w Utica av, br dwell: 
cost, $14,500; 0, C Williams; a, C P H 
Gilbert. 

E s Oxford st, 102 e Park av, 3 br dwells; 
cost, $27,000 all; o, E Vielmann; a, J W 
Baily. 

N e cor Jefferson av and Broadway, 4 br 
dwells; cost, $40,000 all; 0, C M Moller; a, 
F Holmberg. 


N s 7th st, 160 w 4th av, 7 br dwells; cost, 
$28,000 all; o, C E Collins; a, J G Glover. 

47 Siegel st, fr dwell; cost, $8,000; 0, M 
Rich; a, E Dennis. 

N s Stagg st, 118 w Rogers st, 6 fr dwells; 
cost, $25.000 all; o, J Schneider; a, Th 
Engelhardt. 

The Commission having charge of the erec- 
tion of the new Thirteenth Regiment armory 
has adopted Architect Daus’ plans, with cer- 
tain modifications. Work on the new build- 
ing will be begun shortly. 


ALTERATIONS—BROOKLYN. 


Henry st, n w cor Amity st, br extensions, 
interior alterations; cost, 260,000; o, L I Col- 
lege Hospital; a, W B Tubby; b, J Thatcher 
and L W Seaman, Jr. 


MISCELLANEOUS. 


ADAIR, IA.—Adair County has decided to 
build a $25,000 court house. 


AUSTIN, TEX.—West wing St Edward’s 
College; cost, $20,000; 0, Rev P J Hurth, 
President; a, N J Clayton, Galveston;b, not 
let yet. 


BOSTON, MASS.—776~—784 Washington st, 
br mercantile bldg; cost, $75,000; 0, R 
Sherburne; b, Richardson & Young. 


786-790 Washington st, br alteration; 
cost, $9,000; o and b, same as above. 


Wrentham st, 3 fr dwells; cost, $12,000, 
o, a and b, J I Stewart. 


Westminster st, br aparts; cost, $14,000; 
o and b, Ira Bradley; a, S S Woodcock. 


21g Shawmut av, br alteration; cost, 
$7,000; o, George H Jacobs; a, S D Kelly; 
b, J Murphy. 

Dromey av, 2 fr dwells; cost, $8,000; 0, 
Cath Drummey; b, W W Dromey. 


I{umboldt av cor Howland st, fr dwell; 
cost, $7,800; o, Walter R Meins; a, E l 
Wilson; b, H C Allen, 


Walter st cor Peters st, 2 fr dwells; cost, 
$7,000; 0, a and b, H D Van Norden. 

536 Beacon st, br dwell; cost, $30,000; 
o, G Z Silsbee; a, W T Peters; b, C H 
Dodge. 
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BUILDING INTELLIGENCE. 


BRIDGEPORT, CONN. — McMahon & | CHICAGO, ILL.—Throop and Madison, 


Wren, merchants, have accepted plans 
drawn by a local architect for a new hotel, 
to be erected on what is known as the Ster- 
ling homestead, to cost $150,000. 


Elmwood av, fr dwell; cost, $7,500; 0, 
Thomas Boudren; a, H A Lambert; c, 
James Burnes; m, Thomas Young. 


CHICAGO, ILL.—Clark and Oakdale, 
theater, halls and stores; cost, $200,000; 0, 
The Pythion Temple Co; a, J J Kouhn; b, 
C B Williams. 

1906 Wellington, br dwell; cost, $15,000; 
o, C W Lasher; a, A M F Colton. 

1723-29 York, br dwell; cost, $16,000; 0, 
Louis Willie; a and b, J L Woollacott. 

1115 N Clark, br dwell; cost, $8,000; 0, 
Edw M Landis; a, H C Hansen; b, Sie- 
bold & Alke. 

4352 State, br store and flats; cost, $10,- 
000; 0, Jos Schilling; a, J F & J P Doerr; 
b, W Reinert. 

66th and Sherman, br dwell and flats; 
cost, $40,000; 0, McConley & Swartman; 
a, J Eighlien; b, C A Leke. 


45th, Court and State, br flats; cost, $14,- 


000; 0, Albert Vingens; a, Bargerbush & 
Koster; b, Wm Reinert. 


43d and Carpenter, br warehouse; cost, 
$19,000; 0, Armour & Co. 

47th and Throop, barns; cost, $16,000; 
o, W E Perrin. 


4509 Grand boul, br dwell; cost, $r4,- 
ooo; o, MC Schroneman; a, Flanders & 
Zimmerman; b, A D Elmers. 


5417 Jefferson av, br dwell; cost, $8,000; 
o, J Abrams; a, M L Beers; b, O Hero. 


5609 Indiana av, br flats; cost, $11,000; 
o, M P Commings. 


789-91 Blue Island av, br store and flats: 
cost, $10,000; o, Herman Beifuss; a and b, 
C W Karbach. 7‘ 


850-56 W Polk, br flats; cost, $13.000; 
o, J R Madison; a, ] N Tallon; b, F Town- 
send. 

1245 Washington boul, br dwell; cost, 
$11,000; o, Adam Kolb; a, C L Stiles; b, 
J D Edwards. 


369-71 S Lincoln, br flats; cost, $9,000; 
o, M L Prismann; a, E Rockwell; b, L 
Sommers. 


zor W Erie, br store and flats; cost, $16,- 
ooo; o, B Henderson; a, R A Denell; b, 
Jno Olson & Son. 


495 Lincoln, br flats; cost, $8,000; o, W 
Buras; a, Anton Chevat; b, F Uekola. 


888—go W Adams, br dwell; cost, $15,000; 
0, Isaac Hoffert; a, Edbrooke & Burnham; 
b, Jno O’Connell. 


3100-08 Groveland av, apartment bldg; 
cost, $250,000; o, Howard & Berwin; a, 
Jno Duncan; b, M J Benson. 

165-67 Morgan and 282-90 Jackson, br 
store and flats; cost, $60,000; o, Howard 
& Berwin; a, D S Pentecost; b, Alex Mc- 
Kadway. 


3648 Wentworth av, br store and flats; 
cost, $8,000; o, Peter H Kaup; a, J F & 
J P Doerr; b, Bock & Krause. 

Dearborn and Erie, additional story; cost, 
$8,000; 0, Geo F Harden; a, LG Hallberg; 
b, N Hoffman. 


4730 Evans av, br dwell; cost, $10,000; 0 
and b, Custard & Logan; a, E C Hentz. 


4030 Lake av, br dwell: cost, $28,000; 0, 
A Strickland; a, A Gronner; b, W H 
Cameron. 


Greenwood av and 45th, br dwell; cost, 
$10,000; o, Frank Hecker; a, Robt Rae, Jr; 
b, B G Robinson. 


170-72 Oakwood boul, br flats; cost, 
$16,000; o, Smith & Jones; a, Thomas & 
Rapp; b, M McMillan. 

4737-39 Lake av, br dwell and barn; 
cost, $12,000; o, H C Fisher; b, Bernritter 
Mfg Co. 

77-9 W Ohio, br store and flats; cost, 
$8,000; o, Dennis Mitchell; a, Wm Ohlbo-— 
ber, b, P Schroeder. 


Paulina and Augusta, hop room; cost, 
$12,000; 0, West Side Brewing Co; a, F 
Hansen. 

North av and Rockwell, br store and 
flats; cost, $11,000; 0, Edw Michlieu; b, 
Fred Hansen. 

899-903 31st, br school; cost, $16,000; 0, 
P L Brielmann; a, J KF & J P Doerr; b, Gul- 
rich Bros. 


colliseum; cost, $20,000; o, CH Wyman; 
a, J M IIlaskins; b, McGraw & Muller. 

538 Washington bd, br dwell; cost. 
$11,000; o, M M Clark; a, S M Roudolph; 
b, McGraw & Mullin. 

412-14 27th, br flats; cost, $9,000; 0, 
Wendel & Pebbles; a, E B Eigendroth; b, 
R H Morgan. 


4516 Champlain av, br dwell; cost, $9,- 
000; o, M E Smith; a, A A Smith. 

118 Lake Shore Drive, br dwell; cost, 
$45,000; 0, Mrs B Armour; a, Barling & 
Whitehouse; b, Barry & Rodatz. 

306 Sheffield av, br flats; cost, $8,000; 0, 
Henry Ruder; a, A Woerner; b, C J West- 
pool. 


1202-06 Milwaukee av, br store and flats; 
cost, $16,000; 0, Fred Housen; a, Hy Kley; 
b, Housen & Widkie. 

1648 W 12th. br store and flats; cost, 
$10,000; 0, W A Fox; a, Hetherington & 
Ward; b, Krieg & Son. 


254 buildings costing less than $7,000 
each. 


CINCINNATI, O.—John G Morris is hav- 
ing the plans made for a wire foundry, to 
be 6 stories, br, and cost $50,000, to be 
built at Canal and Vine sts. 


Coleraine av and CH & DRR, 3%-story 
br dweil and store; cost, $7,000: o, John 
Bruckman; a, Wm Shroeder. 


Central av, near Baymiller st, 2-story br 
addition to tannery; cost, $5,000; o, Wm 
C Kennett. 


3-story br acdition to Enquirer Printing 
office; cost, $11,000; 0, Enguirer Co; a, 
S Hannaford’s Sons. 

563 Race st, 4-story br store and flats; 
cost, $11,000; o, Phillip Klopp; a, G&A 
Brink. 

8th and Harriet sts, br boiler and engine 
room; cost, $7,000; o, Blymer Ice Machine 
Co; a, Brice & McMiller. 


3 6-story br bldgs for rectifying and 
distilling purposes; cost, $40,000; 0, Rhein- 
strom bros; a, A O Elzner. 

McMichen and Ohio avs, Phillipus Evan- 
gelical Protestant Church; cost, $35,000; 
c, Wm Miller. 


Harrison and Western avs, 3-story br 
iron and brass foundry; cost, $40,000; 0, 


Joseph Joseph; a, S Hannaford’s Sons. 


COLUMBUS, 0.—Broad st, br and st busi- 
ness block; cost, $10,000; o, Jas T Zollin- 
ger. 


37 dwellings costing $68, 100. 


DECATUR, ILL —A vote will be taken 
here on the question of building a $100,000 
court house. 


DENVER, COL.—Gaylord, bet Colfax and 
16th av, br dwell; cost, $7,500; 0, Doone 
Chamberlin; a, Burhandt & Vaughn. 


13th av, cor Elizabeth, br dwell; cost, 
$11,000; o anda, S Benson. 


Larimer, cor 24th st, br store; cost, $11,- 
000; o, A Miller; a, J J Huddart. 

Curtis, bet 20th and 21st, br addn; cost, 
$12,654; 0, City of Denver; a, Building 
Inspector. 

Broadway, bet 2d and 3d avs, br double 
dwell; cost, $10,000; 0, Mrs Wm Daily; a, 
Varian & Sterne. 


DETROIT, MICH.—Grand River av, bet 
4th and sth sts, block 3 3-story br stores 
and flats; cost, $25,000; 0, Robt Bell; a, 
Harry J Rill. 

Cor Woodward av and Montcalm st, 
block 5-story br stores and flats; cost, $25,- 
000; o, Jas Burtenshaw. 


N w cor Larned and Shelby sts, 8-story 
br business block; cost, $50,000; 0, Evening 
News Ass'n, 


Willis av, bet Antoine and Hastings sts, 
2-story br res; cost, $8,000; 0, Stephen 
Baldwin. 

Calhoun st, bet Beaubien and Antonio 
Sts, br church (enlarged and remodeled); 
cost, $8,000; 0, Ebenezer African M E 
Society; a, Harry J Rill. 

N w cor Champlain st and Meldrum av, 
3-Sstory block‘of 3 br stores and flats; cost, 
$8,000; o, Jas E McDonald; a, G W_Myers. 


ELKHART, IND.—The Elkhart Review 
will erect a building specially designed for 
the printing business, 
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FITCHBURG, MASS.—Cor Middle and 2d 
sts,2-story br parochial school; cost,$15,000; 
o, St Bernard parish; b, John H Kirby. 


GALESBURG, ILL.—Wm Wolf, architect, 
has prepared plans for a $10,000 residence 
for Thos McKnight. 


GRAND RAPIDS, MICH.—Cor Fountain 
and Barclay sts, br and s church: cost, 
$20,000;0, First Reformed Society; a, Rush 
& Son; b, Vanden Boogert Bros. 


HOLYOKE, MASS.—Maple st, br addition 
to block of tens; o, Mrs. J E Cragin; a, 
G P B Alderman. 


MEADVILLE, PA.—Plumb Alley. 50 feet 
‘south of Walnut st, chapel for the Episco- 
palian Church; cost, $8,000; o, Episcopa- 
lian Society, Rev Israel has charge; a and 
b, W E Morrison. 


MILWAUKEE, WIS.—N ecor Biddle and 
Market sts; business block; cost, $25,000; 
o, W T Jacobi; a, C F Kinger; b, Ham- 
boldt & Froemming. 

Teutoma and Center sts, business block; 
cost, $8,5000; o, F Brembach; a, H P 
Schnetzky; b, Kern Bros. 


NEW YORK CITY.—The Board of Esti- 
mate and Apportionmeot has approved the 
plans for the extension of the Metropolitan 
Museum of Art submitted by General Di 
Cesnola. 


BASSAIC CITY, VA.—Store and warehouse; 
cost, $10,000; 0, Crall & Brien; a, J C 
Smith, Harrisburg, Pa; b, contract not let 
yet. 


PALESTINE, TEX.—R C Church; cost, 
$25,000; 0, Rev C M Thion; a, N J Clay- 
ton & Co; b, not let vet. 


PEORIA,-ILL.—The Free Methodist de- 
nomination has decided to build a large 
church here. Plans have not yet been 
drawn. 


PROVIDENCE, R. I.—Stewart st and War- 
ner’s lane, 4-story br bidy; cost, $20,000; 
o, American Electrical Works; b, J W 
Briggs, 

Sprague st, 2-story br observatory; 0, 
Mechanical Fabric Co; b, Freeborn Jobn- 
son. 


Dartmouth av, 2 fr tens; 0, Mary E 
Price; b, Richard Hayward. 


Cooke and Angell sts, fr dwell; o, H M 
Bron estate; a, Goulot & Angell; b, Chas 
H Swan. 


Benefit st, alteration in fr dwell; o, Jen- 
kins estate; a, Stone, Carpenter & Willson# 


Prospect and Watermane sts, br and stone 
gymnasium; o, Brown University; a, same 
as above. 


Olneyville st, fr schoolhouse; o, St 
Teresa Church; a, same as above. 


SIOUX CITY, 1A.—Cor Pearl and oth sts, 
2 double dwells: cost, $7,500; 0, |} A Ma- 
goun; a, G G Baldwin; b, Weinees & Nel- 
son. 


Cor 1tth and Jones sts, fr dwell; cost, 
$10,000; o, T Galbraith; a, E Loft; b, C 
K. Poor. 

Cor Jackson and 2oth sts, fr dwell: cost, 
¢1r1,000; o, L E Skinner; a, J P Martin; 
b, Payette & Corneau. 


SALT LAKE CITY:—West Temple st, 6- 
story hotel build; cost, $750,000; 0, Syndi- 
cate; a, Adler & Sullivan; b, Elias Morris 
and H Probst. 


WHEELING, W. VA. — Lantern factory; 
cost, $15,000; 0, Company; a, C Hamil- 
ton; b, not let. 

Rectory bldg, cost, $12,000; 0, Mathews 
Church; a, E Franzheim; b, not let. 


WORCESTER, MASS.—Cor of Chatham 
and High sts, br and s bldg; cost, $60,000; 
o, Young Women’s Christian Ass’n; a, S C 
Earle; b, not let. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places : 
Geneva, N. Y., Youngstown, O.; Charleston, 
S. C.; Newark, O.; Poughkeepsie, N. Y.; 
Allentown, Pa.; Pine Bluff, Ark.; Bingham- 
ton, N. Y.; Detroit, Mich.; Topeka, Kan.; 
Montclair, N. J.; Pottstown, Pa.; Dennison, 
O.; Pottsville, Pa.; Wilkesbarre, Pa.; Alle- 
gheny, Pa.; Dayton, O. 
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SPECIAL OFFERS. 


DOUBTLESS many of our subscribers have a 
friend who thinks of subscribing to Tur ENGI- 
NEERING AND BUILDING RECORD for the coming 
year, and as every paper, however successful it 
may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember : 

First.—Any present subscriber can have 
his subscription extended one ye ar by send- 
ing us $7.25, accompanied by the name and 

- address of a new subscriber who is not now 


buying THE ENGINEERING AND BUILDING 
REcorp of a newsdealer. 

Second.—Any present subscriber can, un- 
der the conditions mentioned in first offer, 
have his own yearly subscription for $2 by 
sending us, with his renewal, two new 
names and $10, or for $1, by sending three 
new names and $13 
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THE CHEAPEST FORM OF LIGHT. 


In the ordinary means of artificial lighting there 
is evolved a great amount of energy in the form 
of heat, which is not applied to any useful pur- 
pose, and which, therefore, 1s said to be wasted. 
In common candle, lamp, and gas flames this 
waste ordinarily exceeds gg per cent. of the total 
energy developed, and although less in the elec- 
tric light, it is still very much the larger part. 
The problem, from an economic point of view, 
is how to produce light with the least amount of 
heat. 

In nature this seems to be effected in certain 
living organisms, such as the glow-worm or the 
fire-fly, the light of which is not accompanied by 
a sensible development of heat; but until re- 
cently the quantity and quality of the heat which 
accompanies such light had not been measured 
or demonstrated. This has now been done by 
Prof. S. P. Langley, the Secretary of the Smith- 
sonian Institution in Washington, and the paper 
in which he describes the results obtained is a 
very interesting and suggestive one. The meas- 
urements of the heat evolved were made by 
means of the bolometer, an exceedingly sensitive 
instrument devised several years ago by Pro- 
fessor Langley for the purpose of measuring the 
heat radiated to us by the stars. To give an 
idea of the sensitiveness of this instrument, and 
of the exceedingly small amount of heat radiated 
with the light of a tropical fire-fly, it is stated 
that “if that rate of radiation from a lamp-black 
surface one square centimeter in area, which 
represents the amount of heat necessary to raise 
one kilogramme of water 1° Cent. in one minute, 
be taken as a unity—zs. ¢., one calorie, then the 
luminous radiation of the fire-fly’s heat per square 
centimeter of exposed luminous surface is about 
0.0004 Calorie in ten seconds. Of course only a 
small portion of this heat could reach the bolo- 
meter, and that which did fall on it in ten seconds 
would have raised the temperature of an ordi- 
nary mercurial thermometer, having a bulb one 
centimeter in diameter, less than one four-hun- 
dred-thousandth part of 1° Cent.” 

Yet even this small amount of heat received 
on the instrument consisted of two different 
kinds which must be separated — namely, the 
ordinary animal heat and that specially con- 
nected with the luminosity. This separation 
was accomplished. The result was to show 
that the insect light was accompanied by ap- 
proximately one four-hundredth part of the heat 
ordinarily associated with the radiation of ordi- 
nary illuminating flames, or in other words, that 
nature produces the light of the fire-fly with only 
about one four-hundredth part of the cost of the 
energy which is expended in a candle flame giv- 
ing the same light. Professor Langley concludes 
that there is no reason why we may not hope to 
yet discover a method of obtaining an enor- 
mously greater result than we now do from our 
present ordinary means of producing light. 


NEW YORK’S NEW PAVEMENTS. 


‘THE repaving of one of New York’s principal 
streets—Broadway—was commenced this week 
and will, it is thought, be completed from the 
Battery to Chambers Street by the early part of 
November. Previous to the laying of the new 
pavement whatever changes and repairs may be 
necessary in the various pipe systems under the 
street surface are supposed to be made, and the 


underground work for the Broadway cable road 
is to be put in such shape that there need not be 
any subsequent disturbance of the street. This, 
at least, seems to be the good resolution which 
is popularly supposed to have been made, and 
Public Works Commissioner Gilroy is credited 
with having expressed himself to the effect that 
after the new pavement is down he will turn a 
deaf ear to all applications for permits to tear 
it up again, no matter how specious the pre- 
text. 

Every one will acknowledge that this is just 
as it should be, but the New York citizen has 
learned by sad experience that all such assur- 
ances must be accepted with a goodly share of 
allowance for what are very conveniently termed 
‘‘unforeseen contingencies.” It would be a fair 
spectacle indeed to have at least one of New 
York’s down-town thoroughfares in an undis- 
turbed condition for a period measureable by 
weeks or months, and Commissioner Gilroy will, 
no doubt, receive praise without stint if he will 
be able to restrain, as he proposes, the earth-bur- 
rowing corporations and others who have made 
themselves so uncomfortably prominent in the 
past. 

Now that the work of repaving is just begin- 
ning, the application of a little foresight cannot 
be tuo strongly commended, and with reasonable 
care, and firm action of the authorities, New 
York ought soon to have a Broadway pavement 
which would be in creditable condition even 
after a few years’ use. . 


UNWORTHY ATTACKS ON CITY 
ENGINEERS. 


Ciry ENGINEER RUNDLETT, of St. Paul, 
Minn., has recently been the victim of charges, 
given publicity in a local paper, such as all en- 
gineers holding similar positions are from time 
to time liable to. 

There has of late been considerable sewer 
building in St. Paul. The City Engineer’s 
specifications, as it was necessary they should 
do, required hard burned brick, and brick that 
would stand a certain test. To meet the re- 
quirements of these specifications it was neces- 
sary that brick should be purchased from brick 
yards elsewhere than in St. Paul, whereupon a 
manufacturer, in an interview published in a 
local paper, accused the City Engineer of being 
responsible for the practical destruction of the 
local brick industry, and the fact that certain 
contractors are now working for the city who 
once held positions under the City Engineer is 
cited as a case where favoritism is likely to 
Occur.- 

After giving publicity to these charges, which 
are about on a par with those constantly made 
by disappointed contractors and manufacturers 
of something that they fail to succeed in selling 
to a public officer, the journal publishing them 
allows the City Engineer to say that his duty 
was to build a good sewer, and to use the re- 
quired materials necessary to do it without re- 
gard to the locality from which they came. 
Moreover, he plainly pointed out that the brick 
used by builders in the city also came from 
other localities, so that, even to the average 
reader, there would seem to be the amplest jus- 
tification for his statement that the St. Paul 
bricks were too soft for the city’s purposes. 

It is a melancholy fact that an engineer striv- 
ing to serve his community ts at any time liable 


—— 


258 


THE ENGINEERING AND BUILDING RECORD. 


SEPTEMBER 27 


to have the columns of a local paper open for just 
such attacks on his character and reputation, and 
that too many people are only too quick to jump 
at the conclusion that he can have no motive in 
making a decision regarding the choice of mate- 
rials other than a mercenary or a corrupt one. 


CABLE VS. ELECTRIC TRACTION. 

IN a pamphlet on ‘‘ The Return of Power in Electric 
and Cable Traction,” prepared some months ago by A. 
Bryson, Jr., of New York, cable and the more commonly 
known overhead electric traction systems for street car 
work are compared, with the view to establishing, as nearly 
as possible. their relative positions in point of cost and 
efficiency. The pamphlet has been specially commended 
to our attention because of the reference to electric stor- 
age battery systems for street car propulsion made in our 
issue of August 9, 1890, and the tabulated statement there 
published, giving the costs of electric, cable and horse 
traction, as calculated for the Fourth Avenue street car 
line at New York, on which tke storage battery system 
has been used for some time. ‘The figures published were 
presumably determined for a known set of conditions, but 
were not given as correct and final measures of the values 
of the different systems considered. Asa matter of fact it 
was intimated that they might be found to differ from 
those subsequently found in actual every-day work. 

General comparisons can in no case be expected to give 
definite values, and in Mr. Bryson’s pamphlet, therefore, 
the data submitted can be accepted only as general indi- 
cations of possible wastes in the two methods of power 
transmission which he compares. What he has to say, 
however, is not the less interesting. We extract the fol- 
lowing from the pamphlet : 


Beranger, an engineer in the employ of the German 
Government, has estimated the return ot energy in differ- 
ent systems of transmission as follows: 


Dist. in Feet. By Electricity. By Cable. 


1,640 68 per cent. 93 per cent. 
3,280 66 Lt) ot go a Cy 
16,400 60 a6 iy 60 . 4“ 


In street railway traffic the power is not all transmitted 
to a given point, as in the above table, but is distributed 
all along the line; hence the comparatiye economical dis- 
tance for cable as given above will be very much exceeded 
when street railway service is to be provided for. And it 
must be remembeied that transmission of power only 
is considered exclusive of the loss in converting the elec- 
trical into mechanical energy by the motor. 

Mr. Deprez, although a most ardent advocate of the high- 
voltage system of transmission, has realized only about 33 
per cent. of the original energy at a small distance. 

The loss in the dynamo is the next to be considered, 
and the following extract from Mr. J. T. Sprague’s work 
on electricity will serve: 

‘* The efficiency of a dynamo machine is often reckoned 
from its capacity as a converter of mechanical energy into 
electrical ; that is, by the formula C* & R. But the 
electric energy expended within the machine is as much 
waste as the mechanical friction. The true efficiency is 
represented by the ratio of the energy in the external cir- 
cuit to the mechanical energy expendedindriving. . . . 
If we call the horse-power employed in driving 100, then we 
shall generally have about 10 to 13 per cent. absorbed in 
friction and local currents, which would reduce the 
efficiency of the particular Burgen,* as stated above, to 63 
per cent., while the various tests made at public trials show 
that this true efficiency, as developed in different machines, 
actually ranges down to 30 per cent. only. The efficiency 
is greatest in large machines and when the machine is 
used under the conditions tor which it was designed.” 

Next as to the efficiency of motors. High velocity of 
rotation is a prime condition of efficiency, and to that end 
the moving parts should be as light as possible.* There- 
fore, when running at their proper full speed they are 
doing their best and most economical work; but when 
Starting, or running slowly as is so often the case when 
passing along crowded city streets, the conditions are most 
unfavorable and the expense increased. 

Professors Ayrton and Perry (England) give the efficiency 
of various motors with which they experimented as follows : 


a 
fa y : > 
& a a & : Y 
Motor. 2 /2ie,ea] *® 2 
) a 5 |M%¢s xq 2 
s rT) O a é 
> fe 4 bx 
Griscom...... 2. sccce cee. 2.5| 1.1 3-9 513| .00225] .0542 
Gramm: Aromature, 8 
Siemav Field... ... 3°. 973) 5-4 932) -0275 | .296 
Aytton & Perry . ......| 37 .2 25.9 | 1,880] .ars -38 
De Mertens... ...ec0 .2-| 72 .850, 10.6 "b60 154 ie 
Siemens. ........-..... 519 ner per gco] 4.90 -746 


* I'bis 1s the machioe wh ch be previously experimented with and 
gives diagrams aod calculat.ons for, and which indicated a useful 
work of 73.5 per cent. 


These figures do not relate to the cost of putting the 
energy into the motors. And yet someelectricians claim go 
per cent. efficiency for their motors, while others, more 
modest, state 80 to be the figure. However, we will ac- 
cept these figures and see what the result is, starting with 
the engine cylinders and ending at the gearing side of the 
motor. ‘The friction loss of the engine we will assume to 
De IO per cent., the horse-power in the cylinders as one. 
Then there will be delivered to the dynamo go per cent. 
For the dynamo we will allow 80 per cent., and it 
will then deliver to the conductor 80 per cent. of go per 
cent. == 72 per cent. Counting loss in transmission as 
only 25 per cent., which, as has been previously shown, is 
much less than disinterested experimenters place it, we 
shall have delivered to the motor 72 — 25 = 54 per cent.; 
and allowing 80 per cent. again for the motor, the result- 
ing net return, to apply to driving the gearing on the car, 
will be 54 X .380 = 43.2 per cent of the original power in 
the engine cylinders. ‘his will diminish as the work to be 
done increases and the motor approaches its maximum 
capacity, as for instance on grades, and it is exceedingly 
doubtful if any such returns have been practically realized. 

The cost of power stations will be about the same for 
cable as for electricity; leaving the interest on street con- 
struction and price of fuel to determine the result, due 
consideration being given to dangers, possibility of break- 
downs, grades, and climatic effects. 

‘The cost of an electric street construction increases 
with the business for which it is proportioned, due to the 
varying size and weight of conductors. etc.; whereas the 
cable is the same whether light or heavy traffic is contem- 
plated, varying only with the character of the street 
through which it passes. 


The storage battery is not considered at all in this, 
though a correspondent, in a letter accompanying the 
pamphlet, takes exception to the figures published in our 
issue of August 9, pointing out that nobody knows what 
the depreciation and repairs in the storage battery system 
amount to; that no storage system has ever yet given 
better returas than direct transmission; that the cost of 
the special features of the storage battery car would, at a 
low estimate, be §24 40, as compared with $300 for the 
cost of equipping a cable car with grips and other fixtures; 
and that, as the sizes of the horse, electric and cable cars 
are not the same, the costs of the cars do not admit of 
reasonable comparison. As regards the last, it may be 
well to state that the storage battery cars on the Fourth 
Avenue line differ but little in size, if at all, from the 
ordinary horse-car used on that line, and thata large 
number of cable cars in some places, Philadelphia, for 
example, are of ordinary horse car proportions. From all 
this, therefore, there would seem to have been available a 
very good basis for reasonable comparison. FHlowever, it 
is net at all necessary for us to enter into these details. 
The point to which we wished to give prominence was 
that, taken altogether, the storage battery system for 
street car work could, as apparently shown by experience 
at New York, be operated safely, successfully, and profit- 
ably. That much being established, there was little else 
to say as to which of the several systems claiming public 
approval for city street service was most commendable. 
There could be but one choice. 


THE A. L. HOLLEY MEMORIAL. 


THE Committee of Arrangements connected with the 
erection of the memorial bust of Alexander L. Holley, in 
Washington Square, New York, are making elaborate 
arrangements for the unveiling ceremonies, which are to 
take place on October 4. The various societies interested 
in the affair will assemble at Chickering Hall at 2 Pp. M., 
when James E. Dredge, of London, editor of Engineering, 
will deliver an address. ‘The American Institute of Min- 
ing Engineers and the American Society of Mechanical 
Engineers, the principal societies promoting the memorial, 
are to take part in the exercises, with their guests, the 
British Iron and Steel Institute, and the Verein Deutscher 
Eisenhuettenleute, of Germany. 

After the exercises at the hall the procession will be 
formed and will march to Washington Square, where the 
statue will be presented by James C. Bayles to President 
Gallup, who will accept it on the part of the Park Depart- 
ment. 


THE Expert Committee on the Brooklyn Bridge termi- 
nal facilities, composed of Samuel Spencer, President; 
Charles H. Buckholz, secretary, and Prof. George W. 
Plympton, have held preliminary meetings and organized. 
The plans submitted have been informally examined, and 
no others will be received, the date for their reception 
having expired on September 20. If any of those who 
have submitted plans desire to explain them, public bear- 
ings will be afforded. A report will be made at the No- 
vember meeting of the trustees. 


NOTES. 


TORONTO, CAN., is reported to be suffering from a 
general breakdown of its water-works system. 


THE officers and directors of the National Association 
of Builders met at the rooms of the Building Trades’ 
Club, 20 East Twenty-first Street, New York, on the 
22d inst., to make arrangements for the fifth annual con- 
vention of the organization, which will be held at New 
York on the second Tuesday in February. 


CHIEF ENGINEER Fi ELEY of the new Aqueduct Com- 
mission, New York, has resolved to turn the water off 
from the big tunnel once more on October 1, so that a 
proper inspection may be made of the repsirs on section 
g. and if satisfactory, a consequent removal of the repair 
platform will be made. A leak has been discovered at 
shaft 24, but it is evidently of such modest dimensions 
that it can be fixed and the aqueduct placed in running 
order by October 15. There are now over 33 feet of 
water in the Central Park reservoirs, and water at the 
rate of 600,000,000 gallons daily is flowing to waste at the 
Croton dam. 


AN English correspondent writes to the effect that 
electric lighting has just been adopted in a little village in 
the neighborhood of Nimes, which possesses only 465 in- 
habitants. Motive power isafforded by a water-fall. The 
dynamo is capable of a total supply of 1,600 candle 
power. The streets are lighted by 25 lamps of 16 candle 
power each. 


AFTER hearing an argument on the subject by Erastus 
Wiman, the House Committee on Commerce, according 
to a Washington despatch, this week, ordered a favorable 
report to be made on Representative Covert’s bill to 
authorize the construction of a tunnel under the waters of 
the bay of New York, between Middletown and New 
Utrecht, by the New Jersey and Staten Island Junction 
Railroad Company. The railroad tracks through the tun- 
nel are to be open to all railroad companies desiring to use 
them, for a reasonable compensation. 


OBITUARY. 


ROBERT DUNBAR died io Buffalo on the 17th inst., aged 
77 years. He was proprietor of the Eagle Iron Works, 
and was the father of the present system of grain ele- 
vators. His invention and improvement in elevators are 
known all over the world. He built most of those in 
Buffalo, also designing elevators at Liverpool and Hull, 
England, and Odessa, Russia, besides New York and 
other points in this country and Canada. 


ARTHUR J. STACE, Professor of Civil Engineering at 
Notre Dame University, Indiana, died September 25. 
Professor Stace was born in Sussex, England, in 1838. 
He had been connected with the University of Notre 
Dame since 1860, and was one of the Commissioners to 
the Paris Exposition of 1889. 


THE funeral of James Gallatin took place on the roth 
inst. at his summer home in East Hampton, L. I., where 
he died suddenly of heart disease last week. 


PERSONAL. 
WILLIAM B. BuRSON was recently appointed City 
Engineer of Streator, IIl. 
M. R. SHERRED, civil engineer, of Troy, N. Y., has 
been appointed Assistant City Engineer of Peoria, 111. 


WILLIAM P. ROUNDS was recently appointed City En- 
gineer and Superintendent of the Water-Works of La 
Salle, 1ll., and Oliver Smith, formerly of Flint, Mich., 
one of his assistants. 


Mr. E. SHERMAN GOULD, leaves New York to-day, 
for Havana, Cuba, with a force of American workmen, 
to complete the Vento Water-Works, for the contractors, 
Messrs. Runkle, Smith & Co., 15 Wall Street. 


ANGELO MYésRs sent his resignation as a trustee of the 
Brooklyn Bridge, New York, to the Mayor’s office on the 
2oth inst. Mr. Myers is a brother of Comptroller Myers, 
and it is said that he finds the duties of bridge trustee 
decidedly irksome. One cause assigned for Mr. Myer’s 
resignation is that he is not in accord with the majority of 
the trustees as to the management of the bridge. 


OUR ARCHITECTURAL ILLUSTRATIONS, 


HOTEL IMPERIAL, NEW YORK, 
MCKIM, MEAD & WHITE, ARCHITECTS, NEW YORK. 


CANDELABRA AND FIRE-DOG FROM THE SOUTH KENSING- 
TON, MUSEUM, LONDON, ENGLAND. 
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MEETINGS OF ENGINEERING SOCIETIES. 


THR fifty-seventh meeting of the AMERICAN INSTITUTE OF MINING 
ENaineers will begin in New York City on Monday, September 29, 
1890, at2 P.M. All sessions will be held in Chickering Hall, 130 


Fifth Avenue, 


The Amarican Socigty or Civit Encinegrs holds its regular 
meetings on the first and third Wednesday in each month, at the 


House of the Society, 127 East Twenty-third Street, New York. 


The Boston Sociaty or Civit ENGINEERS holds its regular meet- 
ings at the American House, Boston, at 7.30 Pp. m.,on the third 


Wednesday in each month. 


The Wusrgan Society or ENGinegrs holds its regular meetings 
at its hall, No. 67 Washington Street, Chicago. at 7.30 P. M., on the 


first Wednesday in each month. 


The Encingers’ Cuus or St. Louis holds regular meetings in the 
club’s room, Leclede Building, corner Fourth and Olive Streets, St. 


Louis, on the first and third Wednesdays in each month. 
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The Civit Encinggrs’ Socigty or St. Pau, meets at St. Paul, 
Minn., on the first Monday 10 each month. 

The Monrana Sociraty oF Civist. ENGINERRS meets at Helena, 
Mont., at 7.30 P. M., on the third Saturday in each month. 

The Civir Encingrens’ AssociaTION OF Kawsas holds regular 
meetings on the first Wednesday in each month at Wichita, Kan. 

The New EnGLanp Water Works Association holds quarterly 
meetings in Boston at Young’s Hotel. 


The convention of the American Institute of Architects will be 
held in Washington, D. C., beginning on October 22, and continuing 
until che business has been complet-d. Papers on art, construction 
and kindred topics are solicited from the members, The titles of 


such papers should be forwarded to the committee of Arrangements 
by October 8, so they can be arranged for in the Order of Pro- 
ceedings 
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dredges, the ‘‘ City of Paris,” in tow, and another cargo 
of tools, machinery and supplies. 

Satisfactory progress in railroad construction and other 
engineering work is also reported. The Medical Officer 
reports an excellent condition of health and entire freedom 
from epidemic and febrile diseases. 


SKY SIGNS IN ENGLAND. 


A LONDON correspondent writes that the question of 
sky signs is creating a great deal of discussion on the part 
of the public. The objections are so loud that a hrm of 
provision merchants, Messrs. Hudson. who have recently 
erected a handsome building on Ludgate Hill, surmount- 
ing it by one of these sky signs at a cost of some £200, 
yielding to the pressure of public opinion, as enunciated 
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The Encineges’ Cius or PHicapgeienia holds regular meetings 
at the House of the Club, 1122 Girard Street, Philadelph a. 

The Encineges’ Socigty oF WESTERN PENNSYLVANIA holds regu- 
lar meetings on the third Tuesday in cach month, at 7.30 P. M., at its 
rooms in the Pean Building, Pittsburg, Pa. 

‘he Encingers’ Cis or CincinnaT! holds its regular meetings 
at 8 Pp. M. on the third Thursday of each month at the Club rooms, 
No. 24 West Fourth Street, Cincinnati. 

The Civiz Encineers’ CLus or Cceveranp holds regular meet- 
ings on the second Tuesday of each monrtn, at 8 P.M., in the Case 
Librery Building, Cleveland. Semi-monthly meetings are held on 
the fourth Tuesday of the month. 

The Encinsers’ Cus op Kansas City meets in Room 200, Baird 
Building, Kansas City, Mo., on the second Monday io each month. 

The ENGINFERING ASSOCIATION OF THE SouTHWEST holds regular 
meetings on the second Thursday evening of each month at 8 
o’clock, at the Association headquarters, Nes. 63 and 64 Baxter 
Court, Nashville, Tena. 


THE NICARAGUA CANAL. 


Telegraphic despatches received from San Juan del 
Norte (Greytown) announce the arrival there of the towing 
steamer ‘'G. W. Jones”’ with the powerful steam dredge 
** Jules Dingler,” which is one of the three largest dredges 
used on the Panama Canal, and has a record of excavat- 
ing 237,000 cubic meters per month. The steamer also 
brought a large cargo of tools, machinery and supplies, 
which, with the dredge, is the first delivery on account of 
the important purchase made by the Nicaragua Canal 
Construction Company of the Slavin dredging plant. A 
large number of lighters and other property of great value 
are on their way from Colon, and the steamer ‘‘ River 
Mersey” left that port yesterday with another of the large 


in Zhe Times, are taking down their sign after it has 
only been erected some fortnight to three weeks. The 
objection in the present instance arises from the fact that 
the sign is forced upon the vision of any individual stand- 
ing at the foot of Fleet Street or Ludgate Hill who is 
looking up towards St. Paul’s Cathedral. These signs, 
which are of patent construction, consist of a series of 
horizontal and perpendicular tubing of light construction 
properly stayed to the roof of the house. This frame 
work carries on the under side of its top cross member 
the series of large letters advertising the firm and its 
business. It is proposed to bring the matter under the 
notice of Parliament, with a view to obtaining legislation 
restricting the use of these large signs. The objectors 
take the ground that the height of buildings is restricted 
by legislation, and that legislation is called for and 
justifiable, inasmuch as the public has a right to uninter- 
rupted study of the firmament. 
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A PLATE GIRDER AQUEDUCT. 


THE aqueduct illustrated herewith was built by the 
Pennsylvania Railroad Company to replace an old struc- 
ture carrying the Delaware and Raritan Canal over two of 
its tracks at Trenton, N. J. In the new structure the 
length was increased to permit the laying of four tracks. 

The original tunnel Fig. 1, was rather small for a train 
and engine. It was also a low spot in the grade and 
could not be properly drained. This tunnel was re- 
modeled in 1876, when the arches were torn down to a 
point some 6 or 7 feet below the crown and the pier and 
abutments dressed off to give a width of 12 feet for each 
track, and a roof of beams and plate iron was substituted 
for the arches, Fig. 2. 

In the two first structures the canal held its full width 
of 80 feet at water level, and the embankments were car- 


Ve "PL. 
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The work of tearing out the old aqueduct was begun 
during the second week of December, 1889, and the new 
aqueduct was opened fer trafic March 28, 1890. In this 
time the old abutments, containing over 3,000 cubic yards 
of masonry, were torn down, the excavation for the new 
abutments made, and about 2,500 cubic yards of new 
masonry built and the iron work put in place and riveted 
up. In addition to this a large amount of filling and 
puddling, etc., had to be done for the canal before the 
water could be turned into the level. 

Figure 4 is a general plan of the aqueduct, the left side 
of it being shown in section at W W, Fig. 5, and a por- 
tion of the floor plates E being removed on the right side 
to show the floor joist, K K, etc. 

Figure 5 is a vertical section of Y Y, Fig. 4. 

Figure 6 is a section and elevation at V V, Fig. 5. 


ried across the tracks, supported by the stone arches in 
the first case, and by the iron beams in the second. 

To build the third and fourth tracks at this point, it 
became necessary either to make two more openings like 
those already described or to make a radical change of 
plan and dispense entirely with the intermediate piers. It 
was decided to adopt the latter course, and the present 
aqueduct, Fig. 3, is the result. The work was closely 
limited at almost all points, so that the solution of the 
problem was a little troublesome, but the aqueduct has 
been in service several months and is giving entire satis- 
faction. The leakage is very slight, the iron work being 
almost perfectly tight. There are two or three damp 
places on the masonry, but not enough water comes 
through to give any trouble. 


(¢ JHE ENGIN. - RIN0 
"AND. 


Figure 7 is an enlarged section and elevation at T T, 
Fig. 4. 

Figure 8 is a horizontal section and plan at S S, Fig. 7. 

Figure 9 is a section through the abutment and shows 
the connection between the aqueduct and the earth banks 
of the canal. _ 

A, Fig. 9, is a brick wall, and Fig. ro is an enlarged 
view of the detail at Z, Fig. 9. 

Figure 11 is an outside elevation of the girder B. 

Figure 12 is an elevation of the girder A. 

Figure 13 shows a partial plan and elevation of floor 
beam C. 

Figures 14 and 15 are sections at R R and QQ, re- 
spectively, Fig. 13. The inside girders B B have lining 
plates F, Figs. 7 and 8, between which and their webs is 
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a space G, filled with asphalt. The bottom plates E, 
and side plates F, are also thoroughly coated with asphalt 
on their wetted sides. The floor beams CC, etc., are 
suspended at each end by the hangers I I from the gird- 
ers H H, etc., that distribute the load equally between 
the main girders A and B. 

The total weight of iron in the aqueduct is 434,000 
pounds. The four main girders weigh 153,000 pounds, 
and the cross girders weigh 25,200 pounds each. 

The iron work was designed by William A. Pratt, As- 
sistant Engineer Pennsylvania Railroad Company, and 
built by Cofrode and Saylor at their Pottstown shops. 


THE Pike’s Peak rack railroad will probably be com- 
pleted to the summit late this autumn. 
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FERROID, A NEW ARTIFICIAL STONE. 

FERROID, a new artificial stone, is made the subject of an 
interesting paper read a short time ago before the Civil Engi- 
neers’ Club of Cleveland, by Herman Povule, and reprinted 
in the Journa/ of the Association of Engineering Societies. 

Ferroid, as its name suggests, is like iron—in color, ex- 
pansion and many other properties, and contains propor- 
tions of that metal varying from 25 to 33 percent. It is 
a compound, partly chemical and partly mechanical, of 
the elements iron, sulphur and silicon, with more or less 
foreign matters ; and from the union of these elements a 
material is obtained having some properties of each of its 
constituents, besides others possessed by neither. 

It is mainly a super-saturated solution of iron in the 
sulphur, with the silica acting as a binder and hardener, 
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UTILIZING THE WATER POWER OF THE 
RHONE. 

COLONEL TURRETTINI, who has for many years been 
in the service of the municipality of Geneva, after having 
directed the works of the St. Gotthard Tunnel, has pub- 
ished a very interesting account of what has been done 
under his superintendence for the purpose of utilizing the 
waters of the Rhdne, as they flow out of the Lake of 
Geneva, for motive power. According to the London 
Times, he begins by pointing out that it was not until 
1708 that Geneva, which in the Roman period had an 
aqueduct that brought down water from the Savoy Mount- 
ains, was provided with a hydraulic motor for pumping 
up the water from the Rhone. A fresh machine was pro- 
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of the canton of Vaud, and the inhabitants of that canton 
have for more than a century asserted that the people of 
Geneva prevent the water of the lake ruoning freely off 
because they obstruct the Rhéne, while the argument of 
Geneva has been that the people of Vaud have only their 
own encroachments on the lake to thank for any damage 
they may have sustained. But, aftera lengthy negotiation, 
the governing bodies of the two cantons came to an under- 
standing, the cost of the works necessary to remedy the 
state of things complained of being put at about 460,000, 
a third of which was assumed by the Confederation, while 
the rest was paid by the cantons concerned. The works 
now completed have had the effect of regulating the depth 
of the lake and minimising the possibility of its overflow- 
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vided about half a century ago, while in 1880, these two 
being found insufficient, 2 steam pumping engine was 
found necessary. Preliminary investigations had already 
been made with the view of utilising the waters of the 
Rhéne for motive power, and a company was formed for 
the purpose, but it was thought best that the work should 
be undertaken by the municipality itself, and in the 
autumn of 1882 the grand council granted it a concession. 
But before utilising the motive power of the Rhéne it was 
necessary to regulate the level of the lake, and the authori- 
ties of Geneva determined to take this opportunity of 
settling a long-standing dispute as to the level of their 
lake. In the summer the waters rise high enough to in- 
commode very much the occupiers ot land upon tue shore 


ing its bank. The city of Geneva holds, therefore, the 
key of the lake, and the agreement come to between the 
cantons bes already borne such good fruit that the Vaudais 
have not since had any reason to complain. 

It was not untjl September, 1883, that Colonel Turret- 
tini laid his plans for the works to be executed in the 
Rhéne itself before the municipality. The Rhéne, as it 
passes through Geneva, is divided into two by an island 
covered with buildings, and Colonel Turrettini proposed 
that the right arm of the river should be reserved for run- 
ning off the water, while the left arm, transformed into an 
indpstrial canal, was to conduct the water into a building 
to be constructed in the bed of the river, and in which 
would be placed, as they were required, twenty turbines 


with 4,400 net horse-power, The whole of this work is 
now done, except that only half the turbines are in use. 
The method of distributing the motive power gave rise to 
a good deal of discussion, but as Geneva does not possess 
any large manufactories, for which transmission by cable 
is suitable, the system of transmission by water under 
pressure was adopted, and the municipality decided to 
make two canalizations, one with low and the other with 
high pressure, the latter with an ascending force of 460 
feet. The execution of the work was confided to a 

contractor, who agreed, in the event of the cost 

being below his estimate, to divide the profit with the 

municipality, while if the estimate was exceeded he was 

to lose his time, the municipality only defraying the actual 

expense incurred for labor, etc. The result was a saving 

of between $75,000 and $80,000. The enterprise was a 

very considerable one, for it was necessary to completely 

empty the two channels of the Rhéne in succession. This 

was done in order to deepen the bed of the river, and give 

it a gentle slope from the mouth of the lake tothe turbines. 

Opportunity was taken to construct upon the banks of the 

stream large sewers which run along the twu banks of the 

lake and of the Rhéne for a distance of more than three 

miles. These sewers, which cost about $480,000, empty 

into the Rhéne some distance below the town, and thus 

prevent the water which is used by the inhabitants from 

being contaminated. 

Several other works were also undertaken at the same 
time, including the dredging of the port. the reconstruct- 
ing of a bridge over the Rh6ne, and the formation of a 
weir in the right channel of the river ; while, in order to 
regulate the high pressure, it was necessary to form upon 
a hill about 24% miles frem the town a reservoir capable 
of holding 2,000,000 gallons of water. The practical result 
of the works has gone far beyond what the promoters antici- 
pated, for at the end of last year there were 216 industrial 
motors, rated at 1.565 horse-power. All kinds of trade 
and industry make use of the water-power. The demands 
fot power vary considerably, the minimum being a third 
of a horse-power, and the maximum up to the present 625 
horse-power for an electric light company. The total 
cost of the work has been about $1,420,000, of which 
about $1,000,000 has been for the account of the munici- 
pality, while the gross return upon the sale of water in 
1887 reached $115.000, or 150 per cent. more than it was" 
nine years before. After deducting all the cost of main- 
tenance, staff, interest, and paying off the capital invested, 
this leaves a clear profit of $27,500. The demands for 
more motive power are steadily increasing, and it is 
anticipated that in a few years’ time all the turbines will 
be in use and that the municipality will have to fall back 
upon the reserves, which consist of an island some way 
down the Rhone, where a fresh motive force of 7,000 horse- 
power could easily be obtained and be transmitted to 
Geneva by electricity, the loss by waste en route being 
calculated at about 2,000 horse-power. But this would 
leave a margin of 5,000 for actual use, so that there is no 
fear of the supply running short, while the return upon 
the capital invested makes the enterprise a very profitable 
one for the municipality. 


SEWER SPECIFICATIONS. 


From the recent specifications of the city of Oakland 
Cal., for contracts to build about 3,600 feet of 2% to 4 foot 
brick and concrete sewer, and about 4,300 feet of salt 
glazed vitrified pipe sewers and conduits, we make the 
subjoined extracts. For a copy of the specifications we are 
indebted to City Engineer 1. W. Morgan. 


All lumter that may be used in securing a foundation 
shall be black heart redwood. 

Where the ground at bottom of sewer is firm and solid, 
clay, gravel, or hard pan, it will suffice to build the sewer 
upon. Where the ground is soft and yielding, or is of 
marsh mud, the soft material must be excavated to hard 
bottom and the cavity filled up to bottom of sewer with 
concrete, one part best Portland cement, three parts sand, 
six parts clean, hard, broken rock. In case this soft ma- 
terial is over 10 [cet deep, then the sewer shall rest upon 
a pile and lumber foundation, piles not less than Ic inches 
in diameter at butt inside of tbe bark. 

All excavation to be made in open trenches, batter not 
to exceed one-half inch to the foot. 

All brick to be hard, well burned, well shaped, clear 
and ringing. Brick to be sprinkled, laid in cement mor- 
tar composed of one part fresh Portland cement, thor- 
oughly sixed dry with two parts of clean, sharp sand 
before adding water. No mortar mixed over one hour to 
be used. Inside and outside of brickwork to be plastered 
with one to one cement mortar, inside smooth finished. 


262 


The concrete portions of sewer to be composed as fol- 
lows: 1 part best fresh Portland cement, 2 parts clean, 
sharp sand, 434 parts hard, clean, sharp, crushed rock. 
Sand and cement mixed dry three times turned, rock 
sprinkled as mixed, or the concrete may be mixed by 
latest improved concrete mixers. Concrete placed in 
layers of 6 inches, and well tamped. 

In laying have bottom of pipe with full bearing on 

ade of ditch, bottom of ditch Sbeing cut out for each 

ange. Cement mortar placed in collar to bed spigot 
end for lower quarter of pipe, so that the bottom inside 
of pipe is flush, the joint around collar to be thoroughly 
filled with cement mortar, joint at end of collar covered 
at least one inch with mortar. 

After a pipe is cemented it must have fine dirt filled 
and tamped thoroughly to half-way up the pipe before the 
next joint is put in. 

All pipe sewer and conduits to have inside of joints 
cleared of projecting cement and rubbish by draggin 
along by a rope through the pipes, as they are laid, a sack 
stuffed with straw, fitting the pipe. 

In filling trenches over sewer the earth is to be tamped 
in layers of six inches from the middle of the pipe to one 
foot above the pipe. The balance of trench may be filled 


in layers of one foot each to be well tamped., or by settling 
with water; provided, however, that the cement has had 
24 hours to set before any settling is done by water. 


THE ERYGMATOSCOPE. 


THE Paris Gente Cinil describes an instrument called 
the erygmatoscope, designed by M. G. Trouvé, for the 
examination of geological strata pierced by deep boring. 
The apparatus consists simply of a powerful electric in- 
candescent lamp, inclosed in a cylindrical case, one of 
whose curved sides serves as a reflector, and the other, 
made of thick glass, permits the illumination of the bore 
hole. An elliptical mirror, set at an inclination of 45 
degrees in the bottom of the case throws its images verti- 
cally upwards through the open top of the case to the 
observer who examines them with a powerful telescope. 
It is said that the apparatus works satisfactorily to a depth 
of 1,000 feet, and that the Portuguese Government has 
supplied it to its expedition that is exploring the shores of 
Mozambique. 
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A CONCRETE BRIDGE. 


AT the freight station of Matzleinsdorf the Vienpa Bu- 
reau of Works for Southern Austria has built an arch 
bridge of concrete to test the suitability of the Monier 
system (3. ¢., the use of supplementary iron lattice bars) 
for the reconstruction of its numerous viaducts. 

The arch rests on piers, is 32.8 feet span, 3.28 feet rise, 
6 inches thick at the springing line and 8 inches at the 
key. The concrete, of Portland cement and Danube 
sand, 1 to 3, was rammed in layers, each 1 4% inches thick. 

The lattice work was buried in the concrete, and con- 
sisted of round bars -inch and }§-inch in diameter, laid 
21 4 inches apart, respectively, parallel and transverse to 
the axis of the arch, the latter extending in one length 
from abutment to abutment. 

Fourteen days after the arch was finished the centering 
was removed. It was ballasted and a track of 31-inch 
gauge was laid on it. Forty days later, after the temper- 
ature had fallen to eight degrees, the bridge was tested 
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by groups of laborers and loaded cars, which carried 
6,600 and 13,200 pounds on their two axles. A tender 
with three axles, each loaded with 20,300 pounds, and 
another with three axles loaded with 28,700 and 22,700 
pounds, was also placed on the bridge, and the records 


made. Observations were made at nine points, three on 
each of three lines through the soffit parallel to the axis, 
one at the key and one half-way to the abutment each 
side. The maximum deflection was yy-inch. 

The Revue Universelle des Mines et de la Metallurgie, 
from which the above is taken, considers the results to 
justify the use of this construction. 


THE Paris Semaine des Comstructeurs announces the 
offer of three prizes of 15,000, 7,000 and 3,000 francs for 
the best designs of a palace for the Roumanian ‘‘ cham- 
ber of deputies.” The competition is open to the archi- 
tects of all nations who should send their designs before 
November 15, 1890, to the Roumanian Legation at Bu- 
charest. 
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PART I1I.—FOUNDATION PLAN AND FIRST FLOOR, AND 
FIRST AND SECOND GALLERIES OF THE THEATER AND 
THE RUOF OVER THE THEATER.* 

FiGure 12 is a plan of the foundation walls under the 
theater, and shows basement rooms intended for heating 
apparatus, machinery, storage, etc. A is an actor’s toilet- 
room, aod R R R are dressing-rooms 

Figure 14 shows a general plan of the theater, O is a 
property-room; Y, the green-room; E, the stage; a, the 
orehestra; Z Z, ticket-ofiices; ‘[ T, etc., boxes; B, ladies’ 
toilet-room; K K, lobbies; 4, open court; W, lobby; ¢, 
manager's office. 

Figure 15 is the second gallery of the theater; O is the 
property-room; P P, etc., are iron doors; Q Q are the fly 
galleries; R R are dressing-rooms; T T, boxes; S is the 
stair well: B is a ladies’ toilet-room; V, loggia; U, firc- 
escape. 

Figure 16 is a plan of the first gallery, E representing 
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the stage; RR, dressing rooms; W W are staircases and 
gallery; T T, boxes; U U, fire-cscapes; and X, smoking- 
room. Figure 13 is a flan of the roof over the theater. 
In this dis the carpenter’s shop; P P, etc., are iron doors; 
Q Q, fly galleries; O, property-room; /, ventilation open- 
ings; g, rail; 4 4, etc., iron gratings; K K, etc., copper 


frames. 
(To Be ConTiNUED.) 


Pror. SYLVANUS THOMPSON claims that William 
Sturgeon was the inventor of the electro-magnet. He 
was born at Whittington, in Lancanshire, England, in 
1783. 


* Part I.—General Description and Perspective, Front and Side 
Elevations, Longitudinal and Transverse General Sections, General 
Plan and Plan of Roof Garden was pubiished August 30. 

Part Il.—Basement Horse Stalls, Arena and Auditorium of Am- 
phitheater, Restaurant, Bal.-room, and Concert Hall, Gallery and 
Foyer was published September 20. 
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SEPTEMBER 27 


PRESERVATION OF TIMBER. 


AN interesting summary of recorded facts on timber 
preservation has been given by H. W. Reed, roadmaster 
of the Savannah, Florida and Western Railroad, as a re- 
port of the Roadmaster’s Committee on the subject. 

Mr. Reed states that there are four situations which 
require different properties in the preservatives used. 
These situations are : 

1. Submersion in water, and subject in sea water to 
attack of the teredo navalis and other sea worms. 

2. Exposure to alternate moisture and dryness. 

3. Exposure to the atmosphere only. 

4. Situated so as to be exposed to transverse strains. 

Of the many preservative agents employed those of 
value may be resolved into several classes, viz.: 

1. Those derived from the distillation at high tempera- 
ture of vegetabie tars, albuminous and oily substances. 

2. Those having a mineral acid as a base. 

3. Any modification or combination of the two fore- 
going classes- 

Under the first head we have creosote, as the only 
known preservative capable of resisting for an indefinite 
time the attacks of the teredo and destruction of atmos- 
pheric germs and of leaving the structure of the timber in 
its normal condition and strength. Thus creosoting is 
the only process known that successfully meets a// the re- 
quirements of a wood preservative, only one element, the 
expense, militating against it. 

There is some question relative to the comparative 
value of coal tar creosote. The committee have been 
unable to learn of any experiments with it of sufficient 
duration to demonstrate its comparative value. But they 
are of the opinion that by observing the same rules in the 
use of the products obtained by distillation at high tem- 
perature we will arrive at about the same results as in the 
use of dead oil. If such proves to be the case we can ex- 
pect to purchase creosote oil at much less that the present 
rate of one cent per pound. 

Under the second head are the processes of : Kyanizing, 
treatment with corrosive sublimate ; Burnettizing, the use 
of the chloride of zinc; Boucherie, the use of sulphate of 
copper. 

The patents on these materials as applied to preserving 
timber have long since expired, thus we are at liberty to 
use any of them without royalty, provided we do not in- 
fringe upon various patented methods of their application. 

With the salt at 50 cents per pound, the cost of Kyaniz- 
ing is estimated at from 25 cents to 32 cents per tie. 
This process has been recommended for timber entirely 
protected from moisture (other than atmospheric mois- 
ture), but owing to the fact that corrosive sublimate is 
partially volatile at ordinary temperatures, is readily 
liquefied and is a deadly poison, invariably injuring the 
workmen engaged in preparing it, and that it is said to 
render the timber brittle, it is generally considered ob- 
jectionable as a preservative for ordinary use. 

Next in point of age is Burnettizing. Chloride of zinc, 
when used in large quantities as a solution, over three per 
cent. strong injures the elasticity and strength of wood 
seriously. The usual strength is I.gI to 2 per cent. 
Another objection is that chloride of zinc is easily soluble 
in water, and therefore it is manifestly unfit for bridge 
timber; applied to cross-ties it serves a better purpose, as 
in that situation it has no transverse strain to resist, and 
is not readily washed out, but an objection occurs even 
here, as the ties are liable to crack and split under the rays 
of the sun. 

The cost of this system is from 15 to 25 cents per tie. 
A report of a committee to the American Society of Civil 
Engineers, June, 1885, recommends Burnettizing as the 
best method for preserving cross-ties. 

The Boucherie process, with sulphate of copper, has 
been tried extensively both in this country and in Europe. 
This process is a failure as against the teredo or other 
sea worms, and renders the wood very brittle, but as a 
protection to timber exposed to the atmosphere it seems to 
have been successful in a few cases and a particular fail- 
ure in others. 

_Under the third heading is mentioned a modification of 
the Burnettizing process, which was patented by Mr. 
Wellhouse. and has since been extensively employed at 
several places, notably on the A. T.& S. F. R. R. This 
process consists, first, of an application of chloride of 
zinc with a little glue added, followed by a solution of 
tannin, ‘‘ which it is claimed forms upon coming in con- 
tact with the glue small pellicles or films of insoluble arti- 


ficial leather, which plug up the mouths of the sap ducts 
sO as to prevent the zinc from washing out.” This pro- 
cess has been employed only since 1879, and its merits are 
yet to be demonstrated. 

While the committee find that creosoting is the most 
perfect, it 1s at the same time the most expensive method 
of timber preservation, and consequently it becomes de- 
sirable to form such a combination as will cheapen the 
process without decreasing the efficiency. This, it is be- 
lieved, may be done for cross-ties by employing chloride 
of zinc (Burnettizing), which readily seeks the center or 
heatt of timber, and does not readily return to the surface 
again, as the first material to be injected, and next to in- 
ject creosote as an outer covering or protection. By this 
means we obtain a valuable result at minimum cost. The 
creosote will overcome the tendency of the sulphate of 
zinc to wash out or volatilize, and will also neutralize the 
tendency of the timber to surface crack, as when the zinc 
alone is used, while the zinc will thoroughly protect the 
interior of the timber. Just how much the cost of creo- 
soting can be reduced by this process only actual experi- 
ment can determine. It has been shown that Burnettized 
timber rots first on the outside, and creosote timber be- 
gins to decay on the inside. Thus the combination should 
be more perfect than either one alone. 

Another process known as ‘‘ Vulcanizing ” has been re- 
cently introduced, and large claims are made for it. 

In all works on the subject it is insisted that open 
grained or sappy, or thoroughly seasoned timber alone 
should be used, for the reason that such timber absorbs 
the preservative solution after the sap is partially removed 
by seasoning. 

Many processes of applying preservative agents have 
been resorted to, from the ordinary paint brush through 
the various stages of steeping. vital suction and applica- 
tion by hydraulic pressure, to the more perfect means of 
exhaust and pressure within a closed iron cylinder. This 
latter method excludes sulphate of copper and corrosive 
sublimate, which have a deleterious effect on iron. Thus 
Kyanizing has to be carried on by the steeping process, 
the timber being piaced in vats or tanks, thus rendering 
this process very tedious. Chloride of zinc and creosote 
may be applied in a closed cylinder successfully. 

Another method of treating timber is by charring it 
within closed iron cylinders; this process is patented, and 
is yet on trial. It seems to possess merits of coagulating 
the albumen rapidly and of placing another exterior bar- 
tier against destructive action, as it is well known that 
charring the outside of timber without the aid of other 
treatment will materially inctease its life. This method, 
however, is not recommended, as the steaming process 
seems to possess all the merits of simplicity and efficiency. 
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THE EFFECT OF FREEZING UPON IMPURI- 
TIES CONTAINED IN WATER. 


REGARDING the effect of freezing upon impurities in 
water the Massachusetts Board of Health has published 
experiments, as stated by Pudise Health, with 76 samples 
of water and 336 samples of ice from 58 localities In ice 
from polluted sources compared with water from the same, 
the experiments showed: (1) That in the ice the color 
and salt had been removed. (2) That all but 13 per cent. 
of the other impurities of the water, as shown by chemi- 
cal analysis, had been removed. (3) The number of bac- 
teria in the cubic centimeter were: For snow (one sample), 
1,246; for clear ice (part of the same cake as above), 6; 
for clear ice from an unpolluted source, 0. (4) The aver- 
age of 12 samples from the most polluted sources, 138. 
The number of bacteria varied much in different parts of 
the same cake. 

From the examinations which have been made, it appears 
probable that when ice first forms in the surface of a pond 
or river, a considerable part of the impurity in the water 
near the surface is entangled in the first inch or less in 
depth, and that the ice which forms below this first inch 
contains but a very small percentage of the impurities of 
the water. If snow falls upon the thin ice, causing it to 
sink, so that the water from below saturates the snow, it 
will freeze without purification; or if rain falls upon the 
snow and freezes, the ice thus formed contains the impuri- 
ties of the snow and of the rain water, and of whatever 
else may have settled out of the air. The method often 
pursued, of flooding the ice of a pond or river by cutting 


holes through it, gives a layer of ice as impure as the | 


water of which it is formed. 


The purifying effect of freezing is greater upon sub- 
stances in solution than upon those in suspension. ‘This 
is confirmed by the fact that a large part of the organic 
matter, one-half or three-quarters, and sometimes more 
than is found in good ice, is of particles in suspension, 
aod is readily removed by filter paper. 

From the average of all the water and ice used for ice 
supplies, which they have examined, they find: The or- 
ganic impurities of snow ice (the sum of the ammonias) 
= 69 per cent. of the impurities of the water. The or- 
ganic impuiities of all the ice (except snow ice) = 12 per 
cent. of the impurities of the water. The organic impur- 
ities of clear ice = 6 per cent. of the impurities of the 
water. The color of waters was removed by freezing. 
The salt of the waters was nearly removed by freezing. 

Of bacteria there were 81 per cent. as many in snow 
ice as in the waters, 10 per cent. as many in all other ice 
as in the waters, 2 per cent. as many io clear ice as in 
the waters. 

The results obtained lead to the conclusions: That 
while clear ice from polluted sources may contain so small 
a percentage of the impurities of the source that it may 
not be regarded as injurious to the health, the snow ice, 
or any other, however clear, which may have been ob- 
tained by flooding, is likely to contain so large a percent- 
age of the impurities of the source, and with these impur- 
ities some of the disease germs which may be in the 
source, that the board feels bound to warn the public 
against using ice for domestic purposes that is obtained 
from a source polluted by sewage beyond that which 
would be allowable in a drinking water, stream or pond, 
and that in general it is much safer to use for drinking 
water, and for placing in contact with food that portion 
of the ice that is clear. 


RIVER SLUICES. 


AT the recent meeting of the British Association for 
the Advancement of Science, F. G. M. Stoney read a 
paper on ‘* The Construction of Sluices for Rivers.” 
This paper possesses special interest from the fact that 
Mr. Stoney’s sluices are playing an important part in the 
design of the Manchester Ship Canal. 

Mr. Stoney pointed out that in Indian irrigation many 
attempts have been made to work, or render more work- 
able, sluices for the supply of water to canals, and while 
some experimenters confined their attention to finding 
means of overcoming great resistance with greater power, 
others have more properly sought to devise means for 
eliminating resistance to motion in sluices, rather than 
overcoming that resistance. This latter he held is the 
true direction to work in, and has eventually conduced to 
the best results. Several forms of the throttle valve have 
been tried on irrigation sluices, and have not succeeded. 
The principle is not very suitable for solid bodies like 
water, because what may be nicely balanced in static 
pressure may not be at all balanced when eddies and re- 
flex forces are generated under high velocities. Such 
Sluices have also failed mechanically, because of the too 
great concentration of load on pivots; moreover these 
pivots may be subject to the action of rust and grit. The 
ordinary sliding doors are subject to an amount of fric- 
tion which precludes their useful application to such large 
openings as are now generally required. Equilibrium 
sluices have been made by arranging two outlets directly 
opposite each other, and the two doors closing the outlets 
so constructed as to form one plug (as it were) filling the 
space. The water pressure on one door being equal and 
opposite to that on the other door, the pair were in equili- 
brium. Here again was a very promising scheme, but 
the heavy bodies of water directly impinging would quite 
prevent this appliance being used in great sizes. 

Another form of equilibrium sluice, specially designed 
for canal locks, was made by stopping a hurizontral circular 
orifice by a cylinder. ‘This cylinder had neither top nor 
bottom. Its lower edge, neatly faced in the lathe, rested 
on a suitably prepared face round the valve seat, and the 
top of the cylinder stood above water level. In this way 
the column of water was completely removed from above 
the sluice orifice, and the surrounding water simply tended 
to compress the cylinder, but not to prevent its vertical 
motion. The weight of the cylinder was balanced, and 
lifting it one-fourth of its diameter gave the full area ot 
the sluice-way. Many of these sluices were made, and 
proved very useful. They were abandoned by Mr. Stoney 
chiefly for two faults: they pumped large quantities of air 


‘ into the culverts, and they could not be applied to direct 
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openings for scouting purposes. The most successful 
sluice for almost any Situation is the sluice on free rollers. 
In this case there is not any sliding friction. The sluice 
door carried its load of water pressure on free rollers, the 
motion being similar to that of the drawbridges on free 
rollers, and to that of observatory cupolas mounted in a 
like manner. There is, however, one marked difference 
as to the planes of motion. The ordinary application of 
free rollers was on horizontal planes; in the sluices it is 
on vertical planes, which was one of the primary difficul- 
ties in the way. But no doubt the bare idea of introduc. 
ing free rollers between the sluice door and the sluice 
frame, apparently precluding the possibility of a water- 
tight joint, was the real stumbling block to be got over. 
Sluices on free rollers are now constructed to any re- 
quired size, and to be easily workable under great press. 
ure, by one man, without hydraulic power. They have 
proved very reliable during years of test, and the wear 
and tear is hardly noticeable, chiefly because of the ab- 
sence of resistance. 

These sluices are made to suit single, double, or alter- 
nate pressures and they are made water-tight in various 
ways, according to the degree required, from absolutely 
tight to sluices purposely not made tight. These sluices 
can be usefully applied to the purposes of increasing water 
power without increased risk of flooding the country; on 
the contrary, they have proved most successful in prevent- 
ing floods. They can also be applied to the main stream 
of navigable rivers, as in the plan now sanctioned by Par- 
liament for Richmond, England, in which three sluice 
gates, each 70 feet clear span, are used to hold up water 
to half-tide, and at that period or level of water the gates 
are quickly raised some 23 feet above Trinity high-water 
mark, to allow of barges and steamers sailing under. A 
new element has been introduced into these sluices, by 
which during the upper part of the lifting process the 
gates automatically turn over on their flats and disappear 
in the overhead bridges. 


ENGINEER COOLEY AND THE CHICAGO 
DRAINAGE BOARD. 


IT is gratifying to see such sensible comments as ap- 
pear in the Chicago Hera/d in its reference to the recent 
conduct of certain members of the Drainage Board and 
their treatment of their chief engineer. The Herald 
says: 

‘* Probably one of the most absurd demonstrations of 
egotism that this community has been favored with re- 
cently is that of which the Drainage Board is guilty in its 
treatment of Chief Engineer Cooley. Not one of the com- 
missioners is a scientific man. Not one of them knows 
anything about the engineering problems involved in the 
work about to be undertaken. Yet nearly all of them 
have assumed an attitude toward the chief engineer that 
is offensive, dictatorial and impertinent 

‘‘It is morally certain that if Chi¢ago is to be drained 
these commissioners will be compelled to depend upon the 
advice of some such man as Mr. Cooley. They may 
imagine that they know all about it and they may be dis- 
posed to go off recklessly on guesses and theories of their 
own, but the people who must foot the bills would prefer 
to be guided by an expert who knows his business. 

‘*The commissioners should do everything in their 
power to assist the engineer in his preliminary surveys 
and in his estimates. He should not be handicapped or 
bullyragged in any manner. If politics has crept into 
the board, let the man responsible for its introduction be 
rebuked. If conceit has taken possession of any member, 
let him be admonished. If there is a disposition to snarl 
and to carp, let it be discouraged. 

‘* These commissioners have an important duty, but 
they are not expected to work miracles. It is known that 
not one of them is an expert. It is known that they are 
all dependent upon others for scientific knowledge as to 
the problem in hand. They will, therefore, stand much 
better in this community if they will sensibly and modestly 
defer to the man whom they and the people must look to 
for facts and figures.” 


Such advice is too often needed by commissioners in 
other places. 


ANCIENT MORTAR. 


A SAMPLE of mortar, says /a#dustries, taken from a 
building in the neighborhood of Ober-Florstadt, erected 
towards the close of the third century, had the following 
composition: Silica, 78.39; alumina, 7.35; carbonate 
of lime, 8.41; sulphate of lime, 0.32: other lime salts, 
0.97; carbonate of magnesia, 0.42; combined water, 
2.76; moisture, 1.32. Only traces of alkalies and 
chlorine were present. The sample is chiefly remarkable 
for the considerable quantity of alumina it contains. 
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LIME VS. CEMENT MORTAR. 


ProF. Ina O. BAKER contributed to the last volume of 
Transactions of the Illinois Society of Engineers and 
Surveyors some notes on the use of cement mortar, from 
which we take the following: 

Common lime is made by heating nearly pure carbonate 


of lime—limestone or marble—sufficiently to drive off the 


carbonic acid. Common lime mortar hardens by absorb- 
ing from the atmosphere the carbonic acid which was 
driven off in making the lime. It will never harden under 
water, or when excluded from the air. 

Hydraulic lime is made by exposing limestone contain- 
ing from 10 to 20 per cent. of clay to a comparatively 
long-continued and high heat, which, drives off the car- 
bonic acid, and causes achemical combination to take 
place between the remaining elements. The common lime 
in the compound causes the whole mass to slake when ex- 
posed to water or moist air, while the compounds of clay 
with the lime prevent its slaking freely and cause it to set, 
to a moderate extent, under water. 

Hydraulic cement is made by submitting a limestone 
containing about 20 per cent. of clay to a long-continued 
and very high heat, whjch drives off the carbonic, and 
causes all, or nearly all, of the clay to unite chemically 
with the lime. As there is little or no free lime in the 
residue, it will not slake on the addition of water, and 
hence must be reduced to powder by grinding between 
ordinary millstones. 

There are two classes of hydraulic cement—Portland 
and Rosendale. The latter is frequently called ‘* natural,” 
‘* American,” ‘* domestic,” and ‘*‘ Roman ’’—all of which 
are misappropriate. Portland cement is heavy, slow- 
setting, and has great ultimate strength. Rosendale is 
less heavy, sets more quickly, and has less ultimate 
strength than Portland. Roughly speaking, Rosendale 
weighs about two-thirds as much as Portland, sets in one- 
tenth of the time, and attains to about half the ultimate 
strength. There is a great variety of brands of each 
class, which differ from each other in minor particulars. 

Nearly all masonry is laid in lime mortar, in which case 
the mortar is the weakest link, both in strength and in 
durability. This is particularly true of buildings. When 
a brick building burns, it is noticed that the masonry 
tumbles down as rapidly asthe wood burns up. If well 
built with good mortar the walls would stand intact even 
though the interior and roof did burn. Again, nearly all 
brick buildings, after having stood ten or fifteen years, re- 
quire a considerable amount of pointing up, particularly 
in damp places and against chimneys. The strength and 
durability of the masonry could be greatly increased by 
replacing even part of the lime with cement. The mortar 
for the ‘‘ordinary brick-work ” of the United States 
public buildings is composed of ‘‘ one-fourth cement, one- 
half sand, and one-fourth lime.”” Many private builders 
reinforce lime mortar by the addition of hydraulic cement, 
and many railroads employ cement mortar in all masonry 
Structures, and cement mortar is generally used for 
sewers, arches, and important masonry constructions ; 
but it is neverthelesss true that altogether too much lime 
mortar is used. Under most favorable circumstances as 


to exposure to the atmosphere. lime mortar will attain a 


maximum strength of about 50 pounds per square inch, 
as compared with a possible 300 for Rosendale and 500 
for Portland. 

The addition of cement to lime mortar adds to its 
strength—the strength of the resulting mortar being inter- 
mediate to the strength of the two separately. However, 
it is not certain that it is true economy to mix Jime and 
cement. As far as strength is concerned, the lime, under 
favorable circumstances, is but little better than an equal 
volume of sand, and, under water, in damp places, or in 
thick walls, it is not as good. Lime mortar taken from 
the walls of ancient buildings has been found to be only 
50 to 6o per cent. saturated with carbonic acid after nearly 
2,000 years of exposure. Lime mortar 2,000 years old has 
been found in subterranean vaults in exactly the con- 
dition, except for a thin crust on top, of freshly-mixed 
mortar. 

The strength and durability are unquestionatly mainly 
dependent upon the mortar, and it is highly illogical to 
insist upon a high quality of stone or brick, or of stone 
instead of brick, and then use common lime mortar. Ex, 
periments show that an increase of 50 per cent. in the 
strength of the brick shows no appreciable effect on the 
strength of the masonry, and that the substitution of a 
Portland mortar for a lime mortar adds 70 per cent. to the 
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strength of the masony; and also that the substitution of 
a Rosendale mortar for one of lime adds 50 to 60 per cent. 
Probably the difference in durability between cement 
motar and lime mortar is considerably greater than their 
difference in strength. 

If cement is to be used, it then becomes a question 
whether Portland or Rosendale should be preferred. If 
great ultimate strength is required, then Portland cement 
must be employed ; but if a quick-setting mortar is de- 
sired, then Rosendale cement must be employed. Unless 
a quick-setting mortar is required there is a decided ad- 
vantage in using Portland, for, as it hardens more slowly, 
it is not so liable to set before reaching its place in the 
wall. This is an important item, since with a quick- 
setting cement any slight delay might necessitate the 
throwing away of a box of mortar, or the removal of a 
stone to scrape out the partially set mortar. 

It is sometimes very desirable to have a cement which 
will set more quickly than Portland, and finally attain a 
greater strength than Rosendale. Under such circum- 
stances a mixture of Portland and Rosendale can be used. 
Such mortar sets about as quickly as if made with Rosen- 
dale cement only, and acquires great subsequent strength, 
due to the Portland cement contained init. The strength 
of the mixed mortar is almost exactly a mean between 
that of the two mortars separately. 

If the choice of the cement is not determined by any of 
the preceding conditions, the question then becomes one 
of relative strengths and relative prices. For example, 
an examination of a table of the strength of cement 
mortars will show that at the end of a month the strength 
of a neat Rosendale mortar is equal to that of ar to1% 
Portland mortar, a 1 to 1 Rosendale is equal to I to 3 
Portland, and a I to 2 Rosendale is equal to a rt to 5 
Portland. The cost per cubic yard of the last two mortars 
will be about as follows: 


ROSENDALE 1 TO 2. PORTLAND 1 TO 5. 


Cement (720 Ibs.), 2.40 bbls. 


Ot Oi aes sheers 2.40 CS Cerner ne nen ere $3.42 
Sand, 0.84 cu. yd. at $0.40. =. 33, | Sand, 0.99 cu. yd. at Sogo. 
Dabor, cocci ccunn aca as Ceol taboo a lcs 


Total cost of cu. yd.. .. $3.23 Total cost of cu. yd.. “84 32 


This shows, that, under these conditions, the Rosendale, 
strength for strength, is the more economical. 

In conclusion, Professor Baker gave the following fact, 
by means of which a mortar may be made impervious to 
water. Mortar may be made practically non-absorbent 
by the addition of alum and potash soap. One per 
cent., by weight, of powdered alum, is added to the 
dry cement and sand, and thoroughly mixed, and about 
one per cent. of any potash soap (ordinary soft soap made 
from wood ashes ts very good) is dissolved in the water 
used to mix the mortar. The alum and soap combine and 
form compounds of alumina and the fatty acids, which 
are insoluble in water. These compounds are not acted 
upon by the carbonic acid of the air, and add considerably 
to the early strength of the mortar, and somewhat to its 
ultimate strength. With lime mortar the alum and soap 
has a slight disadvantage, in that the compounds which 
render the mortar impervious to water also prevent the air 
from coming in contact with the lime, and consequently 
prevent the setting of the mortar. On the other hand, 
the alum and soap compounds add considerably to both 
the early and ultimate strength of the mortar. ‘This mix- 
ture could be advantageously used in the mortar of out- 
side walls, for masonry in wet places, for pointing mortar, 
for the plastering of cellar and basement walls, for lining 
cisterns, etc. The efficiency of the alum and soap com- 
pounds is shown by the fact that the walls of the Croton 
reservoir, in Central Park, New York City. were rendered 
impervious by simply washing them four times alternately 
with the alum and the soap solutions. Before being 
coated the walls allowed the water to pass freely. Four 
coatings—two pairs—made a common brick absolutely 
impervious under a 40-foot head of water. 

The use of the alum and soap as above would in all 
cases greatly diminish, and in most cases entirely prevent, 
efflorescence or *‘ whitewash,” which so {requently disfig- 
ures brick walls. 


The London Engineer says, that according to a report 
from Dacca, the great iron bridge at Tongi, India, which 
cost the late Rajah Kali Narayan Rai Bahadur an im- 
mense sum, has been clean washed away by a flood. 
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EARLY HISTORY OF NEW YORK’S WATER 
SUPPLIES. 


IN connection with the completion of the New Croton 
Aqueduct, conveying water to the city of New York, it is 
of interest to recall some of the early facts relating to the 
city’s water supplies, as given in one of the daily news- 
papers. 

It was not long after the early settlement of New York 
that the want of a sufficient water supply was felt. Wells 
were at first the only source of supply. Up to 1658 there 
were no public wells, the inhabitants supplying them- 
selves from private wells on their own premises. In 1658 
a public well was sunk in front of the old fort. Nineteen 
years later six additional wells were ordered, the inhab- 
itants of the streets where they were made defraying the 
expense. This order went out in the following shape : 

One well opposite Roelof Jansen’s, the butcher ; one 
in Broadway, opposite Van Dyck’s; one in the street, 
opposite Derick Smith’s ; one in the street, opposite John 
Cavalier’s ; one in the yard of the City Hall; one in the 
street, opposite Cornelius Von Boroum’s. 

Seven more public wells were ordered in 1687, and the 
city government undertook to pay one-half the expense. 
No person could use a well until he had contributed 
toward the cost of it. 

It was a great event in 1750 when pumps came into use. 
Afterward a general act was passed to enable the city to 
raise a tax for the construction and repairing of the public 
wells and pumps. 

Some of the wealthier inhabitants at this time preferred 
to send to the suburbs for their water supply. The water 
in the wells was not good. ‘hey sent out to the Fresh- 
Water Spring, known at that time and jong afterward as 
the ‘‘ Tea-Water Spring.” Just before the Revolution the 
vicinity of the spring, now the junction of Park Row and 
Roosevelt Street, became a popular and fashionable re- 
sort, where various beverayes, mixed with pure spring 
water, could be obtained. 

A pump was put up over the spring and a sort of park was 
laid out around it. The people called this resort ** The 
Tea-Water Pump Garden.” Water was bartered for like 
any other commodity. Venders sold it by contract, or at 
acent or a cent and a-half a pail. Knapp’s tea water, 
which was drawn from a spring near the old White Fork, 
at Tenth Avenue, near Fourteenth Street, gave a good 
living to a great many men. Mr. Sweeny, the founder of 
Sweeny’s Hotel, is said to have obtained his start in life 
as a vender of water. 

A company, styled the ‘‘ New York Manhattan Water- 
Works,” was incorporated in 1799 for the purpose of sup- 
plying the city with pure and wholesome water. This 
was the year after the yellow fever had ravaged through 
the city. But the Manhattan Company seemed more in- 
terested in banking money than in furuishing pure water. 
The company’s works consisted of a well in Cross Street, 
two steam engines, a reservoir on Chambers Street, and a 
couple of small wooden reservoirs. 

Another of these old wells—the oue in lower Wal) 
Street—inspited Samuel Woodworth to write his famous 
poem, ‘‘ The Old Oaken Bucket.” 

To Christopher Colles, however, is given the credit of 
having suggested, in 1774 the scheme afterward adopted 
by the Manhattan Company, that of digging large wells 
and pumping water from them into reservoirs. Colles even 
looked so far ahead as to see the advantages of communi- 
cation uniting the great lakes and the Atlantic Ocean. 
In pursuance of Colles’ plan a spacious reservoir was built 
on Broadway, between Pearl and White Streets. But 
these reservoirs and wells did not succeed in giving New 
Vork a sufficient water supply. In 1819 Robert Macomb 
asked permission to furnish the city with water. No posi- 
tive action was taken, however, until 1829, when it was 
resolved by the Board of Aldermen to establish a well and 
reservoir in Fourteenth Street. There were at the time 
40 public cisterns in the city. 

Half a dozen companies were incorporated in succes- 
sion, having the view of furnishing pure water to the city, 
but they met with no success. In 1830, an iron tank 43 
feet in diameter, 20 feet high and containing 305,422 gal- 
lons of water was completed at Thirteenth Street and 
Fourth Avenue. 

Francis B. Phelp’s memorial of May 17, 1830, was the 
first definite proposal for the introduction of Croton water 
into the city. The same year it became necessary to build 
16 more cisterns. Colonel De Witt Clinton favored the 
Croton project, and in 1834 the Common Council obtained 


from the Legislature a law authorizing a loan of $2,500,- 
000 to create a stock called the ‘‘ Water Stock of the City 
of New York.”” Under Chief Engineer D. B. Douglas and 
four district engineers the work on the Croton Aqueduct 
was begun in the spring of 1837. In 1839, the Legislature 
authorized the erection of High Bridge, on which to con- 
vey the Croton over the Harlem River. The total cost of 


the aqueduct was $11,452.619.6r. 

Extensive preparations to celebrate the completion of 
the aqueduct were begun by the Fire Department, and 
the city appropriated $2,000 for the expense. 

At sunrise on the day of the celebration 100 guns were 
fired and all the church and public bells wererung At 
g A. M., in front of the City Hall, Mayor Morris presented 
a banner to the Fire Department. In the procession there 
were ten divisions, and over two hours were taken in pass- 
ing a given point. 

High Bridge was finished in 1848, and ten years later 
the large reservoir in Central Park was begun. It was 
completed in 1862. The two 36-inch pipes crossing High 
Bridge were replaced in 1861 by a large 7'4-foot iron pipe, 
equal to the full capacity of the aqueduct. The high- 
pressure works at High Bridge were made available in 
1870. ‘The storage at Bovd’s Corner was completed in 
1873. The Carmel Reservoir became available in 1878. 
Up to 1879 the total expense for everything connected 
with the water supply had been $35,820,081.46. 


Correspondence. 


Communications giving information or opinions on mattera 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


THE USE OF CLAY IN MACADAM ROADS. 


NEw York, September 20, 18g0. 
To the Editor of Tus ENGINEERING AND BUILDING RECORD: 


Sir: A” controversy is going on in Union County, 
New Jersey, about the wisdom of permitting the use of 2 
inches of clay over the Telford foundation, ‘‘ for the pur- 
pose of forming a bond or cushion for the first overlying 
course of macadam.”’ In a published communication de- 
fending this practice, one of the Commissioners says: 


“ Clay, as used in the Union County roads, is something over and 
above anything snd everything called for in the original contracts of 
last year, and does not in any way or to any degree lessen or modify 
the quantity, quality or pumber of courses of stone or binding of 
screenings ard stone dust used in the construction of the roads. 
Nor is the coatractor allowed anything in measurement for the 2 
inches or clay. He is required to furnish so many inches of stone, 
im such and such courses witheut regard to the clay, and entirely 
independent of it. Itis simply an additional requirement made of 
the contractor without additional cost to the couoty. Such use of 
clay prevails and hws prevailed for the past 15 or 20 years in Engiand 
and Scotland, the home of Macadam and Telford roads, to the entire 
satisfaction and comfort of the public, and without detriment to the 
roads. It has the sanctioo of such eminent road builders as D.C. 
Proudfoot and David Stratton, road surveyors, etc., for the city and 
courty of Edioburgh. Theclay thus used forms a cushion or bed, 
and instead of filling up and destroying the drainage. as claimed by 
some. actually prevents this very thing occurring by arresting and 
holding the stone dust and screenings, which, from experience, we 
know will sift through the larger courses and interfere, more or less, 
according to the quantity used, with the proper drainage of the 
road. Furthermore, it gives a Teltord road the elasticity so justly 
claimed for the macadam, and adds to its comfort and life.”’ 

Is it a fact that the practice of the best road builders 
abroad bas so far departed from what has been for years 


the recognized standard ? C. E. 

[The contractor can well afford to add clay toa macadam 
road without extra charge, as its presence greatly reduces 
the cost of rolling. We would, however, be pleased to hear 
from any of our readers on the subject. ] 


LARGE SIZE VITRIFIED PIPE FOR SEWERS. 
SPRINGFIELD, ILL., September 15, 1890, 
To the Editor of Tue ENGINSEARING AND BuILoinG Racorp: 

Six: I was interested in reading the letter of Col. 
George E Waring in your issue of September 13, under 
the head of ‘‘ Vitrified Pipe for Sewers.” I can hardly 
agree with him in the assertion that the material is not a 
safe one to use in a larger diameter than 15 inches, and 
would not hesitate to adopt a diameter of 20, or even 22, 
inches, if good sound vitrified pipe is used, especially if 
laid in a clay subsoil and care is taken in laying the pipe 
on a solid bed. I think the failure in the large pipe is due 
to insufficient excavation under the sockets. 

I fully agree with him that in providing specifications 
for sewers 3 feet in diameter, two rows of brick is a waste 
of material, and would not only construct sewers of 3 feet 
caliber with a single row, but would not hesitate to con- 
struct them up to a diameter of 4, or even 5 feet, if good 
material is used. In this city, up to 1887, sewers of 3 
feet and over were constructed with two rows of brick, and 
from 5 to 7 courses in the invert, laid dry. I succeeded 
in securing the adoption of a single ring with the invert 
laid in cement mortar, saving at least 40 per cent. in the 
cost, and securing a far better job than when constructed 
with a double ring. It is of vital importance in sewer 
construction that the very best material should be used, 
and thorough construction secured. With these there is 
not the least danger in construction up to a diameter of 
5 feet, and in deep excavation and clay, or hardpan subsoil, 
a very much larger diameter might with perfect safety be 
constructed with a single ring. W. D. CLARK. 


Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to aconsulting engineer. Answers will be carefully pre- 

red and a proof of both question and answer mailed to 
he inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should mot be written on the same piece of paper as a 
communication to the Publishing Department, Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, it in the same 
enclosure, is likely to be overlooked unless it is on a 
spe ag piece of paper, so that it may be promptly sent to 

e Editor. 


——_ 


HOW TO KILL GRASS AND WEEDS IN 
GUTTERS AND SIDEWALKS. 


D. F. S\ow, New York, writes: ‘‘ In answer to John 
W. Howard’s inquiry in the current number of THE EN- 
GINEERING AND BUILDING RECORD as to ‘the best and 
most appropriate method for killing grass and weeds that 
grow up in our gutters and sidewalks,’ I would say that I 
had no difficulty in keeping the grass and weeds out of 
the graveled paths and roadways of a country place, 
owned and occupied by myself, by the simple application 
of salt (chloride of sodium) in its dry state. I should say 
that a strong brine made of the same material and ap- 
plied by a sprinkler would be just as effectual.” 


ADDRESS OF BUILDING MOVER. 


H. E. SmituH, of York, Pa., writes: ‘‘ Will you please 
give me the address of a firm, or firms, who make a 
specialty of raising brick buildings from their founda- 
tions?” 

[We would refer our correspondent to the following : 
Sam. E. Goodwin, 517 East Seventeenth Street, and T. 
B. Brown, 365 South Street, New York City. 

Isaac Blair & Co., 444 Harrison Avenue; J. Cavanagh 
& Son, 473 Dorchester Avenue; and John Soley, 35 
Hawley Street, Boston, Mass. 

W.R. &G. R. Cavanagh, 207 E Street, South Boston, 
Mass. A. M. Richards, 39 Lexington Avenue, Charles- 
ton, Mass. ] 


BOOKS ON BREWERY PIDESIGN AND CON- 
STRUCTION. 

‘*J. A. F.,” Boston, Mass., writes: ‘‘ Can you give me 
the titles and publishers of any reliable American or for- 
eign works on the planning and construction of modern 
breweries (especially those for brewing lager beer), and 
the arrangement of their fixtures and machinery?” 

[After extended inquiry it would seem that the litera- 
ture of the subject referred to by our correspondent is 
rather scant. Messrs. E & F.N. Spon, of New York, 
are the publishers of a book entitled ‘‘ Breweries and 
Maltings: Their Arrangement, Construction, Machinery 
and Plant,” by George Scammell. Second edition, re- 
vised and enlarged and partly rewritten by F. Colyer; 178 
pages, with 20 plates; London, 1880. Price, $6. This 
might meet J. A. F.’s requirements. | 


BOOK NOTICES. 


Purves’ ‘VABLes OF BoILeR PREssuURKS. 
Lid; Sheffield, England. 


These tables, which are issued in neat and convenient 
form, give Lloyd’s working pressures for steel boilers, 
and of furnaces uoder Board of Trade and Lloyd’s rules. 
The pressures given are for flat plates with different 
methods of staying and various pitches of stays, for boilers 
with cylindrical shells, and for circular and patent ribbed 
furnaces. Various rules are also given for determining 
the safe working pressures. The value and convenience 
of the tables are at once apparent, and they will com- 
mend themselves favorably to engineers. 


Joho Brown & Co., 


ACCORDING to our Italian contemporary, Progresso, 
articles of iron can be protectcd against rust by sinking 
them near the negative pole of an electric bath composed 
of 10 liters of water, 50 grammes of chloride of manga- 
nese, and 200 grammes of nitrate of ammonia. Under 
the influence of the current the bath: deposits on the arti- 
cles a film of metallic manganese which prevents them 
from rusting. | 
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ATTACHMENT OF NOZZLES TO STEAM 


DRUMS. 

THE attachment of nozzles to steam drums is the sub- 
ject of the third of the series of articles in the August 
number of Zhe Locomotive, alluded to in previous issues. 

We quote as follows. 


‘* To the best of our knowledge we have never seen the 
nozzles of a large stcam drum, that is, those forming the 
connection between the boilers and drum, put on as they 
should be. This seems to be rather a sweeping state- 
ment, and may seem to reflect upon the abilities of our 
leading boilers makers, steam engineers, pipers. and 
others who have had more or less to do with the designing 
of such work, but it is nevertheless true. 

‘* For drums up to 10 inches in diameter, made usually 
of ordinary steam pipe, the connections from the boilers 
are generally by means of’tke ordinary Screwed tee. We 
will suppose, for instance, that four 60-inch boilers are 
set in a battery. Then the drum would be of ro-inch 
pipe, the steam pipe from each boiler, 5 inch, and ed 
would connect with the drum with a 10’x10"xs” tee wit 
inlet, outlet, and branch all threaded, and the whole 
_ screwed together. 
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‘*So far this is all right. But the pipes leading from 
the drum to the engine and other parts of the establish- 
ment are not usually the full size of the drum. ‘They 
will oftener be found not over 6 inches in diameter, and 
are taken out by means of the usual forms of fittings. 
These pipes being led horizontally from the drum, with 
all centers at the same height, leaves a chance for water 
to collect in the lower part of the drum. This is apt to 
cause trouble unless the drum is dripped. This drip must 
be connected to all the boilers, and be furnished with 
valves so that the water may always be returned whez 
but one boiler is running, and that one, any boiler of the 
battery. 

‘** ‘This arrangement works all right, but it is of the 
nature of a makeshift, and the work should be done in 
such a manner that it is not necessary. 

‘The connections to the boilers should be made by 
means of eccentric fittings. Figures 16, 17, 18, and 19, 
show in section, fittings adopted to this purpose, which 
would cost no more than those of the ordinary pattern, 
and the expense of the drip connection would be saved. 

‘* Figure 16 shows an ordinary screwed tee, with the ex- 
ception that the branch which receives the steam pipe 
from the boiler is dropped, so that the bottoms of the 
pipes forming the drum and that leading from the boiler 
are at the same level. ‘hen when connection is made 
with any boiler in the battery, the drum always has a 
chance to drip freely back into the boiler. Under no 
circumstances can water collect in the drum, and no extra 
piping is required. 

** Figure 17 shows a section through the branch of a 
cast-iron flanged tee, such as would be used in making 
the connection with a pipe larger than 10 inches in diame- 
ter. ‘lhe same remarks apply as in the case of Fig. 16 

‘* Figure 18 is a section through a nozzle such as would 
be put on a large drum, either of lap-welded pipe ora 
riveted-up drum. It should be put on eccentrically when 
connections to the boilers are made. For pipes leading 
out of the drum this is not essential, and the connection 
had better be made as shown in Fig. 21 further on. 

** A word here about putting nozzles of this kind on to 
drums. A common way of doing it is shown in Fig. 20. 


ATTACHMENT OF NOZZLES 


A ‘shim’ or calking piece of wrought iron is put between 
the pipe and the base of the nozzle, and the rivets extend 
through pipe, shim, and flange of nozzle, and are driven 
from the outside. The joint is then made tight by calk- 
ing the edge of the shim. As the rivets are driven from 
the outside against the rigid cast-iron flange, it is impos- 
sible to bring the flange and pipe into close contact, and 
very hard calking is resorted to. Even this generally fails 
to make a permanently good job, leakage is apt to set in 
soon, and is difficult to stop. Figure 18 shows a much 
better way to do this job. A patch is first riveted to the 
nozzles and calked at ‘A.’ ‘This is then riveted to the 
pipe and calked at ‘B.’ By this means a permanently 
tight piece of work is secured. 

** But a better way still to do this work would be to use 
a mild cast-steel nozzle, as shown in Fig.19. The rivets 
can then be driven from the outside, the edge of the flange 
brought down closely to the pipe, and calked at ‘A’ in the 
usual manner. This form of nozzle would leave nothing 
to be desired. We believe that steel castings can easily 
be obtained at the present time possessing the requisite 
qualities for a nozzle of this kind. 

** Figure 21 shows the best method of making the nozzle 
attachment to drums of large size, either riveted up or 
made of welded pipe, when the branch pipe is taken out on 
the center, although for some reason or other it is seldom 
used. The cast-iron screwed nozzle is simply riveted to 
the inside, which allows the rivets to be driven from the 
outside, the iron of the drum is brought closely down to 
the flange of the nozzle, and the calking edge is outside, 
in short, a good job 1s easily made. whereas, if the nozzle 
is put on the outside of the drum a dotch job is made at 
much pv eater cost. Of course, if the drum is large enough 
to admit men inside to drive rivets, and do efficient calk- 
ing, as good a job can be made in one case as in the 
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other, but such large drums cannot be advised. They are 
useless and expensive appendages.” 


Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


DISPOSAL OF HOUSE WASTE IN TIGHT CLAY 
SOIL. 


‘*E. W. L.,” Troy, N. Y., writes: ‘‘ Please refer me to 
articles in THE ENGINEERING AND BuILDING RECORD, 
which I have from the beginning of its publication, cover- 
ing the subject of sewage disposal like the instance I have 
in hand. 

‘* The lot is 300 feet front by about 800 feet deep, and 
the greater part inclines upward from the front about one 
foot in ten, and at the ridge the house stands. There is 
no creek nor any sewer to which house drains can possibly 
be connected, the Incation being quite outside of the village 
limits. The soil is 8 feet and 4 feet deep on the rock, and 
is all very compact ciay. In half a dozen places 1 caused 
test holes to be duy, and all filled with water in 24 hours, 
which later somewhat decreased in depth ; but they always 


_contain more or less water. 


“‘Tt1is desired to put in complete bath-room accommo- 
dations and water supply tothe house. I think the only 
course 1s to build tight cesspools. But [ prefer tu ascer- 
tain if similar difficulties have received consideration in 
your paper.” 

[From the facts given it would seem that tight cesspools 
will have to be relied on and the expense of pumping 
them out incurred, though the depth of the lot, 800 feet. 
will probably allow for good sized ones, or several. ‘Ihe 
water may also be utilized, in some degree, in the garden. 


If first expense be no important consideration, a sufficient 
amount of clay might be removed, specially prepared soil 
substituted, and the subsurface irrigation system adopted. 
This, with suitable soil, is the best thing to do. It is 
described fully in ‘‘ The Disposal of Sewage in Suburban 
Residences,” by E. S. Philbrick, reprinted from this journal, 
and in William Paul Gerhard’s little book (Van Nostranc’s 
Science Series) on ‘* The Disposal of Household Wastes.”’] 


LIGHTING AND VENTILATING A SCHOOL 
BUILDING. 

P. K. PATTISON, Superintendent of Public Schools, 
Colorado Springs, Col., writes - 

‘* The Board of Directors of this city contemplate erect - 
ing a High School building, as per inclosed circular. We 
are much pleased with one plan, but would like expert tes- 
timony relating to the lighting, heating and ventilating of 
the building. Will you please answer the following ques- 
tions ? 

‘*r. Do you think it best to light class-rooms 33x27 
feet on one side only, or, on one side mainly, and have 
some additional light at the rear? 

**2, Do you think a study-room, 65x45 feet, can be 
properly lighted by admitting light on the 65 foot side 
only, the room being on the north side of the building ? 

‘* 4. Does the fact that direct sunlight never enters this 
room make it less healthful, or is this poict of little im- 
portance in aschool-room ? 

‘*4. Do you think this building will be best heated by 
the gravity system, or by the fan system? 

‘*s. Is it right in principle to allow the gas and other 
products of combustion to enter from the furnace into the 
ventilating shaft and mingle with the foul air which is 
brought to its base from the entire building? 

‘* Perhaps it is best for me to explain this last question 
more fully, and in so doing I will give you dafa for answer- 
ing the fourth also. 

** The system of ventilation seems very good, the open- 
ing for the admission of heated air into each room for 50 
pupils being nearly four square feet. All the heated air 
is taken into the room at or near the top, and the foul air 
is taken out at or near the bottom. This foul air 1s con- 
ducted by large flues to the basement, and takenina large 
duct beneath the floor of the basement to the bottom of 
the ventilating shaft, and is admitted thereto. This ven- 
tilating shaft is 6x8 feet. The smoke-pipe from the fur- 
nace enters this flue in the basement, and makes an up- 
ward turn, and is then cut off. 

** There is some fear on the part of the Board that high 
winds, by adverse draughts, may carry the gases of combus- 
tion downward to the base of the shaft, and thence 
throughout the building. Do you think that there is any 
danger of such a result? When there is no fire in the fur- 
nace, a draught is to be created by asmall stove in the base 
of the shaft. 

‘‘Is it right in principle to change the size of the 
smoke-pipe, say from a 20-inch pipe to a space 6x8? = Is 
such an arrangement likely to give a good draught ? 

‘In giving an opinion on the subject of lighting, you 
should keep in mind that the air here is very clear. 
immediate reply will be of great service.” 


[It is not necessary for us to reprint the circular which 
accompanies this letter. The questions are answered in 
the order in which they are put. 

I. It is best to light class-rooms on one side mainly so 
that the principal light shall come from the left of the 
pupils, and to have additional light at the rear. 

2. A study room, 65x45 feet, and not more than 15 feet 
high, cannot be properly lighted for school purposes by 
windows in the long side only. The ratio of window to 
floor space, even in Colorado, should not be less than 18 
per cent. 

3. The fact that direct sunlight never enters a school 
room does make it less healthful. It is not important that 
the sunlight should always, or even usually, enter the room 
while it is occupied by the children, but the room should 
be exposed to the direct rays of the sun for at least two or 
three hours every day. 

4. The meaning of this question is not quite clear, but 
it probably refers to ventilation rather than to heating. 
Presuming this to be the case the answer is that the most 
complete control and satisfactory working of the ventila- 
tion can be secured by the fan system, but that this re- 
quires more knowledge and attention on the part of the 
janitor than do aspirating shafts, that it is more likely to 
get out of order, and will cost somewhat more to run. 

5. It is not right to turn the gaseous products of combus- 
tion into the main foul airshaft. The smoke pipe from the 
furnace should be continued up through the whole length 
of the ventilating shaft, and perforate its cap or cowl, 
having a separate cowl of its own. 

The arrangement by which a 20-inch smoke pipe is 
discharged into a flue having 48 square feet of area will 
depend too much on the temperature and moisture of the 
exterual air and on the direction and force of the wind to 
give reliable and satisfactory results. ] 
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MEMPHIS ORDINANCE REGARDING WATER- 
CLOSET ROOMS. 


LATTING & BAILEY, of Memphis, Tenn., write: ‘‘ We 
inclose herewith a copy of an amendment to our health 
ordinauce, and would thank you to read same carefully and 
give usa free expression of your opinion of it. We ask 
this of you at the request of the most of our plumbers 
here as well as others, and a reply through the columns 
of your paper will be appreciated by ts all.” 

[The ordinance in question reads as follows: 

Be it enacted by the Legislative Council of the Taxing District of 
Shelby County, ‘enn., that section 207 of the health ordinances be 
amended by adding thereto the following, as sub-section 207 a: 

‘ba 11 water-closets, privies and urinals hereafter constructed in 
any buildicg used as a residence, within the Taxing District, shall 
be placed in a room not less than 5 feet in diameter, and said room 
shall have at least one window 234x6 feet, with upper and lower 
movable glass sash hung on weights. There shall also be placed in 
the ceiling of said room a veatilator, at least 18 inches in diameter, 
connected with a pipe not less than 6 inches in diameter, leading 
through the roof of the house wherein said closet or urinal is placed. 
Said room shall not communicate directly by means of any door or 
opening whatever with any sleeping room, sitting room or apartment 
which is occupied by any human being during as many as two out of 
any 24 consecutive hours, nor shall any door, window or other open- 
ing of said room, be made within 3 feet of any apartment occupied 
by any human being duriog two out of 24 consecutive hours. 

Any architect who prepares any plan of a house 10 violation of the 
above, shall be guilty of a misdemeanor, and subject toa fine of not 
less than $5 nor more than $50. 

Any contractor or carpenter, constructing a closet in violation of 
the above, shall be guilty of a misdemeanor, and punishable by a fine 
of not less than $s, nor more than $50. 

Any plumber putting in a privy, or urinal in violation of the above, 
or any owner or agent paying for same, or authorizing the construc- 
tion of a closet or urinal in violation of the above, shall be guilty of 
a misdemeanor, and punishable by a fine of not less than $5 nor more 
than $50 for each offense. 


Passed September 4, 1890. 
a P 4 W. D. Barua t, President. 


This ordinance would seem to be too absolute and 
restrictive in its terms, since no possible exceptions are 
allowed even if approved by the sanitary officials. If the 
space is to be ventilated we know of no reason why an 
area of 4 feet square tor a single water-closet or urinal is 
more dangerous to health than an area of 5 feet square, 
and we do not understand why a ventilator 18 inches in 
diameter is required for a 6-inch flue. Not having a copy 
of the health ordinances of the district before us we do not 
know how minute are the directions as to the kind of 
water-closets to be used, as to cisterns for flushing, traps, 
bath-tub connections, safe wastes, etc., all of which are 
more important from a sanitary point of view than any- 
thing specified in this ordinance. Undoubtedly a water- 
closet room should be ventilated, but to effect this air 
must be brought into the room as well as taken out of it. 
Probably the person who framed this ordinance intended 
that the window should be the fresh-air inlet, but to carry 
out the principle of detailed requirement it should have 
been specified that the window is to be so made that it 
cannot be kept shut. We do not know just what a Mem- 
phis privy may be, but if it resembles a New England or 
a New York privy it should not be allowed in a dwelling 
house at all. The motives for the framing and the passage 
of this ordinance are no doubt highly commendable, but 
we doubt the wisdom of such sweeping and non elastic 
legislation. ] 


THE METROPOLITAN MUSEUM ART SCHOOLS 
AT NEW YORK. 


THE prospectus for 1890-91 of the art schools of the 
Metropolitan Museum of Art, New York, has just been 
issued. 

These art schools have been established by the trustees 
of the Metropolitan Museum of Art, in order to furnish 
superior opportunities for thorough instruction in design, 
drawing and painting, architecture and sculpture; espe- 
cially to those who desire to acquire an artistic education 
applicable to industrial and commercial uses. Large, 
well ventilated rooms have been provided in the Museum, 
with superior art material and furniture. In order to offer 
all genuine students every facility in their work, a series 
of lectures are given, the privilege of visiting the Mu- 
seum free of expense, prizes and certificates, so that all 
may measure their progress by the degree of their industry 
and application. 


Attest—Hanry J. Lynn, Secretary. 


‘* Penny-in-the-slot ’ machines have been applied to the 
sale of gas for dwellings in England. According to the 
Bolton Journal the system has been introduced into that 
town, and while there are not many machines at present 
in operation there is thought to be no reason why the 
number should not increase. The system 1s supposed to 
appeal directly to consumers of limited means. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
‘interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


SOME RECENT PLUMBING PATENTS. 


THE annexed illustrations of some plumbing devices, 
recently patented, are of interest : 

Figure 1 is a urinal, whose flushing syphon K is operated 
by valve L, attached to float A by the bent lever C, piv- 
oted at B. When the chain E is pulled it opens valve L 
and produces syphonage; when the chain is released the 
float A closes valve L. It also closes when the tank is 
filling before the water reaches the level of the valve 
seat. Peter White, St. Louis, Mo., is the patentee. 

Figure 3 shows sections of a ‘‘retarding device for 
water-closet valves.” C is the tank-valve chain, attached 
to a handle rod D, which works through a spherical shell E, 
containing an elastic hollow ball or diaphragm, F. This 
is attached to the rod and to the shell by collars Gand H. 
The inside of the diaphragm is in constant communica- 
tion with the external air through passage K. When the 
valve is operated, the diaphragm is forced into the posi- 
tion shown in B, and resists the movement of the handle 
L and chain C to a degree, adjustable by setting the valve 
screwsat land H. These control the air passages to the 


diaphragm. 
the patentee. 
Figure 4 shows a ‘* Needle Bath,”’ with curved columns 


Timothy McHugh, Wakefield, Mass., is 


A EA supporting head D, and distributing pipes B H I 


to which the perforated spray pipes F F F, etc., are at- 
tached by hollow knobs J J, etc.; U and V are, respect- 
ively, hot and cold water supply cocks. The cock P con- 
trols the strainer K ; Q controls spray in column E; 
R and I control distribution through pipes G and I, and 
S controls distribution through pipe H to sprays O O, etc. 
George Taylor, Jersey City, N. J., is the patentee. 
Figure 2 is a section of a trap having a ball valve B, 
and an annular outlet A, and air inlet D in the discharge 


chamber C. William A. Mundy, Philadelphia, Pa., is 
the patentee. 


PAVEMENT AND SEWER WORK IN 
DETROIT, MICH. 


THE report of the Department of Public Works of 
Detroit, Mich., for the year ending June 30, 1890, 
William Voight, City Engineer, and John Campbell, Sec- 
retary, give the following facts regarding new pavement, 
sewer work and public building : 

During the past year about 11y;%5 miles of cedar block 
and cobblestone pavement, and 4,870;%4, feet of asphalt 
pavement was laid. The cost of the cedar block and 
cobblestone pavement amounted to $267,597.90 or an 
average of about $1.35 per square yard. The cost of 
asphalt pavement amounted to $41.403.44 or an average 
of about $2.94 per square yard. In addition to the fore- 


going a portion of Cass Avenue was repaved with asphalt, 
and cost about $2.18 per square yard. In addition to 
this amount $3,135.80 was expended for extra paving, 
making the whole amount expended for repaving Cass 
Avenue $57.976.25. 

With regard to complaints about cedar block pave- 
ments the report says : 


‘‘Much has been said in denunciatory terms of cedar 
blocks as a material for pavement, but with what founda- 
tion for credibility the past usage of cedar block pavement 
will fully demonstrate. Wherever in the city of Detroit 
cedar block pavement has been laid on a proper grade, 
ard permitted to remain undisturbed, its durability has 
been unquestionable, and perfectly satisfactory, but when 
it is constantly disturbed in making underground im- 
provements its utility must, to a certain extent, be 
affected, and then follows the declamatory remarks as to 
the utility of cedar blocks for this purpose. 

‘* If the material will meet the requirements of the 
specifications for paving, and the work is done in accord- 
ance therewith, cedar block pavement is considered 
worthy to be classified with any material not excessive in 
its cost, therefore, instead of confining the censure to this 
material, let it be applied to the cause, to wit., the reck- 
less manner in which the public is permitted to remove 
and replace the pavement after making underground im- 
provements.” 


Seventy-six lateral sewers were constructed, about 
10,44, miles long, at an aggregate cost of $44,650.57, an 
average of 81,48, cents per lineal foot. A new municipal 


court building was completed at $55,475.06, under super- 
vision of the architects, Hess & Rossman. The plumb- 
ing pipes are all exposed, and particular attention was 
paid to the heating and ventilation. 


THE NORTH RIVER BRIDGE. 


THE organization meeting of the North River Bridge 
Company, which was incorporated some time ago by 
special act of Congress, was held last week. All the in- 
corporators were present either in person or by their 
authorized representatives. The minimum amount spect- 
fied in the incorporating act. $1,000,000, is understood to 
have been subscribed, and the stockholders proceeded to 
the election of the following Board of Directors: 

Jordan L. Mott, iron manufacturer, New York ; 
John King McLanahan, of Hollidaysburg, Pa., engi- 
neer and iron manufacturer in Pennsylvania and in 
the South; James Adams, an engineer associated with 
Captain Eads in the St. Louis Bridge and New Orleans 
jetties undertakings; Thomas F. Ryan, banker, New 
York ; Charles J. Canda, ex-Assistant Treasurer of the 
United States ; Edward F. C. Young, President of the 
First National Bank of Jersey City, and William Brook- 
field, banker, of New York. 


The Directors met immediately and organized by the 
election of the following officers: President, Jordan L. 
Mott ; Secretary, M. H. Houseman; Treasurer, Charles 
J. Canda ; General Counsel, Charles F. MacLean ; Chief 
Engineer, Gustav Lindenthal. 

The original plans of the bridge as designed by Chief 
Engineer Lindenthal, are for six railroad tracks on a 
single span over the river of 2,850 feet, but these plans 
are now being revised to provide for ten railroad tracks, 
for several street car tracks, and a promenade for foot 
passengers, and as soon as the plans are completed they 
will be submitted to the Secretary of War for his approval 
under the act of Congress. 
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THE MAINTENANCE AND OPERATION OF 
WATER-WORKS BY PRIVATE 
COMPANIES. 

(Continued from page 253.) 

12. Public Hydrant Rental.—Charge this account, and 
credit ‘‘public hydrant rental accounts receivable” with 
amount of charges for public hydrant rental as taken 
from journal. 

Credit this account, and charge ‘‘ cash’’ with all sums 
received from the public corporation for the right to use 
fire hydrants, in accordance with the terms of any con- 
tract between the company and the public corporation. 

Treat rebates, errors, etc,, the same as detailed in ac- 
count No. 6. 

13. Private Hydrant Rental.—Charge this account, 
and credit ‘‘ private hydrant rental accounts receivable” 
with amount of charges for private fire protection as taken 
from Accounts Receivable Book. : 

Credit this account, and charge ‘‘ cash” with all sums 
received from other than the public corporation for the 
right to use fire hydrants, except in those cases where the 
premises are supplied through a meter, and only the water 
used charged for, without any extra or specific sum being 
charged for the fire protection, which will only occur in 
special cases where the customer is a large user of water, 
aod an exception is made in his favor. 

Included in this account will be all sums received for 
the use of ‘‘ stand-pipes,” ‘‘ sprinklers,” etc., when used 
for the purposes of fire protection only and paid for ac- 
cordingly. . 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

14. Water Rates.—Charge this account, and credit 
‘‘ water accounts receivable” with the gross amount of all 
bills for water rates. 

Credit this account and charge ‘‘cash’’ with all sums 
received for water supplied, except under accounts 12 
and 13. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

15. Meter» Rents.—Charge this account, and credit 
‘* meter rents accounts receivable’’ with the gross amount 
of all bills for meter rents. 

Credit this account, and charge ‘‘ cash” with all sums 
received for the rent of meters. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

16. Services and Repairs.—Credit this account, and 
charge ‘‘ cash” with all sums received for such items, all 
as detailed in account No. 10. 

Charge this account, and credit ‘‘ services and repairs 
accounts receivable and payable” with the gross amount of 
all bills for services, repairs, etc. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

17. Miscellaneous Accounts.—-Credit this account, and 
charge “cash” with all sums received for such items as 
are detailed in account No. 11 as being charged to it. 

Charge this account, and credit ** miscellaneous ac- 
counts receivable,” or the other proper accounts, with the 
gross amount or all bills made out for any purpose not 
already specified. 

Treat rebates, errors, etc., the same as detailed in ac- 
count No. 6. 

18. Bills Receivable.—Charge this account, and credit 
the proper account with all notes received in payment of 
any account. When the notes are paid, credit this account, 
and charge ‘‘cash.” When interest is received, whether 
included in the face of the note or paid in addition thereto, 
then credit interest account, and charge this account, or 
cash as the circumstances call for. 

19. Organisation.—Credit ‘‘cash,” and charge this 
account with all sums expended for legal and clerical fees, 
notices, records, printing, traveling, and hotel expenses, 
cost of engraving and printing, so far as the same relates 
to the cost of the continuance of the organization of the 
company, including expenses of notices for annual meet, 
ings of the stockholders, but not special meetings of the 
stockholders for business purposes, which latter will be 
chargeable to that account for which the meeting was held. 

20. Construction.—Charge this account, and credit 
‘* cash” with all sums paid for the original construction of 
the works, if done by contract, or, if the works were built 
by the company then credit each separate construction 
account with the amount charged, finally charging the 
same to ‘‘construction,”’ and close the separate accounts. 
(See Water- Works Construction Accounts.) 


After the original works are completed and in opera- 
tion, charge all sums paid for new work to ‘‘ construc- 
tion,’’ whenever it is in the nature of an addition, exten- 
sion, or enlargement. But if it is merely to maintain, 
repair or replace in the original manner any particular 
part of the work, the cost will then be chargeable to other 
accounts. 

21. Real LEstate.—Charge this account, and credit 
‘* cash’ with all sums spent in the care of real estate, in- 
cluding fences, bounds, drives, lawns, flowers, e(c.; any 
new land, right of way, easement, etc., that may be 
bought will be charged to ‘‘ construction.” 

22. Water Supply.— Charge this account. and credit 
‘*cash” with all sums paid to maintain the supply, such 
as cleaning and repair of wells, galleries, cribs, streams, 
springs, etc. 

23. Improvement of Water.—Charge this account, and 
credit ‘‘cash” with all sums paid to improve the quality 
of the water, either by filtration, settling, aeration, flush- 
ing, or otherwise. . 

24. Storage.—Charge this account, and credit ‘‘ cash” 
with all sums spent for the maintenance and repair of any 
dam, reservoir, well, basin, etc., intended and used merely 
as a place to store water. 

25. Water Power.—Charge this account, and credit 
‘‘cash”’ with all sums spent for the maintenance and re- 
pair of all water power, including dams, overflows, head- 
gates, sluices, waste-gates, wheel-pits, tail-races, but not 
buildings or water-wheels. 

26. Conduits, Force or Gravity Mains.—Charge this 
account, and credit ‘‘cash”’ with all sums spent for the 
maintenance and repair of all conduits, force or gravity 
mains, when used exclusively as such. 

27. Distribution.—Charge this account, and credit 
*‘cash ’’ with all sums spent for the maintenance and re- 
pair of such pipes, gates, hydrants, blow-offs, etc., as be- 
long exclusively to the distribution system ; ‘‘ force or 
gravity mains” ending and ‘' distribution’ commencing 
at the first hydrant or other branch. 

28. Buildinys.—Charge this account, and credit ‘‘cash’ 
witb all sums spent for the maintenance and repair of all 
buildings, including painting. 

29. Foundations. —Charge this account, and credit 
‘‘cash” with all sums spent for the maiptenance and re- 
pair of all foundations for machinery and boilers, includ- 
ing pump-wells, excepting water wheels, etc. 

30. Water Wheels.—Charge this account, and credit 
‘‘ cash” with all sums spent for the maintenance and re- 
pair of all water wheels, jack and crown shafts and gears, 
but not power- pumps. 

31. Botlers.—Charge this account, and credit ‘‘ cash” 
with all sums spent for the maintenance and repair of all 
boilers, including their setting, grate-bars, and all fittings 
and connections above the foundation and in the boiler- 
room. 

32. Pumps, either Steam or Water Power,—Charge 
this account, and credit ‘‘cash”’ with aJl sums spent for 
the maintenance and repair of all pumps, whether opera- 
ted by water or steam. If operated by steam, then the 
maintenance and repair of the engine or steam end of the 
pump will be charged to this account, including all fittings 
and connections above the foundations, in the engine 
rooms: include in this account packing, but not oil or 
waste. , 

33. Fuel.—Charge this account, and credit ‘‘cash” 
with all sums spent for fuel of all kinds and all expenses 
connected therewith, either in transporting, preparing, or 
handling the same until it is in its final receptacle, ready 
for use by the fireman. 

34. Oil and Waste.—Charge this account, aud credit 
‘*cash”’ with all sums spent for lubricating, or cleaning 
oil and waste used about the works, but not including 
illuminating oil. 

35. Lighting.—Charge this account, and credit ‘‘cash’’ 
with all sums spent for lamps, gas, or electric light fix- 
tures, illuminating oil, gas, or electricity. 

36. Stand-pipe.—Charge this account and credit ‘‘cash” 
with all sums spent for maintenance or repair of stand- 
pipe, including connections, foundations and painting. 

37. Distributing Reservoir.—Charge this account, and 
credit ‘‘cash,”’ with all sums spent for maintenance and 
repair of reservoirs built and used for the purposes of dis- 
tribution. 

38. Meters.—Charge this account, and credit ‘‘ cash” 
with all sums paid for meters, including freight, setting, 
caring for, and reading the same. 


Credit this account, and charge ‘‘ cash” with all sums 
received from the sale of meters. 

At the end of the year, when ‘‘ meter rents accounts 
receivable ’’ is closed, it will be closed into this account, 
and this closed into ‘‘ balance.” 

39. Sularies.— Charge this account, and credit ‘‘ cash” 
with all sums paid the officers (not employees) of the com- 
pany for services, but not expenses, which latter are 
chargeable to the account of the department for which 
they were incurred. 

40. Legal Expenses.—Charge this account, and credit 
‘* cash” with all sums paid for counsel or court fees, to- 
gether with legal printing, notices, etc., unless the same 
is connected with organization, when they will be charged 
to that account. 

41. Superintendent.—Charge this account; and credit 
‘*cash” with all sums paid the superintendent for services. 
Special expenses of the superintendent will be charged to 
the account of the department for which they were in- 
curred. 

42. Enginecring.— Charge this account, and credit 
‘‘cash’””’ with all sums paid for advice, plans, supervision, 
etc., of a technically engineering nature, either in connec- 
tion with the maintenance or repair of the works. 

43. Engine-men and Firemen.—Charge this account, 
and credit ‘‘ cash’”’ with all sums paid to engine-men em- 
ployed in operating machinery, also firemen and watch- 
men employed about the pumping machinery buildings. 

44. Office Expense.—Charge this account, and credit 
‘* cash” with all sums paid on account of office or office 
assistants, including rent, fuel, stationery, printing, post- 
age, telegrams, boox-keeping and clerical work, either in 
or out of the office. 

45. Livery.—Charge this account, and credit ‘‘ cash” 
witb all sums paid for horses, wagons, harnesses, etc., 
and the care and maintenance of the same, also for sums 
paid out for the hire of extra or special teams, to take the 
place of any of the regular teams, either to relieve the 
latter or ia case of temporary repairs or accidents. 

All teams bought and used, or hired for use, exclusively 
for any purpose which has a separate account should be 
charged directly to that account, including drayage. 

This account is intended to cover the cost of the super- 
intendent’s team or any other team used for the general 
purposes of the company. 

46. Jnterest.— Charge this account, and credit ‘‘ cash” 
with all sums paid on account of interest on bonds, bills 
payable, etc. 

Credit this account, and charge ‘‘cash” with all sums 
received for accrued interest on bonds, bills receivable, 
etc. 

47. Discount and Commission.—Charge this account, 
and credit ‘‘ stock,” ‘‘ bonds,”’ ‘‘ bills payable,” or ‘‘ cash,” 
as the case may be, with the difference between the face 
value of any stock, bonds, or bills payable, and the 
amount received for the same, or for expenses incurred in 
the sale of the same, including collection charges on the 
same, as well as on drafts or other bills of exchange, ex- 
cept when Such discounts or collection charges are merely 
direct interest charges for use of the money during time 
of collection or until the note or bond is due, when it is 
charged to ‘‘ interest.” 

48. Zaxes.—Charge this account, and credit ‘‘ cash” 
with all sums paid for taxes, whether town, city, county 
or State. 

49. Jnsurance.—Charge this account, and credit ‘‘ cash ” 
with all sums paid for insurance on buildings, stock, etc., 
except in case of insurance on stock or material in transit, 
when it would be charged to the cost of that stock or 
material. 

50. General Expense.—Charge this account, and credit 
‘‘cash ” with all sums paid out for anything not properly 
chargeable to any of the foregoing accounts, or which is 
not of itself of importance enough to have an account of 


its own. 
(To BE CONTINUED.) 


THE British Juurnal of Gas Lighting, Water Supply, 
etc., in referring to the collapse and sudden emptying of 
a reservoir at Castleford, England, says that investigation 
led to the discovery of a large cavity in the bottom of the 
reservoir through which the water had disappeared. As 
no flooding of the adjacent parts took place, it is surmised 
that there must be cavities of enormous dimensions 
beneath the reservoir, or that the water may have found 
its way into some of the disused colliery workings of the 
neighborhood. 


CONTRACTING 
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A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DEPARTMENT. 


CONTRACTING INTELLIGENCE. 


For works for which proposals are requested see also 
the ‘‘ Proposal Columns, pages i-ii-271. 
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WATER. 
For Additional Water items see Proposal Columns. 


SHEFFIELD, ALA.—The City Council has - 


taken the first steps towards a water-works 
system by engaging Johnson & Flood, hy- 
draulic engineers, to make the preliminary 
survey. 


ADAIRSVILLE, GA.—A new system of water- 
works is soon to be established at this place. 


LINCOLN, JLL.—Reports say that a new 
company has offered to establish a system of 
water-works at tbis place. 


JELLICO, TENN. —A new system of water- 
works is proposed for this place. For com- 
plete particulars address the Mayor, as above. 


HEBRON, JowA.—The sum of $25,000 has 
has been appropriated at this place for the 
purpose of establishing a system of water- 
works. 


HFrLENA, MONT.—The Eureka Reservoir 
Canal and Irrigation Company has _ been 
formed at this place. Capital stock, $200,000. 
Z. T. Burton is President. 


Dover, N. J.—Extensions are to be made 
to the local water mains. 


WILTON, IowA.—The taxpayers of this 


place have voted to make an expenditure of 


$14,000 on a system of water-works. 


ROCKVILLE CENTER, L. I.—Efforts are 
being made to have a system of water-works 
at this place. 


Kirkwoop, Mo.—The Sunset Hill Evec- 
tric Light, Water and Power Company has 
made a proposition to erect an electric light 
plant and water-works at Meramec Park to 
supply Kirkwood and neighboring villages 
with water from the Meramec River. 


MELLETTE, S. D.—The County Commis- 
sioners of Spink County have decided to sub- 
mit to a vote of the people at the general elec- 
tion, November 4, the question of issuing 
county bonds for a county artesian well sys- 
tem. 

HopkKINSVILLE, Ky.—The long discussed 
water-works question at this place has termi- 
nated in the formation of a committee to go 
ahead with the matter, as it is probable that 
important steps will be taken at once. 


ARKADELPHIA, ARK.— The City Council 
has appointed a committee to take the first 
steps towards establishing a system of water- 
works. 


TRINIDAD, CoL.—This place voted, Au- 
gust 26, in favor of establishing a system of 
water-works. 


NEWMANSTOWN, PA.—Reports say that 
this place is to have water-works. 


MILFORD, Mass.—An additional stand 
pipe is to be established at this place. 


HALSTEAD, Kan.—It is proposed to re- 
vive the water-works question at this place, 
which was started some time ago but which 
gradually died out. 


SuMTER, S. C.—A water supply project is 
being considered by the City Council. Par- 
ticulars can be had by addressing W. M. 
Graham, as above. 


WICHITA FALLS, TEX.—This place is to 
have a system of water-works. 


CoLuMBIA, S. C.—The Water-Works Com- 
mittee recommends the purchase of water 
wheels and pumps at the cost of $25,000 to 
increase the supply of water. 


Extra, lowA.—An appropriation has been 
made at this place for the purpose of estab- 
lishing a system of water-works. 


Sioux City, lowa.—The Leeds Water- 
Works Company has been organized at this 
place. 


MARSHALLTOWN, lowa.—A system of 
water-works is to be established at this place. 


MIDDLEBURY, VT.—The people of this 
place have decided to establish a system of 
water-woiks. Charles J. Starr can furnish 
particulars. 


San DieGo, CaLt.—J. D. Schuyler, of this 
place, writes: ‘‘ This city has taken the pre- 
liminary steps toward constructing an inde- 
pendent pipe distributing water-works sys- 
tem, with the expectation of buying water 
from the San Diego Flume Co., whose propo- 
sition to furnish as much as is required has 
been accepted. Mr. James D. Schuyler was 
employed to lay out a plan for the new sys- 
tem, covering 61.3 miles of pipe and includ- 
ing two distributing reservoirs in the city 
park. His plan was adopted by the council, 
and an election was called tor October 4, to 
vote on the issuance of $326,000 in bonds, 
which is the limit of the city’s capacity to 
bond. The citizens are almost unanimous in 
the determination to have works of their own, 
and cheaper and better water, and the bonds 
will undoubtedly carry.” 


GAFFNEY CiTy, S. D.—Reports say that 
the prospects for establishing a system of 
water-works at this place are excellent. The 
qu ‘stion is to be decided by a vote of the citi- 
zens to be held at an early day. 


GOSHEN, IND.—The Town Clerk at this 
place writes: “‘The City Council approved 
and ratified the following contracts for im- 
proving our water-works system, at a regular 
session held September 15: For the Hughes’ 
pumping engine, $3.990; addition to pump 
house, $1,200; extension to water mains, iron 
10-inch pipe, $4,633; water supply additional 
to what we now have, $4,075. L. W. Wanner 
is superintendent of water-works.”’ 


WESTFIELD, PA.—The Town Clerk at this 
place writes: ‘* The only steps taken for 
water-works so far is the incorporation of the 
Westfield Water Co., with a capital of $25,- 
ooo, of which J. H. Millar is president and 
A M. Leonard is secretary, both of Westfield, 

a.” 


KNOXVILLE, TENN.—Water-Works Super- 
intendent R. N. Hood, writes: ‘‘It is con- 
templated to put in new pumps, build two new 
reservoirs, additional to the ones we now have, 
and to add about 12 miles of new mains. The 
reservoirs we will build will hold 3,200,000 
gallons.” 


HENRIETTA, TEX.—J. B. Hopkins, and 
others, have organized the Henrietta Improve- 
ment and Water Company at this place, with 
a capital stock of $50,000. 


SAN ANGELO, TEX.—The water supply at 
this place is to be increased and otherwise im- 
proved. 


MONTICELLO, ILL. —City Clerk Robert 
Huston writes: ‘* At our next meeting speci- 
tcations will be submitted for a tubular arte- 
sian well of 6-inch pipe. and operations to 
commence as soon as possible.” 


Bay City, Micu.—The people of this 
place have decided to settle the question of 
expending the suin of $50,000 on water-works 
improvements, at a public election to be held 
in November. 


TAcoMA, WASH.—Surveys are being pre- 
pared for the new water-works system pro- 
posed for this place. 


SORRENTO, ME.—Town Clerk Henry Boyn- 
ton writes: ‘‘No steps have been taken to 
build the water-works at Sorrento,. except 
voting to do so at meeting of Land Com- 
pany.” 

MonMoutH, ILL.—City Clerk J. Arthur 
Stevenson writes: ‘‘We are spending $25,000 
in extending the water mains in this city. 
The contractor is W. W. McCullough, of 
Monmouth, Ill.” 


St. Paut, MINN. — The Water Board 
on September 22 opened the bids for the 
furnishing of the new pumping machinery at 
the McCarron Lake station. ‘Ihe proposals 
were three in number, and as follows: H.R. 
Worthington, of New York (bids covering 
two different makes of machinery): First bid, 
$24,700; second bid, $27,000. Holly Manu- 
facturing Company, of Lockport, N. Y. (bids 
covering two different makes of machinery): 
First bid, $28,000; second bid, $22,500. To 
both of these amounts $2,000 must be added 
for setting the boilers and arranging the 
steam pipes. E. P. Allis & Co., Milwaukee, 
$32,000. The bids were referred to Engineer 
ee for his report as to which is the lowest 
bid. 


any steps being taken to improve them.” 


SAN ANTONIO, ‘TEX.—An exchange prints 
the following: ‘‘On September 30, the ta«- 
payers of this place are to vote on the proposi- 
tion to buy the water- works plant from Colonel 
G. W. Brackenridge for $2,000,000. A call 
has been issued for a mass meeting of citizens 
at the court house on Saturday night, when it 
is hoped to inject life into the campaign. It 
is pretty generally believed that the proposi- 
tion will be beaten.” 


ROCHESTER, N. Y.—At a meeting of the 
Common Council’s additional water supply 
Committee, held September 19, a request was 
made to the Chiet Engineer to prepare ap- 
proximate estimates of the cost of obtaining 
15,000,000 gallons of water per day for an 
additional supply from Hemlock Lake on one 
band and Lake Ontario on the other; also 
the approximate cost of the preliminary sur- 
veys for the two projects. He is to report at 
the next meeting of the Committee. 


CENTRALIA, WASH.—The surveys for the 
water-works system which is to supply this 
place from the Newaukum River have been 
finished. A. J. Miller, President of the Bank 
of Centralia, has the contract. 


DARLINGTON, S. C.—City Clerk S. S. 
Burch. writes: ‘* We are erecting water-works 
here now—it is a corporation, and I respect- 
fully refer you to Mr. C. S. McCullough, 
President, for any further information.” 


ABERDEEN, WASH.—The City Council has 
had pians prepared for a new system of works 
to cost about $50,000, The question of issuing 
bonds for that amount is to be voted upon. 
The scheme embraces a 2,c00,000-gallon 
pumping plant, which will pump water intoa 
tank 230 feet above the city. A reservoir will 
also be constructed. 


LA GRANGE, ILL.—This place is to have a 
system of water-works. 


BABYLON, L. I.—The taxpayers of this 
place will settle the water-works question at a 
public election to be held September 29. 


ELMHURST, ILL.—Village Clerk A. Barder 
writes: ‘*‘ The water-works company has not 
organized yet, but they will do so in the near 
future. Engineers are just at work to get a 
correct survey and particulars. For any 
further particulars as to organization, con- 
tracts, etc., I refer you to Mr. W. H. Emery.” 


Macon, GA.—Regarding the report that 
the water-works at this place were to be im- 
proved, Ciiy Clerk B. Smith writes: ‘‘ The 
water-works are owned by the Macon Gas 
and Water Company, and I do nut know of 


HEMPSTEAD, TEX.—For important infor- 
mation regarding the projected water-works 
system for this place, address C. C. Amaler, 
as above. 


WATER-WoRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Allegheny, Pa.; Atlanta, Ga.; Sut- 
ton, Neb.; Fulton, Ky.; Homestead, Pa.; 
Marseilles, lll.; West Troy, N. Y.; Dallas 
City, Ore.; New York City; Ellsworth, Kan.; 
Austin, Tex.; Torunto, Can. 


SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 


MANCHESTER, VA.—Regarding the report 
that this place was to have a sewerage system, 
Auditor J. B. Vaden, writes: ‘*‘No steps 
taken in that direction.” 


SAN FRANCISCO, CAL.—City Surveyor 
Smith has filed plans for a sewerage system 
for Point Lobos District with the Board of 
Supervisors. The district proposed to be 
sewered covers about I,700 acres. 


Kansas City, Mo.—Contractor Patrick 
McDonald has forfeited the contract for the 
construction of the $50,000 sewer at this 
place, and the work is to be re-advertised. 
City Engineer Butts can furnish informa- 
tion. 


SEWERS.—See our Proposal Columns for 
information regarding the sewer construction 
at the following places: Iron Mountain, 
Mich.; Davenport, Iowa; New York City; 
Key West, Fla.; Detroit, Mich.; Toronto, 
Can.; Denver, Col.; Dubuque, Ia. 


BRIDGES AND IRON STRUCTURES. 


For Additional Bridge Items see Preposal Columns 

QUANAH, TEX.—It is reported that $10,000 
has been raised by citizens of this place for 
building the bridge across the Red River, 
which will unite Hardeman and Green coun- 
ties. 


New HAVEN, CONN.—The County Com- 
missioners of New Haven and Fairfield Coun- 
ties will, it is said, shortly ask bids for a 
bridge over the Housatonic River between 
the towns of Derby and Huntington. They 
expect to spend about $70,000. 


SCRANTON, PA.—It is reported the city 
will issue bonds for the erection of several 
iron bridges. 


St. PAUL, MINN.—Bridges are to be built 
at Como, Lexington and Snelling Avenues, 
the Great Northern road to bear one-third of 
the expense. 


READING, PA.—The County Commission- 
ers have received bids for the construction of 
a new bridge to span the Little Swatara 
Creek near Freytown, Bethel township. The 
bids presented for the iron works were these: 
Canton, O.. Bridge Company, $22.65 per lin- 
eal foot: Pittsburg Bridge Company, $22.98; 
Berlin Bridge Company, $23; Smith Bridge 
Company, $22.95; Variety Iron Works. $43 40; 
Dean & Westbrook, $23.87; John Dennithornr, 
$23.75; Penn Bridge Company, $22.40. The 
contract for this work was awarded to the 
Penn Bridge Company, of Beaver Falls. The 
contract for the mason work was awarded to 
Joseph P. O’Reilly, this city. The bids for 
the masonry were: Joseph Rohrbach, $1,617, 
and additional foundations $7.40 per yard; 
bea oe P. O'Reilly, $882 and $79: Jared G. 

arnell, $1,224.50 and $4.75; Elias Dieffen- 
bach, $1,150 and 37 cents per yard; A. A. 
Spannuth, $1,700 and $5. 


ROCKVILLE, CONN.—The town of Elling- 
ton proposes to replace the bridge across 
Broad Brook River at Ladd’s mills with an 
iron structure. 


NorFOLK, VA.—It is proposed to build a 
bridge from this city to Ghent at an estimated 
cost of $35,000. For particulars address 
A. P. Thom, as above. 


St. PAUL, Minn.—The plans for the super- 
structure and river piers for the Broadway 
bridge over the Mississippi River, at this 
place, have been sent to Washington by City 
Engineer Rundlett for their approval by the 
federal authorities. When the City Engineer 
receives official notification of the approval of 
the plans, bids for the superstructure will be 
advertised for. The estimated cost of the 
structure is $350,000. 


PITTSBURG, PA.—Reports say that numer- 
ous citizens of the West End propose to 
bridge the Ohio River from that locality to 
Allegheny. 


WasHINGToN, ID. C.—The House Com- 
mittee on Commerce has reported favorably 
the bill to authorize the New Orleans Termi- 
nal Railway and Bridge Company to build a 
bridge over the Mississippi above New Or- 
leans. 


CoLumsBus, O.— The Board of Public 
Works has ordered the City Engineer to pre- 
pare plans and specifications for the High 
Street viaduct. The plan may involve iron or 
steel or stone columns. 


LINCOLN, NeB.—The locat authorities have 
decided to construct two viaducts in this city. 
For particulars address Mayor Graham, as 
above. 


SCRANTON, PA.—7 he Executive Committee 
appointed by the recent citizens’ meeting for 
the purpose of presenting to the people the 
advantages to be attained by bonding the city 
for the new bridges is making every effort to 
bring the project to a successful termination. 
It is probable that the City Engineer will 
soon be instructed to prepare plans, specifica- 
tions, etc., and then it is likely an opportunity 
will be offered to bid on the work. 


Bripces.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Middlesborough, Ky.; 
San Antonio, Tex.; Knoxville, Tenn.; Dub- 
lin, Ga. 
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NEW DEPOTS. 


Norwicu, CONN. —~ The New London 
Northern Railroad proposes to erect a depot at 
this place. 


STREET-WORK AND PAVING. 


MT. VERNON, N. Y.—This village has ap- 
propriated $10,000 to macadamize the streets. 
Bids are now being received for part of the 
work, 


CANTON, O.—The City Council has in- 
structed City Engineer R. R. Marble to draw 
up plans for three miles of streets to be paved 
next spring. 

BUFFALO, N. Y.—Considerable paving is 
to be done in this city. The City Engineer 
can furnish particulars. 


STREATOR, ILL.—This city has decided to 
pave its principal streets with brick next 
spring. 


GAS AND ELECTRIC LIGHTING. 


WETUMPKA, AI.A.—This city has, it is re- 
ported, contracted with a Chicago (Tll.) com- 
pany, for the erection of an electric light plant. 


Orono, Me.—There is talk of lighting the 
Streets and dwellings of this place by elec- 
tricity. The Committee on Street Lights is 
ready to negotiate with some parties regarding 
the question. 


CoLusA, CAL.—There is a project at this 
place to establish an electric lighting plant. 
Address James Anthony, of Chico, Cal., for 
details. 


DELHI, N. Y.—The long projected electric 
light plant for this place is about to be estab- 
lished. 


LEKCHBURG, PA.—This place is to estab- 
lish electric lights. 


MonroE, Micu. — This place will soon 
have electric lights. 


La GRANGE, ILL.—Electric lights will soon 
illuminate the streets of this place. 


Hinton, W. Va.—A plant to cost $20,000 
is to be established at this place by L. M. 
Dunn and others. 


PINCKNEYVILLE, ILL.—A stock company 
has been formed for the purpose of putting in 
an electric light plant at this place, provided 
the citizens will guarantee them sufficient 
patronage to make the scheme pay. 


CAMERON, Mo.—A franchise has been 
granted to J. M. Anderson to establish and 
operate an electric light plant at this place. 


CHICAGO, ILL.—The Whiteside and Fuller 
Electric Manufacturing Company has been in- 
corporated here with a capital stock of $100,- 
ooo. he incorporatcrs are: W. H. White- 
side, W. H. Pettibone, W. D. Carlile and 
others. The company will manufacture elec- 
tric machinery and appliances. 


STANBERRY, Mo.—F. A. Weimer and 
others have incorporated an electric light 
‘ company, anda plant will be established at 
once. Froposed expenditure, $7,000. 


BRUSSELS, ONT.—An electric light plant 
will soon be in operation at this place. 


GEORGETOWN, CAL.—Reports say that a 
company is to light this place with electricity, 
and that a line willalso be run to Silver Plume 
for illuminating purposes. : 


KEOKUK, IowA.—There is talk of substi- 
tuting electricity for gas for public lighting at 
this place. 


WILTON, lowa.—This place is to have 
electric lights. 


KINGSVILLE, ONT.—The Town Council has 
agreed to loan to the Citizens’ Gas Company 
the sum of $15,000 for the purpose of enabling 
the latter to lay its mains through the town. 


RICHMOND, VaA.—An ordinance has been 
passed authorizing the Committee on Electric 
Light to advertise for bids for furnishing the 
city with electric light for 12 months or a 
shorter period, from February 8, 1891. 


CLybE, N. Y.—This place will soon have 
an electric light plant. 


MAscouTAH, ILL.—An electric light com- 
pany has been formed at this place. 


Marion, Pa.—M. C. Watson can give 
particulars regarding the gas company which 
will establish a plant, with a capital stock of 
$50,000. 


BUFFALO, N. Y.—Reports say that the au- 
thorities of this city are considering the mat- 
ter of installing and operating on public 
account an arc lighting plant. 


‘Washington, D. C., $5,175.75; 
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HOPKINSVILLE, Ky.—This place is soon to 
have electric lights. 


GREENVILLE, TEX.—The local officials are 
considering the question of having an electric 
light plant. 


JAMAICA PLAIN, MASS.—The proprietors 
of the Jamaica Plain Gas Light Company 
have voted to extend their mains in the direc- 
tion of the adjoining district of West Rox- 
bury. 


Dk LPHos, O.—It is probable that extensive 
improvements will shortly be made to the 
plant of the Delphos Electric Light and 
Power Company. 


Jamaica, L. I.—The following proposals 
for lighting the public streets, etc., of this 
place have been opened as follows: Robert 
S. Nash, of New York City, offered to light 
the village, furnishing as many electric lights 
as the Trustees desired, for $19 a lamp per 
year. The Jamaica Gas Light Company, with 
gas, at $25 a lamp per year, with an addition 
of $4 a year for each year for cleaning, light- 
ing and extinguishing; electric light, $18 per 
lamp. The Woodhaven Gas Light Company, 
pas, $25 a lamp per year. ‘Ihe National 
Electric Manutacturing and Construction 
Company, $17.50 per lamp, 32 candle-power, 
incandescent light. George B Ellery, Eleis- 
ler electric light, 32 candle-power, $18 per 
lamp. ‘The contract was awarded to the 
National Manufacturing Construction Com- 
pany. 

ELECTRIC RAILWAYS.—New electric rail- 
roads will be built, and improvements will be 
made to those already established at the fol- 
lowing places: Owosso, Mich.; Allentown, 
Pa.; Amsterdam, N. Y,; Sacramento, Cal.; 
‘Tacoma, Wash.; San Francisco, Cal.; N atick, 


Mass, 
BIDS OPENED. 


Peru, ILL.—D. C.~.Harr, postmaster of 
La Salle, ll., plumber and steam heating en- 
gineer, has been awarded the contract, at 
$11,240, for heating by steam the new monas- 
tery here. There were 18 bidders. 


MARION, IND.—Goehring & Pierson, of 
Indianapolis, have been awarded the contract 
at $106,625, for the construction of a hospital 
and other buildings at the Soldiers’ Home. 


St. PAUL, MINN.—The South St. Paul 
City Council has let the contract for the steam 
heating plant in the new city hall to Stewart 
& Larson, of St. Paul, for $1,511. 

The contract for building an addition to 
the Stickney School was awarded to J. M. 
O'Grady, of St. Paul, for the sum of $3,000. 


TACOMA, WASH.—The following proposals 
for the erection of the Court House at this 
place have been opened by the commuission- 
ers: John F. Long. $270,v00; Lillis & Goss, 
$279,900; R. Smiley, $307,557; Bassford & 
Holtz, $308. 940; . D. Milligan, $330,000; 
Fred Gribble, $341,806; Frank Cantara, 
$353,064; Sharp & Singleton, $373,300; 
Nicholas & Crothers, $386,230. Contract 
awarded to John F. Long. 


SAN FRANCISCO, CAL.—Bids for construc- 
tion of Section B of the sea-wall, including 
the filling of the wall, the thoroughfare and 
the wharf, have been received by the Harbor 
Commissioners as follows: F. J. & J. V. 
Owens, €93,320; Antonelli & Doe, $109,890; 
S. F, Bridge Company, $98,120; Warren & 
Malley, $103,480; W. C, Wing, $130,600; 
J. W. McDonald, $131,700; John Kelso, 
$117,160; B. McMahon & Son, $138, 800. 
The bid of the California Bridge Company 
was not considered on account of failure to 
furnish samples of rock to be used. Contract 
was let to F. J. & J. V. Owens, Their bid 
was $14,000 less than Engineer Manson's 
estimate. The Section begins at the foot of 
Powell Street, and extends along the city 
front to the westerly side of Taylor Street. It 
is 1,000 feet in length. The specifications 
call for 70,000 tons of rock, 84,000 cubic 
yards of earth, and material for the construc- 
tion of a wharf all along the line. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals tor the work named were opened on 
the given dates by the Supervising Architect 
of the Treasury Department: 

Charleston, W.Va.—Low temperature, hot- 
water heating and ventilating apparatus for 
the extension of the United States Post Office, 
Court House, etc., at this place, opened Sep- 
tember 24. Bidders: Crook, Horner & Co., 
Baltimore, Md , $6,043; L. M. Evans Con- 
struction Co., New York, $7,841; John Lyons, 
C. Bayamin, 
Buena Vista, Va., $4,975. 


‘ings and specification, 


WATERTOWN, N. Y.—Erection and con- 
struction (except heating) of the United States 
Post Office at this place, opened September 
19. Bidders: Peter Pitkin & Son, Rochester, 
N. Y., Gouverneur marble, $84,000; Warsaw 
blue stone, $81,000. FE. J. Bell, Portland, 
Conn., Middlesex brown stone, $56,000. Mc- 
Allister & Dall, Cleveland, O., New York 
marble, $62,997: Ohio blue stone, $60,728; 
R. Mara & Co., Syracuse. N. Y., Onondaga, 
$69,400; Amherst, $70,500; Berea, $68,300; 
Patrick Philips, Watertown, N. Y., Bannister 
blue limestone, $52,065.73. William H. 
Stemburg, Wichita, Syracuse limestone, 
$54,987. Hughes Bros., Syracuse, N. Y., 
Berea, $53,870; Amherst, $55,870; Indiana 
limestone, $56,370; Georgia marble, $59.370; 
Chaumont limestone, $54,000; Onondaga 
limestone, $56,850. John Moore, Syracuse, 
N. Y., Gouverneur marble, $55,000; O'Brien 
& Hoolihan, Syracuse, N. Y., New York 
marble, $56,864. George Van Horn, Wash- 
ington, D. C., St. Lawrence, Gouverneur, 
New York, $77,284; Berea, $68,284.26. 


INDUSTRIAL. 


PEORIA, ILL.—It is proposed to build a 
tunnel a quarter of a mile long for the benefit 
of railway travel. The Peoria Improvement 
Association can give information. 


WELDON, N. C.—A charter has been 
granted to the Great Falls Water Power Man- 
ufacturing and Improvement Company, which 
has for its principal object the development 
and utilization of the water power of the 
Roanoke River between this place and Gaston. 


Boston, Mass.—The New England Tele- 
graph and Telephone Company is considering 
the feasibility of replacing all old cedar poles 
with iron and steel. 


Lonc Brancu, N. J.—The Commissioners 
at aspecial meeting September 16, decided to 
restore the Boulevard and build a bulkhead 
and jetties the entire length of the town 
limits. A double track electric railway will 
be laid. ‘The roadway will have a promenade 
on one side, a drive on the other, and the 
tracks in the middle. 


NEw YorK City.—The Armory Board has 
decided to build an armory in West Four- 
teenth Street, on the site of the old [wenty- 
second Kegi:nent Armory, and upon two ad- 
ditional lots west of it. President Coleman 
has been authorized to negotiate for the pur- 
chase of the site for $390,000. When built 
the new armory will be used by the Ninth 
Regiment. 


WANTED. 


TOO LATR FOR CLASSIFICATION. 


AN ARCHITECT OF EXPERIENCE DESIRES 

to form partnership with ao architect having a 
good practice and doing first-class work, 1n some east- 
ern or southern city, coast city pretomed: Add ess 
ARCHITECT, Box 113, office of Tre ENGINEERING 
AND Bui_pinG Recokp. New York. 


A YOUNG MAN WITH FOUR OR FIVE YEARS’ 

experience in civil engineering and surveying, 
desires a position as leveler or rodman on prenminary 
surveys or Sewer construction; salary moderate; can 
& ve good references, Address P. L. R., Box 73, this 
Office. 


—— re nen eee 
POSITION WANTED BY A YOUNG MAN 

with ten years’ experience in arghitect’s and 
builder’s office, familar w to pract.cal details, construc- 
tion and drawings; tair draughtsman. Address Q., 
Box 72, this office. 


PROPOSALS. 


(Cootinued tron: page ii.) 


U S_ ENGINEER OFFICE, ROOM 62, ARMY 
* Building, New York, September 24, 1890. — 
Sealed proposals, in triplicate, will be received 
at this office until 12 o’clock noon on October 
25, 1890, for furnishing materials and CON- 
SPRUCTING A PILH WHARF at SANDY 
HOOK, N. di The attention of bidders is invited 
to Acts of Congress, approved February 26, 1885 
and February 23, 1887, Vol. 23, page 332, an 
Vol. 24, page 414, Statutes.at-Large. For speci- 
fications, blank forms, and all information ap- 
ly to the undersigned. G. L. GILLESPIE, 
Lisat.-Col. of Engineers. 20 


SEPTEMBER 25, 1890. 
GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M.on the isth day of October, 18go, 

for all the labor and material and eee 

complete the low-pressure STEAM HEATING 
AND VENTILATING APPARATUS for the 
U. S. Court-House and Post-Office Building at 
CHARLOTTE, N.C., in accordance with draw- 
copies of which may 
be had on application at this office or the office of 
the Superintendent at Charlotte, N.C. Each bid 
must be accompanied by a certified check for 
$100. The Department will reject all bids re- 
ceived aiter the time herein stated for the open- 
ing of the same; also, bids which do not comply 
strictly with all the requirements of this invita- 
tion. Proposals must be inclused in an envelope 
sealed and marked ‘“ Proposal for the Low- 
Pressure Steam Heating and Ventilating Ap- 
aratus, for the U. S. Court-House and Post- 
fice Building at Charlotte, N. C.,” and ad- | 
dressed to JAS. H. WINDRIM, Supervising l 

Architect, 18 
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PROPOSALS. 


Notice to Contractors. 


GEALED BIDS FOR THE GRADING. SEW- 

ERING, DRAININ G, MACADAMIZ- 
ING. and otherwise improving the streets and 
avenues of PELHAM HEIGH S, WESTCHES- 
TER CO.,N. Y., in accordance with the contract 
and specifications to be furnished by the Engi- 
neer in charge, No. 152 Prospect Avenue, Mt. 
Vernon, N. Y., until 12 o’clock M. of WEDNES.- 
DAY, October 15, 1890. 

No bids will be received unless accompanied 
by a certified check for five hundred dollars asa 
guarantee of signing contract if bid is accepted. 

All bids must be made upon the blank forms 
furnished by the engineer. 

_The own-rs reserve the ri 
all bids or parts of bids. 
the whole work. 

The sewers are to be pipe sewers. The Wo 
te Ply situated at Pelhamville Station, z 
N.H.& H.R. R. 


ht to reject any or 
Bids must be made for 


The following is a general summary of the 
estimates: 


Grading... .. . 81,399 cubic yards. 


Macadamizing.... ....... 75,615 Square yards. 

GOter sy. cece senses en ou nos 49,930 lineal feet. 

Sidewalks........ 0... ..... 27,693 Square yards. 
odding. .. soe. we 35:5903—ts os 


1,645 
Sewerage. . 30,318 lin. ft. of ipe with accessories. 


Drainage... 13,000 “ 
Water pipe. 30,986 " “ “ 
Gas pipe.... 30,000“ “ “ 


Plans can be seen, and specifications and other 
printed forms obtained upon application to the 
ngineer in charge. 


BEN. L. FAIRCHILD 
GEORGE B. CRUMBIE, t Owners. 
JOHN F. FAIRCHILD, 
Engineer in Charge. 18 


WATER-WORKS, Homestead, Pa.—Proposals 
are wanted until October 1, ‘or furnishing plans, Speci- 
fications, etc., and superintenditg the construction of 
a system of water- works at this place. 
M Hoover, Chairman Water- 
above. 


Address James 
orks Committee, as 


BRIDGE, Knoxville, Tenn —Proposals are wanted 
until October 4, for the erection of an iron bridge 
on Fitth Avenue, this city. Address the City Engi- 
neer, as above. 


AQUEDUCT, New York City. — Proposals are 
wanted until October 8, for building 1: bead-house 
superstructures, etc., for the shafts of the new Croton 
Aqueduct. Address John C. Sheehan, Secretary of 
the Aqueduct Commission, as above. 


PUMPING ENGINES, Toronto, Can.—Proposals 
are wanted until October 20, for furnishing two duplex 
Pumping engines, with a 10,000,000-gallon capacity, 
also the necessary boilers, etc., fur the same. Address 
William J. Hili, Chairman Committee on Water- 
Works, as above. 


PAVING, New York City.—Proposals are wanted 
until September 30, for paving certain streets. Ad- 
dress the Department of Public Works, as above. 


PIPE, ETC., Marseilles, 111.—Proposals are wanted 
unts] October 4, for furnishing a uantity of water- 
pipes, specials, etc. Address cL Stinson, City 
Clerk, as above. 


DREDGING, New York City. — Proposals are 
wanted until October 13. for dredging for proposed 
bulkhead wall at Fast One Hundred and Second 
Street section on the Harlem River. Address the 
Department of Docks, Pier A, North River, as above. 


STATE CANALS, Albany, N. Y.—Proposals are 
wanted until October 6, for doing certain work on the 
State canals. Address Edward Hannaa, Superintend- 
ent of Public Works, as above. 


WATER SERVICE SYSTEM. West Troy, N.Y. 
— Proposals are wanted until October 6, for furnishing 
material and labor complete for a water service system 
at the Waterviiet Arsenal. Address Lieut -Col. C, 
H. varker, U.S. A., as above. 


CARPENTER AND IRON WORK, Toronto, 
Can.—Proposais are wanted unti] October 1, for the 
rough carpenter work and the constructional iron work 
ot an office build-ng io this city. Address Knox & 
yee architects, corner Queen and Victoria Street $, 
as above. 


BRIDGE, Dublin, Ga.—Pr. posals are wanted nntil 
October 20. for the erection of an 1108 bridge across the 
Oconee River, at this place. Address John Fr. Dun- 
can, Ordinary, as above. 


SEWERS, Detroit, Mich.—Proposals are wanted 
until Cetober 6, tor the construction of numerous 
sewers in this city. Address the Board of Public 
Works, as above. 


MACADAMIZING, Dunkirk, N. Y.—Proposalsare 
wanted uatil October 3, for macadamising certain 
roads 1n the vicinity of this p:ace. Address Edward 
Madigan, City Clerk, as above. 


SEWERS, Denver, Col.—Proposalg are wanted un- 
til October 17, for the construction of certain sewers in 
this city Address F. B. Crocker, President of the 
Board of Pubiic Works, as above. 


SEWERS, Toronto, Can.—Proposals are wanted 
until October 7, for the Gonstruction of sertain sewers 
at this place. Address Joho shaw, Chairman Com- 
mittee on Works, as above, 


PAVING, New York City.—Proposals are wanted 
until October 7, for doing certain streets Paving. 
Address the Department ot Public Works, as above. 


r 

DREDGING, New York City.—Proposals are 

wanted until October 9, for dredging for a pier at the 

foot of East T'wenty-sccond Street, Addcess the De- 
partment of Docks, Pier A, North River, as above.¢ 


ROADS, Tompkinsville, S. I.— Proposals are wanted 
until October 13, for the improvement of certain roads 
at this place. Address Charles M. Todd, Supervisors’ 
Clerk, fro tem, as above. 


PIPE, BOILERS, ETC., Water Valley, Miss,— 
Proposals are wanted, no date specified, for furnish 
ing pipe, boilers, pumps, etc., for water-works, Ad- 
dress Mayor W. A. Herring, as above, 
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Building [ntelligence. 


NEW YORK. 


59th st, s s, 200 w 6th av, br and s school 
bldg; cost, $40,000; 0, J Goldman; a, Schickel 
& Co. 

gth av, s w cor 15th st, br warehouse; cost, 
$8,000; lessee, C H Southard; a, Berg & 
Clark. 

Columbus (gth) av, e s, 50.5 s 118th st, br 
and st flat; cost, $18,500; o, A Gallo; a, J 
Barrett. 

616-18 West 52d st, br stable; cost, $10,- 
000; o, G W Plunkett; a, W H C Hormun. 


226 Rivington st, br shop; cost, $7,000; Oo, 
J Kern; a, A J Finkle. 

S wcor 72d st and av B, br stable; cost, 
$8,000; 0, A Kempt; a, M C Merritt. 

S s 72d st, 45 w av B, 2 br tens; cost, $26,- 
000 all; o and a, same as above. 

155-59 East 23d st, brstore; cost, $100,000; 
o, Jordan & Moriarty; a, A Wagner. 

846 7th av, br flats; cost, $18,000; o, T 
Buckley; a, French & Dixon. 

N s 109th st, 95 e av A, 2 br dwells; cost, 
$28,000 all; o, J McGunners; a, R C Mc- 
Lane. 

23 Orchard st. br ten; cost, $10,000; 0, A 
J Dworsky; a, Herter Bros. 

63 Canal st, br ten; cost, $7,500; o and a, 
same as above. 


E s Linton av, 225 s 166th st, 4 fr dwells; 
cost, $12,000 all; o and a, W Bloodgood. 


S s 123d st, 175 e 7th av, 6 br dwells; cost, 
$84,000 all; o, E K Smith; a, R R Davis. 

13th, Grace, Thompson, Lawton avs, br 
market; cost, $9,000; 0, City of New York; 
a, not given. 

147-49 Clinton st. br flat; cost, $26,000; o, 
M Jacobson; a, F Ebeling. 


ALTERATIONS—NEW YORK. 


1448 Broadway, br hotel; cost, $100,000; 0, 
L L Todd; a, T E Thomas. 


563-65 Greenwich st, br factory; cost, $20,- 
000; o, L Gordon, a, ‘I G Smith. 

236-44 Eldridge st, br factory; cost, $25,- 
000; 0, Nayerweather & Laden; a, Romeipe & 


Stever 
BROOKLYN. 


S s Bleecker st, 334 w Knickerbocker av, 4 
fr dwells; cost, $12,000 all; o, Crons & Mont- 
gomery; a, W M Coots. 

}, s Graham st, 102 n Willoughby av, br 
school; cost, $60,000; 0, Rev ‘thos ‘Taafe; a, 
T F Houghton. 

N s Ilimrod st, 175 w Knickerbocker av, 6 
fr schools; cost, $25,500 all; o, G Gutting: a, 
F J Lessing. 

N s McDonough st, 90 w Howard av, 6 br 
schools; cost, $33,000 all; 0, T Macdonald; 
a, A Hill & Son. 

N w cor Greene and Sumner avs, br school; 
cost, $20,000; o, T B Bryant; a, J E Dwyer. 

N s Ridgewood av, 70 e Linwood st, 3 fr 
schools; cost, $7,500 all; 0, W Cosly; a, E 
G Vail, Jr 

W s Vanderbilt av, 75 feet n St Mark’s, 4 
br schools; cost, $14,000 all: o, DO’Connell; 
a, I A Remson. 


N s Eagle st, 395 e Franklin st, br school; 
cost, $39,700, o, Board of Education; a, J W 
Naughton. 

N s Pacific st, 212 w Classon av, 2 br 
dwells; cost, $17,000 all; 0, G W Powell; a, 
not given. 

N w cor Herkimer st and Ralph av, br 
dwells; cost, $10,000; 0, C Welsher; a, N 
Holmberg. 

Chauncey st, s $s, 325 e Stuyvesant av, 7 br 
dwells; cost, $3,500 each; 0, Michael O’ Mara; 
a, John E Dwyer; b, not selected. 

Essex st, e S,90 Ss Ridgewood av, 4 fr 
dwells; cost, $3,000 each; o and b, Andrew 
Walker. 

ALTERATIONS—BROOKLYN, 

W s Bedford av, 60n Madison st, br dwell; 
cost, $7,187; 0, Aurora Grata Association; a, 
Kk B Eastuane 

N s Stagg st, near Waterbury st, br school; 
cost, $46,co0; 0, Board of Education; a, J 
W Naughton. 


MISCELLANEOUS. 


BATAVIA, O.—The Jail Commission of 
Clermont County, Ohio, will build a new 
jail at this place, from plans they have ac- 
cepted, to cost $25,000. J R Shaw is Presi- 
dent of the Commission. 
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BUILDING INTELLIGENCE. 


BOSTON, MASS.—Brighton av, near Har- 
vard st, stone church; cost, $40,000; 0, 
Allston Congregational Society; a, E L 
Clark; b, Woodbury & Leighton. 


157 Harrison av, br ladder house (B F D); 
cost, $14,000; 0, city of Boston; a, city 
architect; b, D H Jacobs & Son. 

Walker st, cor Russell st, br apart; cost, 
$10,000; 0, I J McCantey; a, G W Capen. 


459-61 Sumner st, 2 {r dwells; cost, $7,- 
500; o and b, John McCormick; a, J S 
Eastman. 

Milton av, near Norfolk st, 3 fr dwells; 
cost, $8,000;0, F L Creesy; a, G F Wallis; 
b, E O Goodwin. 

37 Savin st, fr dwell; cost, $7,000; 0, 
Hannah L Connell; a, A B Pinkham; b, 
W S Davis. 


CINCINNATI, O.—Birr and Dodsworth 
sts, br church; cost, $10,000; 0, Mt Zion 
M E Church; a, Samuel Hannaford’s 
Sons. 

Grand av and Morris st, 3%4-story flats; 
cost, $7,000; 0, Francis D Cloud. 


3d and Smith sts, ro-story office bldg; 
cost, $150,000; o, Central Union Depot and 
R’y Co. 

Court and Harriet sts, 3 story br foundry; 
cost, $40,000; 0, John G Morris; a, Samuel 
Hannaford’s Sons. 


COLORADO SPRINGS, COL.—John T. 
Ford, of Baltimore, proposes to build a 
$100,000 hotel here. 


DETROIT, MICH.—268-274 W Fort st, 
br block eniarged and remodeled for hotel: 
cost, $25,000; o, Estate of G H Hammond; 
b, not let. 


Woodward av, n of R R crossing, 2-story 
br schoolhouse; cost. $25,000; 0, Board of 
Education; a, R W Wallace; b, not let. 


Farnsworth st bet John R and Brush sts, 
2 4-story br and s res; cost, Shi 000s O, 
Wm Reid; a, AC Varney & Co; b, not let. 


LADD, I1LL.—The Diamond Drill Works, 
of Chicago, will build a $32,000 drill works 
here next season. 


LA SALLB, ILL.—J E Malone. Kawin & 
Co, T Lucey, A Locke, and Joseph Daily 
will build a block of 2-story pressed brick 
stores next spring. 


The Turners will build a new hall after 
plans by Architect Boehm, of Joliet. The 
contract for plumbing has been awarded to 
George B Leonard for $1,800. 


McGREGOR, IOWA. — Joseph Reynolds, 
better known as ‘‘ Diamond Joe,” of the 
barge and steamboat line on the Mississippi, 
it is said will build a large hotel here. 


MADRID, N. ¥Y.—Fr house; 0, J E Boyn- 
ton; cost, $3,500; heat with furnace. 


PRINCETON, N. J.—Plans for a large 
dormitory at the college at this place, have 
just been completed by architect John L 
Faxon, of Boston, Mass. The estimated 
cost is $120,000. 


PROVIDENCE, R. I.—Lincoln st, Swedish 
church; o, Swedish Gloria Der Parish. 


STREATOR, ILL.—Howland & Co., furni- 
ture dealers, will erect a brick block next 
season. 


SIOUX CITY, IOWA.—Lynn addition to 
Sioux City, shoe factory, 35x300; cost, 
$20,000; o and a, Geo Parsons & Co; b, 
Younglove & Smith. 


TACOMA, WASII.—The Tacoma Land 
Company has received plans for a $750,000 
hotel. 


WEST ELGIN, ILL.—Brick school-house; 
cost, $24,000; o, City of Elgin; a, C L 
Stiles. 


WORCESTER, MASS.—Main corner of 
Austin st, br block; cost, $20,000; 0, R C 
Taylor; a, J William Patstone; b, S I 
Howard. 


YONKERS, N. Y.—WThe Committee on 
Buildings of the Palisade Club, of Yonkers, 
have had plans prepared for a new club 
house, to cost $21,000. The architect is 
Mr Henry C Rapelye, of Mount Vernon, 


BuILDINGS.—There is nothing over $7,000 
in value to report at the following places : 
Geneva, N. Y.; Warren, O.; Charleston, 
S. C.; Findlay, O.; Dennison, O.; Harris- 
burg, Pa.; Topeka, Kan.; Canton, O.; Day- 
ton, O.; Madison, “Vis.; Wheeling, W. Va.; 
Saginaw, Mich.; Milwaukee, Wis. 
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TO THE ARCHITECT.—We make 
goods that you need not hesitate to specify. 
They will do you credit and please your 


clientage. 


TO THE PLUMBER.—We advertise, to increase 
the demand for our Standard Porcelain Lined Baths, 
Soil Pipe and Wash Trays. Bear in mind that while 


we advertise and communicate direct with the consumer, 


we sell no goods whatever except to Master Plumbers 


or Dealers in Plumbers’ Goods. 


Our discounts are only quoted to the trade. 


STANDARD MANUFACTURING CO., 
PITTSBURG, PA. 


SEND FOR NEW CATALOGUE 


DOMESTIC WATER SUPPLY. 


IMPROVED RIDER HOT-AIR ENGINE, 


With Recent Valuable Improvements, not on Engines of other makes. 


Built by RIDER ENGINE CO., the Original Makers. 


Reduced rates to Contractors, Architects and Plumbing Trade. 
Send for Catalogue No. 9. 


SAYER & CO., 37 Dey Street, New York. 
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MINNEAPOLIS, a0 S. ‘Third St., NEW ORLEANS, 21 Union St. 


Office and Manutactory: 
30 BEVERLY ST., BOSTON. 


“pe frequent receint of requests from all sections of the country for 
copies of the Architectural Supplements that have appeared during the 
past few years in THE ENGINEERING AND BUILDING RECORD’s critically 
selected architectural series, has induced us to collect all available original 
sheets of these special illustrations, as issued with each number, and to 
offer them for sale in lots of twenty, neatly and carefully rolled and sent 
postage free, on receipt of one dollar in postage stamps or by postal order. 
Address, BOOK DEPARTMENT, 


THE ENGINEERING AND BUILDING RECORD, 


277 Pearl Street, New York. 


BRUCE PRICE, New York, on Janua~y28, 1886, wrote: “ The tllustrations 
tssucd in your publication are the best to my mind published in this country, and 
must, as a critical resource, be of the greatest service to my profession.” 
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SPECIAL OFFERS. 


DouBTLEss many of our subscribers have a 
friend who thinks of subscribing to THe ENGI- 
NEERING AND BUILDING RECORD for the coming 
year, and as every paper, however successful it 
may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember : 


First.—Any present subscriber can have 
his subscription extended one 
ing us $7.25, accompanied by the name and 
address of a new subscriber who is not now 
buying THE ENGINEERING AND BUILDING 
Recorp of a newsdealer. 


Second.—Any present subscriber can, un- 
der the conditions mentioned in first offer, 
have his own yee subscription for $2 by 
sending us, with his renewal, two mew 
names and $10, or for $1, by sending three 
new names and $13. 


THE ENGINEERING AND BUILDING REcorD, 
P. O. Box, 3037. 277 Pearl Street, New York. 
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VISIT OF THE FOREIGN ENGINEERS 
TO THE UNITED STATES. 


THE New York meeting of the American 
Institute of Mining Engineers, which was held 
this week, was remarkable in several respects, 
having been not only a gathering of that body 
alone, but, in a measure, also of many members 
of the sister societies of civil, mechanical and 
electrical engineers to welcome to the United 
States visiting members of the British Iron and 
Steel Institute and of the Verein Deutscher 
Eisenhuettenleute. The meeting was of a de- 
cidedly international character, the foreign 
engineering institutions being largely repre- 
sented, several hundred members being present. 

The plan of having a meeting of the British 
Iron and Steel Institute in the United States is 
one of several years’ standing and has been 
talked over a good deal, but its execution seems 
to have finally been hastened by the visit to 
Europe last year of the mining, civil and me- 
chanical engineers’ societies of this country. 
The simultaneous coming of the German engi- 
neers, who represent industries closely allied to 
those of the Iron and Steel Institute, adds to 
the importance of the gathering, and has helped 
to bring about an opportunity for at least a 
partial return of those courtesies which were 
extended so lavishly to the American engineers 
during their stay abroad. How well this return 
is to be effected can at present best be indicated 
by a brief review of the programme which has 
been mapped out by the American Committee 
of Arrangements and Entertainment. 

Besides excursions on Tuesday and Wednes- 
day, specially arranged for the ladies in attend- 
ance, there was an excursion up the Hudson 
River, by boat, on Wednesday afterncon, while 
for yesterday afternoon three others had been 
arranged to different points; one by boat up the 
East River to the Navy Yard, the De La Vergne 
Refrigerating Machine Company’s Works, and 
to the Washington Bridge over the Harlem; 
another, by train, to the Tilly Foster Iron 
Mine and Electrical Separating Works; and the 
third, by train, to the Edison laboratory at 
Llewellyn Park, N. J. Invitations had also been 
extended to visit the Hudson River Tunnel and 
various noteworthy manufacturing establish- 
ments in the vicinity of New York. 

To-day, the members and guests proceed, by 
special train, to Philadelphia; on Tuesday, 
October 7, to Lebanon and Harrisburg; and on 
Wednesday to Johnstown and Altoona, arriving 
Wednesday evening at Pittsburg, according to 
the programme of the General Reception Com- 
mittee. At Pittsburg, two joint international 
sessions will be held by the Mining Engineers 
and the Iron and Steel Institute and their guests, 
for the reading of papers. 

The general excursion will proceed from Pitts- 
burg to Chicago, and at the close of the visit to 
Chicago will divide into two parties, going re- 
spectively north and south. According to the 
programme of the General Reception Commit- 
tee, the northern excursion will visit the Meno- 
minee, Gogebic and Marquette iron ranges and 
the ].ake Superior copper district, returning to 
New York via the Sault Ste. Marie Canal, the 
Sudbury (Canada) nickel and copper mines, and 
Niagara, while the southern excursion will go 
from Chicago to Birmingham, Shelby and Annis- 
ton, Ala., returning to New York viz Chatta- 
nooga, Tenn., Middlesborough, Roanoke, Cripple 


Creek iron mines and Pocahontas coal mines, 
Luray, Va., and Washington. Both excursions 
will reach New York about October 28. 

Considering the proceedings of the week just 
past, it was scarcely to be expected that much 
work would be accomplished at the various ses- 
sions in the way of reading and discussing 
papers. Of such papers there was certainly no 
lack, but the attractions of sight-seeing and un- 
conventional social intercourse among the mem- 
bers were sufficient to keep all but a relatively 
small proportion away from the business sessions. 
The foreign visitors were naturally anxious to 
see all there was to be seen in and around New 
York, and the American engineers, ably assisted 
by a local committee of ladies, were correspond- 
ingly anxious to prove themselves agreeable and 
satisfactory guides. The slim attendance at the 
sessions, though unfortunate, was, therefore, not 
to the discredit of the papers. It is, moreover, 
not to be expected that the experiences in con- 
nection with the sessions next week will be re- 
markably different. However much the ten- 
dency may have been criticised to spend a large 
share of the time during engineering conven- 
tions in excursions to different points of inter- 
est, the fact remains that a good deal of infor- 
mation, not otherwise readily obtainable, is made 
available by this plan, and even in the present 
instance it is not likely that there will be any 
murmurs that time has been needlessly wasted. 

So far as the foreign guests are concerned, it 
seems almost needless to say that they will not 
be permitted to leave the United States without 
having been given good opportunities to form 
reasonably fair impressions of the natural and 
industrial resources of the country. 


RAPID TRANSIT IN CITIES. 


SOME very interesting and valuable figures, 
illustrating the development of rapid transit in 
cities, are given in Census Bulletin No. 11, de- 
voted to transportation, and just issued from the 
Census Office at Washington. Street railroads 
have never before been brought within the scope 
of the census statistics of transportation, and 
some peculiar difficulties were met with in col- 
lecting the figures. Of the 286 street railroads 
to which the statistics relate, having a total 
length of 3150.93 miles, thirteen with a total 
length of 135.75 miles had not made reports up 
to the time of publishing the bulletin, and the 
information in regard to them was obtained 
with approximate correctness from other sources, 
In several other cases the returns received were 
so imperfect that it was necessary to resort to 
approximations. Taken altogether, however, 
the work would seem to have been carried out 
with commendable attention to details and the 
published tables are, no doubt, the most reliable 
now existing. They show the growth of rapid 
transit facilities from 1880 to 1889, inclusive, in 
cities of the United States having over 50,000 
inhabitants. 

There are, in all, five tables replete with 
valuable data. Table I. gives the number of 
miles operated in each city during the years 
stated, and also the aggregate mileage of the 
56 cities for each year; Table II. shows the in- 
crease and percentage of increase in the aggre- 
gate mileage of the different roads; Table IIT. 
the total mileage operated in each city on 
December 31, 1889, is subdivided so as to show 
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the number of miles operated by each of the 
various kinds of motive power; Table IV. 
shows the percentage of total mileage operated 
by each kind of motive power on the same date ; 
and Table V,, finally, shows not only the total 
length of line in each city on December 31, 
1889, but also how much of this line is laid with 
single and how much with double track. The 
length of all tracks, including sidings, is also 
given. 

It appears, that of the cities considered, 
Omaha has made the greatest increase. Start- 
ing with 43% miles of track in 1880, there are 
now nearly 45 miles. Denver has grown from 
8 to 63% miles; Minneapolis has increased to 
42% miles; Chicago, in the ten years, has laid 
104 miles, increasing 129.6 per cent.; Philadel- 
phia, which is near the bottom of the list, has 
added 34% miles, or 13.76 per cent. in the ten 
years. Of electric roads Boston has 49 miles, 
Scranton 23, Pittsburg 20, Omaha 23, and Cleve- 
land 18. Denver has 29 miles of cable road, 
Kansas City 38, San Francisco 47, Chicago 24, 
St. Louis 20, Philadelphia 23. New York has 
32% miles of elevated roads, Brooklyn 24%, and 
Kansas City 54. Of surface roads operated by 
steam, Birmingham, Ala., has 60 miles, Kansas 
City 323%4, Los Angeles, Col., 2534; Nashville, 
Tenn., 20; Minneapolis 23; and San Francisco 
13. 
It is out of the question to reproduce all the 
tables here, but to the more particularly inter- 
ested reader reference to them will prove in- 
structive. As an illustration, however, of the 
extent to which the various kinds of motive 
power are in use we append Table IV.: 


"MoTivE PowEr. Miles. Per cept. 

Animal power ............eee0; 2,351.10 74.62 
Electricity. .........ccesseeeees 260. 36 8.26 
Cables sc iso- oben 526, hee 255.87 8.12 
Steam (elevated roads).......... 61.79 1.96 
Steam (surface roads)..... ..... 221.81 7.04 
T Otalincesieeca- dees 3,150.93 100,00 


These figures tell their own story. Among 
the comparisons which the other tables make 
possible, it may be of interest to briefly state 
that the table giving the length of line in 1889, 
shows Philadelphia far ahead of all other cities. 
The length assigned to each of the leading five 
cities is as follows: Philadelphia, 283.47 
miles; Boston, 200.86 ; Chicago, 184.78 ; New 
York, 177.10; and Brooklyn, 164.44. In the 
table, however, which gives the length of all 
tracks, we find that, as regards the position of 
Philadelphia, the table is reversed, and that 
New York rises from fourth to first place. The 
number of miles assigned to each city in that 
table is: New York, 368.02; Chicago, 365.50; 
Boston, 329.47 ; Brooklyn, 324.63; and Phila- 
delphia, 324.21. The reason of these changes 
becomes clear by the statement that the length 
of double track in each of the five cities is as 
follows: Chicago, 176.05 miles; New York, 
161.90; Brooklyn, 138.84 ; Boston, 104.54; and 
Philadelphia, 39.99 miles. From this it is seen 
to be a peculiarity of the Philadelphia roads, 
and, to some extent, of the Boston roads also, 
that the tracks usually occupy different streets 
in going to and from a terminus, instead of 
being laid upon the same street. The result of 
this is that roads in the cities named traverse a 
greater length of street in proportion to track 
length than in New York, Brooklyn or Chicago. 

As to rapid transit facilities in cities of the 
United States generally, the statistics show that 
on December 31, 1889, 476 cities and towns had 
street railroads, and that the total number of 
these in independent operation was 807. 


Ir is announced that Lieut. L. N. B. Wyse has ob- 
tained from the United States of Columbia an extension 
of the time for completing the Panama Canal, probably 
adding six years to the present concession, which ends in 
1892. 


cost of freight for such heavy timber from Australia and 


STORAGE BATTERY STREET CARS AT PARIS. 


EXPERIMENTS with the working of tramways by elec- 
tricity. says the London Electrician, are being continued 
in Paris by the Northern Company on the line between 


Levallois and Madeleine. Four cars are practically worked, 


and the Société Francaise d’Accumulateurs Electriques 
(Faure-Sellon-Volckmar), who supply the motive power at 
the rate of 3d. per car and kilometer, are of opinion that 
The motive power is fur- 
with 


the traffic will be permanent. 
nished by Faure-Sellon-Volckmar accumulators, 


double plates. The batteries are divided in 12 boxes, 


each containing nine elements coupled in series, 108 cells 
in all, and as each element weighs 15 kilograms, the total 


weight of the battery is 1,620 kilograms. 


The 12 boxes are placed in cupboards in the corners of 
the car—four in front and eight behind. The connections 
are so arranged that the elements, when the boxes are 
fixed in their places, become automatically ranged in 


groups of three by three boxes behind each other, so that 


there are four groups in all of 27 elements ranged after 
each other. ‘chese four groups may be connected for work 


in four different ways, as at the Birmingham tramway. 


The various connections are effected by the aid of a com- 
mutator, consisting of a wooden cylinder, with contacts 
on the surface. . The cylinder is turned by a handle. The 


electrical motor is of Siemens’ construction, and situated 
below the car in front. 


car through gearing, which reduces the speed in the pro- 
portion of 26 to I. 

The motor is reversed by the use of a double set of 
brushes. ‘The cars weigh 3,500 kilograms, there being 
1,600 kilograms of accumulators, and they carry 50 per- 
sons. During ordinary speed of 11 kilometers (6.85 
miles) an hour the electrical work required is as follows : 
On level road, 4.3 h. p. (16 ampéres X 200 volts); on in- 
cline of 1 in 100, 7.8 h. p. (29 ampéres X 200 volts); on 
incline of 1 in 50, 11 h. p. (42 ampéres X 200 volts). 
With a speed of g kilometers (554 miles) an hour and an 
incline of 1 in 33, 12.3 h. p. (46 ampéres X 200 volts) are 
required. On an incline of 1 in 25, 15.3 h. p, (57 ampéres 
200 volts). Finally, with a speed of 5 kilometers (3 
miles) an hour and an incline of 1 in 20 the force is 10.2 
h. p. (38 ampéres X 200 volts), and on an incline of 1 in 


18, 10.75 h. p. (40 ampéres X 200 volts). 


JARRAH WOOD. 


THE last number of the Kew Budleton contains a note 
on the properties and uses of the jarrah wood, a species of 
eucalyptus, native to Western Australia. The main diffi- 
culties in connection with its use in this country are the 


its intense hardness, which makes it difficult for ordinary 
English carpenters’ tools to work it. The tree which 
produces it grows generally to a height of 100 feet, and 
sometimes 150 feet. It is found only in Western Aus- 
tralia, extending over the greater portion of the country 
from the Moore River to King George’s Sound, forming 
mainly the forests of these tracts. According to Baron 
Mueller, when selected from hilly localities, cut while the 
sap is least active, and subsequently carefully dried, it 
proves impervious to the borings of insects. Vessels con- 
structed solely of it, have, after 25 years’ constant ser- 
vice, remained perfectly sound, although not coppered. 
It has been tried at three places in the Suez Canal, and 
after having been down seven years, the trial samples 
were taken up in order that a report on their condition 
might be sent to Paris. 


UNDER the head ‘‘ The City House in the West,” Mr. 
John W. Root, of the firm Burnham & Root, architects, 
of Chicago, Ill., contributes an interesting article to the 
October number of Scribner's Magazine. As implied in 
the title, the article concerns itself witb one line of West- 
ern city architecture, and the reader will find, besides Mr. 
Root’s well written account, a series of finely executed 
engravings illustrating the subject. 


THE ARCHITECTURAL LEAGUE OF NEW 
YORK. 


THE next meeting of the League will be held on Mon- 
day evening, October 6, at the ‘‘ Arena,” No. 41 West 
Thirty-first Street. Dinner will be served at 6.30 o'clock. 
Mr. F. S. Dellenbaugh will speak on the subject oj 
‘* Architectural Forms in Nature.’’ 

The Committee on Current Work announces that 
arrangements have been made with Mr. C. H. Blackall, 
of Boston, to read a paper on ‘* Portuguese Architecture,”’ 
at the November meeting. 


The number of revolutions may 
be raised to 1,600 a minute, but under normal working it 
is 1,000. The power is transmitted to the wheels of the 


MEETINGS OF ENGINEERING SOCIETIES. 


The AMERICAN SocIETY oF Civic Encineers holds its regular 
meetings on the first and third Wednesday in each month, at the 
House of the Society, 127 East Twenty-third Street, New York, 

The Boston Sociaty or Civit Encinggrs holds its regular meet- 
ings at the American House, Boston, at 7.30 P. M., on the third 
Wednesday in each month. 

The Wustern SociETY oF ENGINEERS holds its regular meetings 
at its hall, No. 67 Washington Street, Chicago. at 7.30 P. M., On the 
first Wednesday in each month. 

The Encinzers’ Cuus or St. Louts holds regular meetings in the 
club’s room, Laclede Building, corner Fourth aod Olive Streets, St. 
Louis, on the first and third Wednesdays in each month. 

The ENGiNexRs” CLus oF PHicapsLpnia holds regular meetings 
at the House of-the Club, 1122 Girard Street, Philadelph-a. 

The Encingesrs’ Society of Western Pennsytvania holds regu- 
lar meetings on the third Tuesday ia cach month, at 7.30 P. M., at its 
rooms in the Penn Building, Pittsburg, Pa. 

‘the ENGingERS’ Cius oF Cincinnatt holds its regular meetings 
at 8 Pp. M. on the third Thursday of each month at the Club rooms, 
No. 24 West Fourth Street, Cincinnati. 

The Civic Encingxrs’ Cius or CieveLanp holds regular meet- 
ings on the second Tuesday of each month, at 8 P.M., in the Case 
Library Building, Cleveland. Semi-monthly meetings are held on 
the fourth Tuesday of the month. 

The EnNcingers’ Cius oF Kansas City meets in Room 200, Baird 
Building, Kansas City, Mo., on the second Monday in each month. 

The ENGINEERING ASSOCIATION OF THE SouTHWwEST holds regular 
meetings on the second Thursday evening of each month at & 
o'clock, at the Association headquarters, Nos. 63 and 64 Baxter 
Court, Nashville, Tenn. 

The Civit Encitnaggrs’ Socigty oF St. Pau, meets at St. Paul, 
Minn., on the first Monday in each month. 

The Montana Society or Civ. ENGINERRS meets at Helena, 
Mont., at 7.30 P. M., on the third Saturday in each month. 

The Crvit Encingers’ AssociaTION oF Kawsas holds regular 
meetings on the first Wednesday in each month at Wichita, Kao. 

The New ENGLAND Water- Works AssociaTion holds quarterly 
meetings in Boston at Young’s Hotel. 

Tue Canapian Society or Civit Encingers holds its regular 
meetings on each alternate Thursday, commencing with the gth of 
October, at the House of the Society, rz2 Mansfield Street, 
Montreal. 

Tue first fall meeting of the Engineers’ Club of Philadelphia will 
be held at the Club House to-day at 8 o'clock P. mM. 


The convention of the American Institute of Architects will be 
held in Washington, D. C., beginning on October 22, and continuing 
until the business has been completed. Papers on art, construction 
aod kindred topics are solicited from the members. The titles of 
such papers should be forwarded to the Committee of Arrangements 
by October 8, so they can be arranged for in the Order of Pro- 
ceedings 


THE corner stone of the new Chamber of Commerce 
building at Boston, Mass., was laid on September 29. 


OBITUARY 


WILLIAM JOHNSON, architect, died at Brooklyn, N. Y., 
last week, of a complication of diseases and old age. 


FREDERICK BILLINGS, ex-President of the Northern 
Pacific Railroad, died on September 30, in Woodstock, 
Vt., from the effects of a paralytic stroke and advanced 
age. 


STEPHEN P. PERKINS, an old and well-known builder, 
of Woodbridge, Conn., died suddenly on September 27. 
Among numerous prominent buildings which Mr. Perkins 
constructed are the Yale Art School, the Peabody Museum 
at Yale, the Alumni Hall on the campus, Yale Divinity 
School, North Sheffield Hall of the Scientific School, the 
Church of the Sacred Heart, and the old railroad station 
at Hartford. 


PERSONAL. 


WILLIs W. CAszEy, C-. E., was recently appointed 
Deputy County Surveyor at Joliet, Ill. 


Mr. A. P. CuTTING, architect, of Worcester, Mass., 
has just returned from a two months’ trip in Europe. 


Hon. JOHN BOGART, State Engineer New York, and 
Secretary American Society of Civil Engineers, arrived 
from Europe on September 29. 


ARTHUR H. WILLIAMS, a prominent contractor of 
Camden, N. J., was killed at a Camden and Atlantic 
Railroad crossing on September 30. 


AT the New York meeting of the British Iron and Steel 
Institute, Sir Frederick Abel, C. B., F. R. S., of London, 
was chosen to succeed Sir James Kitson, Bart., as presi- 
dent for the ensuing year. 


HENRY W. CANNON, President of the Chase National 
Bank, has been appointed by Mayor Grant of New York, 
to fill the vacancy in the Aqueduct Commission caused by 
the death of Walter Howe. 


AMONG other prominent members of the British Iron 
and Steel Institute now at New York, are: Sir James 
Kitson, Bart., Sir John G. N. Alleyne, Bart., P. C. Gil- 
christ, E. P. Martin, E. Windsor Richards, G. T. Snelus 
and J. S. Jeans. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
SHOOTING LODGE OF FRANCIS I., PARIS. 
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ENGINEERING SOCIETIES. 


A MEETING of the Western Society of Engineers, of 
Chicago, was held on Wednesday, September 3, at 8 
o’clock Pp. M., President L. E. Cooley in the chair, and 
some 80 members and visitors present. The minutes of 
the previous meeting were disposed of and the Secretary 
made a report of the meeting of the Board of Directors. 

The following members were elected : Rudolph B. Bour- 
land. C. F. Theodor Kandeler, Edward L. Abbott, 
Charles H. Miller. 

The following applications for membership were re- 
ceived: Chafles E. Hopkins, Charles V. Weston, Theo- 
dore Starrett, Jacob A. Harman, Henry E. Gamble, Ira 
Smith Dunning, L. C. B. Holmboe, Charles J. Morse, 
William E. Miller, Ridley H. Lawrence, Harold A. 
Boedker, 

The special topic of the meeting was the World’s Fair 
Site. 
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A REGULAR meeting of the American Society of Civil 
Engineers was held October 1, with President W. P. Shinn 
in the chair. Regular business was transacted and invi- 
tations read to join the meetings and excursions of the 
Mining Engineers and their guests from Germany and 
England, who are now in convention, with headquarters 
in New York. 

The Secretary announced the recent deaths of the fol- 
lowing members of the Society: W. H. Atwood, Cleve- 
land, O.; M. S. Belknap, Savannah, Ga.; Theodore 
Allen, So. St. Louis, Mo.; C. Ackenheil, Elizabeth, N. 
J.; J. L. Gillespie, St. Paul, Minn.; and J. F. Wells.. 

A paper by J. Fras. Le Baron, M. Am. Soc. C. E., on 
‘* The Fallacy of the Contract System of the U. S. Land 
Surveys,” was read by the Secretary, and discussed by R. 
L. Harris. Adjournment was followed by the usual 
light collation. 
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The following candidates were elected : 


As Members.—Guilliaem Aertsen, Manager Latrobe Steel Works, 
Latrobe, Pa.; William Sinclar Bacot, Water-works Engineer, New 
York City ; George Irving Bailey, now Assistant Engineer in charge 
of New York State canal work, Albany, N. Y.; Charles Backus Ball, 
Assistant Engineer Sewer Division, Engineer Department of Dis- 
trict of Columbia, Washington, D.C.; Percy Mortimer Blake, at 
present completing the Andover (Mass.) Water-Works, and engaged 
as Expert and Consulting Engineer, Hyde Park, Mass.; John B. 
Bott, Principal Assistant Engineer Maryland Central Railroad and 
Baltimore Belt Railroad, Baltimore. Md.; Albert Newman Connett, 
Principal Assistant in charge of construction Baltimore Traction 
Company, Baltimore, Md.: Herbert Franklin Dunbam, Chief or 
Consulting Engineer City Water Board, Wheeling, Va., reconstruc” 
tion of water-works, Massillon, O., and new works for Coshocton, 
O.—address, Cleveland, O ; Oscar Anton Frederik Saabye, Resident 
Engineer in charge Constiuction Maintenance of Way, Norfolk and 
Western Railroad, Roanoke, Va.; Archibald Alexander Schenck, 
Chief Assistant Engineer New York Central and Hudson River 
Railroad, New York City; Hood Tucker, Resident Engineer Charles- 
ton, Cincinoati and Chicago Railway, White Story, Tenn. 

As Associates.—Patrick Henry Griffio, General Manager St. 
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SKETCHES FROM SHOOTING LODGE OF FRANCIS I., PARIS. 


Thomas Car Wheel Company, Canada Iron Furnace Company, and 
Presideat New York Car Wheel Works, Buffalo, N. Y. 

As Junitors.—Robert Augustus Cummings, Assistant Engineer 
Norfolk and Weste:rn Railroad, Roanoke, Va.: Charles Robert 
Beltes, Assistant in office“of Charles B. Brush, M. Am. Soc. C. E., 
in charge of many survrys and improvements, etc., Hoboken, N. J.; 
Wilham Chauncey Hawley, Assistant to Chester B. Davis, M. Am., 
Soc. C. E., Chicago, lll.; Ezra Booth Naylor, Assistant Engineer 
New York Central and Hudson R ver Railroad, New York City, 
Homer Reed Stanford, Assistant Engineer with Johnson and Flad, 
Members Am. Soc. C. E., St. Louis, Mo.; Richard Collier St, John, 
Assistant to Rudolph Hering, M. Am. Soc. C. E., Princeton, N. J. 


THE most powerful artificial light in existence is the 
electric lamp in the lighthouse of St. Catherine’s Point on 
the Isle of Wight, England. The ordinary light is equal 
to 3,000,000 candles, but a light of 6,000,000 candle- 
power can be and has been obtained. 
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NEW YORK MEETING OF THE MINING 
ENGINEERS. 


THE fifty-seventh meeting of the American Institute of 
Miniog Engineers was held at New York during the week 
just closing, and was made more particularly noteworthy 
by the fact that it was attended by a large number of 
members of the British Iron and Steel Institute, and of 
the Verein Deutscher Eisenhattenleute. 

The first session was held at Chickering Hall on Moa- 
day afternoon and was opened by brief introductory re- 
marks by James F. Lewis, Chairman of the Local Com- 
mittee, and Abram 5. Hewitt, President of the Institute. 
The first paper was by James C. Bayles, on ‘‘ Explosives 
from Unknown Causes,” and is referred to more at length 
elsewhere in this issue. It was followed by brief presenta- 
tions of the following papers, the session being adjourned 
at an early hour in the afternoon. 

‘“* Magnetic Concentration at the Michigamme Iron 


Mine, Lake Superior,” by John C. Fowle; ‘*Ore Dress- 
ing by Electricity at the Tilly Forster Iron Mine,” by F. 
H. McDowell; ‘‘ Magnetization of Iron Ore.” by Clemens 
Jones; and ‘‘ The Ball and Norton Monarch Magnetic 
Separator,” by C. M. Ball 

The evening session on Monday was devoted to an ex- 
hibition of lantern views of ‘' The Iron Mountain Mine,” 
by Professor W. B. Potter, of St. Louis, and to an inter- 
esting review of ‘‘ American and Foreign Practice with 
the Diamond Drill,” by W. F. Durfee, of Birdsboro, 
Pa. Extracts from tbe latter are published in another 
column. 

The Tuesday morning session began with a paper on 
‘Electric Power Transmission in Mining Operations,” 
by H. C. Spaulding, of Boston, Mass. It was followed 
by other papers on ‘* Amalgamation at the Comstock 
Lode, Nevada,” by A. D. Hodges, Jr., and ** Notes on 
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the Excavation ot the New Croton Aqueduct,” by J. P. 
Carson. Portions of this are given in this issue. 

The papers of the Tuesday afternoon and evening 
sessions were, in the main, of a mining and metallurgical 
character. They included one by k. M. Daelen, of 
Dusseldorf, Germany, on ‘* Recent Improvements in Ger- 
man Steel Works and Rolling Mills;” one by S. T. Well- 
man, of Thurlow, Pa., on ‘‘ Machinery for Charging of 
Heating and Melting Furnaces ;” another on ‘‘ Pneumatic 
Hoisting,” by H. A. Wheeler, of St. Louis; one by E. R. 
Walker, on ‘* The Walker Anti-Vibration Regulating 
Shutter or Slide for Guibal or other Inclosed Fans ;” 
‘*Coal Mining in Oregon,” by R. H. Norton; ‘‘ The 
Resources of the Black Hills and Big Horn Country, 
Wyoming,” by H. M. Chance, and ‘** The Copper Re- 
sources of the United States,” by James Douglas, Jr. 
Magic lantern views were also given in the evening to 
accompany the paper on ‘‘ The New York Aqueduct,” by 
A. Fteley. 

A large number of papers besides these could be pre- 
sented by title only. 

On Wednesday, Thursday and Friday mornings there 
were sessions of the British Iron and Steel Institute, the 
remaining portions of the week being given up to a 
number of local excursions. To these and to the pro- 
gramme of the next few weeks further editorial reference 
is made in this issue. 


THE BERLIN ELECTRICAL WORKS. 


A VERY interesting application of electric transmission 
of power is to be found at the works of the Allgemeine 
Electricitats Gesellschaft, at Berlin, Germany, where all 
the machines for building steam engines, dynamos, elec- 
tromotors, electric elevators, etc., are driver bv electromo- 
tors. Kuhlow’s German Trade Review describes the 
plant as follows: 

Two compound steam engines of 100 horse-power each 
are coupled direct to suitable large dynamos of r1o volts 
pressure, which supply the electric current both for light- 
ing purpose and for the electric motors. There is no 
need for belting or any other form of mechanical trans- 
mission. A net-work of cables supplies the energy into 
the smallest, and otherwise quite inaccessible corners, and 
renders it possible to alter the position of the different ma- 
chines according to the special purpose. This is of great 
advantage for very heavy and Jarge pieces to be shaped or 
worked at, since the tool may be brought to the work 
piece, and not vice versa. Although part of the energy 
expended is wasted in the primary dynamos and in the 
electromotors, it is stated that this waste is far below the 
loss that would be caused by a mechanical transmission 
plant requisite for this factory. There is, besides, another 
drawback of mechanical transmission. The plan of the 
buildings, is, to some extent, dependent upon the general 
disposition of the belts and pulleys, while with the electric 
transmission of power every space of the building, no 
matter how this was designed, can be easily reached, with- 
out complicated belting, friction, and cogwheel apparatus, 
and the control of the bearings, couplings, and the dan- 
gerous management of belting is entirely avoided. As to 
the working expenses it must not be overlooked that as 
each motor may be used independently from the others, 
considerable saving of running power can be obtained, be- 
cause it never occurs, as with the mechanical transmission, 
that for only one smal! working machine a very heavy 
countershaft, with all its supplements, must be run idle. 
The lighting of the workshops is interesting, and is ob 
tained by 85 arc lamps and 300 16-candle lamps; the 
former are suspended only 7 feet from the ground, but 
inclosed below by a parabolic reflector, which throws the 
rays up against the whitewashed ceilings and walls, so 
that there is a very splendid day-like illumination, and no 
workman is compelled, in order to see the details of his 
job, to approach the lamps. 


THE papers and plans connected with the scheme of 
making Paris a seaport have béen deposited at the Hotel 
de Ville for public inspection. They are to be accessible 
there until the 15th of November, so that they may be 
carefully examined. The proposed canal from Rouen to 
Paris is to have a length of 180 kilometers and a depth of 
6 meters. The docks are to be constructed between St. 
Denis and Clichy. The expense is estimated at 135,000,- 
ooo francs. The duration of the voyage from Rouen to 
Paris will be 17 hours, and the dues 6 francs 50 cents. a ton 
going and coming. 


CONCRETE HOUSES IN INDIA.* 


THE excessive cost of housing the native lower staff of 
Indian railroads has caused the adoption of concrete 
dwelling houses for this occupation, and the following 
advantages are claimed for them: Ease of erection, al- 
most universal local supply of materials ; small amount of 
skilled labor and supervision required ; cheapness (one- 
half cost of masonry): durability, imperviousness and 
coolness. 

Figure 1 is a plan of a house; F F, etc., are lines of 
foundation footings; W W, etc., the concrete walls; P P, 
etc., the brick partitions, and B B, etc., wrought-iron tie 
rods. Figure 2 is a vertical section at Z Z, Fig. 1; Fig. 
4 isan elevation at X X, Fig. 1, and Fig. 3 is a section 
at V V, Figs. 1 and 4. 

Centering and Aligning.—This can be cheaply and ex- 
peditiously done by simply raising a mound of earth the 
whole length, and in contour, of the inside section of the 
building, in rammed layers, and having the outer surface 
dressed off with clay. After construction the earth is 
easily removed through the doorways. The outer surface 
of the concrete is supported either by a clay wall 1 inch 
thick, banked with earth, or by a framework of rails and 
sleepers or boards, Figs. 3 and 4, attached, and, as is pref- 
erable, and as cheap, where several blocks are to be 
erected, the centering can also be put up of the same. 

In erecting the centering, it will be found useful in 
setting out the work, and for purposes of check after- 
wards, to put up light poles with cross-piece, from which 
to stretch aligning cords to pegs in the ground ; this at 
either end of the block. A light template is required for 
he curved roof, Fig. 5. 


| 


Methods of Construction.—1. After the concrete foun- 
dations have been rammed solid, the centering and outer 
framework should be erected, and the door-frames fixed 
in position. The frames to have projecting pieces 6 
inches down into the concrete, and 3 inches upwards to 
fit into sockets in the stone lintels. They should also 
have temporary flanges, Fig. 6, clamped on either side, to 
retain the concrete walls during construction. The stone 
lintels should be as ligbt as possible, say 1% inch thick, 
and not overhang more than 6 inches, being laid nearly 
horizontal across, and bedded 12 inches in the concrete at 
either end. The lintels should be kept % inch clear of 
the top of the door-frame to allow for settlement, and be 
supported till the concrete sets. The lintels can be plas- 
tered with a slope on the top to shed rain. 

2. The concrete should be laid in a 6-inch layer, and 
well consolidated with wooden hand-tappers; the top sur- 
face should then be slightly picked up. preparatory to 
laying the next course, and so on. The tie-rods, fitted 
with their large washers, 6’x6"x{", and cotters, or 
roughly forged heads, are laid in position about one inch 
above the springing of the arch, the concrete being care- 
fully packed against the washers. The walls are given a 
slight batter to meet the thrust of the arch, so that tie. 
rods are not necessarily required, but are simply intended 
to lend additional stability to the structure. 

3. The concrete in the arch should also be laid in 6 inch 
courses, and carefully beaten in the direction of the thrust, 
and with a face parallel to the radius; a movable board 
with slightly curved face, and which can be adjusted as 
required, can be used to retain the outer surface while 
being consolidated. Usually the centering, etc., can be 
removed in about 15 days after completion of the concrete, 


* Abstract of a paper by Thomas Ker, published in tbe Excerpt 
Minutes of the British Institution of Civil Engineers. 


the outer surface smoothly, and the inner roughly, plas- 
tered, and the partition walls dividing off the units erected 
of sunburnt brick, or country burnt brick set in clay mor- 
tar. The interior can then be whitewashed. This method 
of putting in the partition walls last, and of such material, 
is found to save the concrete from cracking over the walls, 
as it usually does on other works where the walls are 
erected first, expansion or contraction being thus inter- 
fered with. Another advantage is, that the centering can 
be more easily placed as well as removed. 

Concrete.—Broken stone, hard brick or kunkur cubes, 
not exceeding 1%-inch in foundations, and 3-inch in 
superstructure. 
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ELEVATION - BECTION. 


Mortar, composed of 234 parts of sand or soorki to I 
part of lime, thoroughly ground for say six hours ina 
bullock-power mill. 

The above to be well worked up together in the propor- 
tion of 1 part of mortar to 2 parts of metal. 


STORAGE BATTERY TRACTION. 


Tne Electrical World, in a recent issue, very aptly 


remarks: 

‘‘ There seems just now to be a marked increase of in- 
terest in the use of the storage battery At Jeast half a 
dozen varieties of electric cars thus equipped are being 
thoroughly tried in an experimental way, aside from the 
three or four roads that have such a system in regular 
operation. The cars on the Fourth Avenue line in this 
city are growing to be a conspicuous part of its equip- 
ment. By all means let the good work go on until some- 
thing thoroughly practical is evolved. There is a good 
time coming in urban electric traction, and it behooves 
electric railway engineers to see that it is not unduly de- 
layed by the advent of the cable abomination. This 
probably will soon obtain a resting place on Broadway, 
and will manage to set its fangs into other streets unless 
its attacks are vigorously combatted.” 


A WONDERFUL example ot erosion is shown in an illus- 
tration accompanying Professor Michie Smith’s article on 
the eruption of Bandaisan in the Proceedings of the Royal 
Society of Edinburgh, Vol. xvii., page 70. The valley 
there depicted was produced by the erosive power of a 
small stream within the short space of ten months. Its 
depth, when Professor Smith visited the neighborhood, 
was 80 feet, and in some places little short of 150 feet. 


Tue British Association at its last meeting recom- 
mended the adoption of a new value for the ohm, the unit 
of electrical resistance. The proposed B. A. obm is 
1.0028 times the legal ohm of 1884, and consequently re- 
sistances measured in legal ohms are numerically too 
great by a trifle less than three-tenths of 1 per cent. 
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No. C., 
(Continued from page 213.) 
ERECTION OF THE HOOGHLY JUBILEE BRIDGE, INDIA*, 
PART J.—PIERS, CAISSONS, ABUTMENTS AND VIADUCT. 


AT the site of the Jubilee Bridge the River Hooghly is 
1,200 feet wide at low water, and the crossing for two 
railroad tracks is effected, Fig. 1, by one 360 feet 6 inch 
cantilever span. and two connecting spans, each 420 feet, 
together with brick arch viaduct approaches at the 
Hooghly and Naihati ends, of 3,280 feet and 450 feet, 
respectively. 

The river bed on the right side is 66 feet deep below 
datum, or mean sea level. The right bank is well above 
the highest flood level. On the left side the river is com- 
paratively shallow, and there is a wide stretch of low 
ground which is inundated in the flood season. The deep 
channel on the Hooghly side is scoured out to the clay by 
the flux and reflux of the tide, while the depth on the lett 
side of the river varies with the movement of the sand or 
silt which there forms the bed of the river. In the 
freshets a variable thickness of silt is displaced. When 
the floods are strong the river bed is removed to a depth 
of 29 feet or more below datum. 

The tides vary from mean sea level or a foot below in 
the dry season, to 20 feet above in the freshets; the max- 
imum velocity of the tides is 44% miles per hour when the 
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flood tide comes in with a strong bore, and 5 miles an | 


hour on the ebb tide in the freshets. 

River Piers. —The site of the river piers is in about 27 
to 30 feet of water at low spring tidcs in the dry season ; 
the bed of hard yellow clay is met with at a depth of 
about 8g feet below datum at this part of the river, and 


the piers had to be sunk through about 60 feet of silt to © 


reach the clay. The piers are 66 feet long, up and down 
stream, by 25 feet wide, with semicircular ends and flat 
sides. To sink these, two wrought-iron caissons, 108 feet 
high by 66 feet long by 25 feet, with semicircular ends, 
and each weighing 453 tons, were provided. The cais- 
sons (Fig. 4) were divided into three excavating chambers 
open from top to bottom, by two transverse compart- 
ments A A, each 15 teet wide on the longitudinal axis of 
the caissons (Fig. 5). ‘l!hese compartments afforded the 
buoyancy necessary for floating the lower portion of the 
caissons from the shore, where they were built, to the site 
of the piers, and until they reached the bottom of the 
river. The semicircular ends of the caissons were 
strengthened by horizontal shelf plates 3 feet broad, at 
vertical intervals of 4 feet, the space between these being 
filled with brickwork as the caisson went down. For a 
height of 36 feet above the bottom of the caisson, the 
central chamber also had two lateral buoyancy compart- 
ments, which contributed to the stability of the caisson 

*Condensed from a paper by Sir Bratford Leslie, K. C. I. E., 


M. Lost. C. E , pub!ished in the Excerpt Minutes of Proceedings of 
the Institution of Civil Engineers. Vol. xcii. 
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while afloat, though they reduced the area of the central 
excavating chamber to Io feet by 17 feet, while the end 
chambers were semicircles rg feet in diameter. In the 
upper portion of the caisson the lateral compartments 
were replaced by shelves 3 feet broad at vertical intervals 
of 4 feet. The combined horizontal area of the three 
chambers was 480 square feet, being 32 per cent. of the 
total area of caisson. To facilitate sinking through the 
river bed the lower portion of the caissons and of the 
transverse compartments was built with internal inclined 
surfaces, extending from the bottom of the caisson to a 
height of 12 feet. . The bottom of the caisson is an angle 
iron 5°x5°x 56", which, with the vertical skin plate and 
3'x5%" external stiffening plate, forms the cutting edge; 
the angle bar was filled by beveled timber inside, so that 
there was no horizontal surface at the bottom of the cais- 
son. The wedge spaces between the internal inclined 
plates and outer vertical skin of the caisson were filled 
with cement concrete. The lower 16-foot length of each 
caisson was riveted up complete on the river bank, and 
launched on ways laid for the purpose, and when afloat it 
drew g feet of water. ‘fhe upper portion of the caisson 
was built up in rings or zones, each 4 feet high and weigh- 
ing 15 tons; these were connected with the completed 
portion of the caisson by internal 3 34"x3"xy%" angle bars, 
and %-inch rivets, 3-inch pitch. The skin or outer plate of 
the caisson was %-inch thick for a height of 44 feet, 34- 
inch thick for a further height of 32 feet, above which it 
was %-inch thick. 
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Pontoons.—To afford a working platform for men and | 


material, and to enable the caissons to be pitched correctly 
in position, two pontoons (Figs. 2, 3 and 4) were built of 
ya-inch and 4-inch plates, riveted to 2°x3” longitudinal 
angles 17 inches apart on 3 4"x2'4" transverse angles that 
were spaced g feet centers, and had interior bulkheads, a 
longitudinal one, B, in the center, and two transverse 
ones, C C, that were 72 feet apart. (These really coin- 
cide, in Fig. 2, with the trusses F F, but are there moved 
aside to show separately). They were built at the works 
on the river bank, and were launched sideways on ways 
laid under the transverse bulkheads, with a length of 75 
feet overhanging at each end. The weight of each pon- 
toon was 154 tons. The pontoons were equipped with 
powerful capstans, one at each end of each pontoon, or 
four in all, besides bollards, fair leaders, etc. 

The pontoons were connected together by means of an 
intermediate iron platform D, level with the decks, also 
by an overhead staging constructed of old rails connected 
by bolts and castings; the two main trusses F F, of this 
staging, were fixed to the decks of the pontoons immedi- 
ately over the transverse bulkheads, and therefore 72 feet 
apart from center to center. The pontoons were also con- 
nected by auxiliary trusses (E E, not showing in Figs. 2 
and 3) nearer to the ends, the object being to preserve the 
decks in one plane. The main trusses were connected at 
the top by 27 girders, G G, etc., at intervals of 5 feet 
from center to center, below which were suspended three 
transverse railways, H H H. 
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When the pontoogs were moored in position at the 
center of the bridge, there was a clear space of 4 feet 6 
inches between the gunwales of the pontoons and the 
sides of the caissons as moored at the sites of the piers. 
The overhead transverse railways commanded the centers 
of the caissons, so that material brought into the dock 
between the pontoons on an iron punt could be lifted by 
crab winches traveling on the overhead rails, and de- 
posited on either caisson or on the deck of the pontoons, 
This arrangement, coupled with double sets of excavating 
gear, enabled work on both caissons to be proceeded 
with simultaneously. One pontoon contained the steam 
power and pumps for excavating earth from the caissons, 
the other the steam power for driving the boring gear. 
The pontoons were cross-moored by four 3-ton anchors 
with 13{-inch chain cab!es adjusted by chain tackles, by 
which a considerable strain was always kept on the moor- 
ings, the rise and fall of tide being allowed for by the 
long sweep of cables; thus moored, the pontoons kept 
exactly in position without drifting or being otherwise 
affected by the tides. 

The lower 16 feet of the caissons were towed at slack 
water into position alongside the pontoons. ‘The caissons 
were moored by means of girdle or bridle chains, sus- 
pended round them at a height of 10 feet above the cut- 
ting edge by rope lashings passing through cast-iron 
pipes bolted to the inside of their skin, in which holes 
were cut to allow lashings to pass through the pipes ; by 
this arrangement when the caissons were pitched the 
lashings could be cut by the diver and the girdle chains 
removed, and there was no external projection to impede 
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the sinking of the caissons through the earth. The 
bridle chains of the caissons were connected by 1-inch 
chain tackles to up and down stream moorings, 3-ton 
anchors and 2-inch chain cables for adjusting the up- 
stream and the down-stream position of the bottom of the 
caissons. Breast moorings of a lighter description for 
adjusting the lateral position of the eaissons at the bot- 
tom were also used. It was necessary to hold the 
caissons by moorings near the bottom, as on account of 
the great grip of the tides on the open botton and trans- 
verse partitions of the caissons it would have been im- 
possible to control them, when drawing over 30 feet of 
water, merely by topside tackle. 

The sinking of the caissons through the water was 
effected by the weight of additional caisson rings, brick- 
work between the shelf plates of the semicircular ends, 
and concrete deposited in the buoyancy compartments. 
As the cutting edge approached the bottom of the river 
care had to be taken that it did not ground at low water. 
A sufficient height or free board of caisson having been 
built up to allow for sinking into the river bed and for 
rise and fall of the tides, the caisson was finally pitched 
by admitting water into the buoyancy compartments 
by means of syphons. as the caissons were sunk 
through the bed of the river the buoyancy compart- 
ments were filled with concrete of Portland cement 
and stone to the level at which it was safe to bale them 
dry, after which they were filled with solid brickwork 
affording weight for sinking them through the river bed 
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One day, just after all hands had left work, the No. 1 
caisson on the west side of the river, which was afloat 
ready for pitching, drawing 32 feet of water, and weigh- 
ing 750 tons, was caught by the bore at an angle with its 
axis. The great pressure carried away the chain-lashings 
by which the top side of the caisson was secured to the 
pontoons ; this, and probable dragging of the bottom 
breast moorings, allowed the caisson to cant still more 
across the tide, and the enormous strain then carried 
away the chain tackles of the up and down stream moor- 
ings, and all the bollards and holdfasts on the pontoon 
decks, tearing to pieces the wrought-iron blocks, in which 
the J-inch chain tackles wererove. The caisson was car- 
ried on the bore nearly }4 mile up theriver and grounded 
across the stream, but on tolerably hard bottom. Fortu- 
nately the tide which did the damage was not the highest 
of the springs. When it slackened a barge was secured 
alongside, and the caisson was lightened by the removal 
of about go tons of cement brickwork, and with the 
assistance of strong warps hauled on by steam anchor 
barges suitably moored, and with the help of the bridge 
steam tender the caisson was dragged off the bank and 
floated at high water the next day. All the pontoon gear 
and ground moorings of the caisson being broken and 
lost, it could not be moored ia position again. So it was 
temporarily moored by ropes made fast to trees on the 
river bank, and also by anchors till the dead neap tides, 
when it was towed out at slack water into position, and, the 
buoyancy compartments being filled by the syphons, was 
successfully deposited correctly in its permanent site. 

Immediately a caisson was pitched the tide began to 
undermine it by scouring away the river bed outside, so 
that it was necessary to lose no time in starting to sink 
it by removing the earth from the inside. The dredging 
of the earth was done by special bering gear, one set in 
each excavating chamber, identical in principle, and, in- 
deed, almost the same in detail as that used at the Gorai 
Bridge * in 1868-60, the main differences being that the 
boring gear was driven by steam instead of by air pressure 
or turbines, and that the syphons through which the 
earth was discharged into the river were charged by 
Korting's ejectors instead of by air pumps. Through the 
silt the caissons were sunk by boring heads 10 feet in 
diameter. To check scour outside, when it threatened to 
overtake the sinking operations, bags filled with dense 
black clay were deposited in the holes scoured out ; many 
thousands of these bags of clay were used. It was not 
safe to use stone rubble for fear of its working down 
under the cutting edge and impeding the sinking of the 
caissons ; the bags of clay did occasionally so get drawn 
in, but did not check the sinking. On one occasion the 
scour so far undermined the No. 2 caisson when it was 60 
feet high, as to cause it to cant over to an angle of 1 in 8, 
and communication was established between the external 
water and the north boring compartment. The condi- 
tion of the caisson was precarious. Heavy mooring 
anchors were laid out and connected by chain and rope 
tackles ‘* Juff upon luff ’’ to the top side of the caisson, so 
that an estimated strain of 200 tons was exerted tending 
to right the caisson; then by boring steadily in the 
chambers which were water-tight the caisson gradually 
righted, the tackles being constantly set up to keep the 
maximum strain as the caisson came over. ‘The righting 
of this caisson shifted the position of the cutting edge 
slightly, so that the caissons are really 120 feet 10 inches 
apart instead of 120 feet 6 inches as originally pitched. 

When the caissons got down to the hard yellow clay they 
stood firm on the cutting edge and did not penetrate it. The 
10-foot holes excavated 8 feet in advance of the cutting 
edge, which were sufficient in sinking through the silt, 
had no effect. The boring gear had then to be lifted out 
of all the compartments, and two of the arms of each 
boring-head extended, so that they excavated holes 14% 
feet in diameter, and, in fact, to a certain extent under- 
cut the transverse compartments. The excavatjon of 
these large holes in advance of the cutting edge caused 
the clay to break in and the caisson to sink. When the 
cutting edge was far enough into the clay to make it safe 
to remove water frum the caisson, the level of the water 
inside the excavating chambers was lowered 24 feet by 
special pumps, which increased the effective weight of the 
caissons by 700 tons and helped to sink them through the 
clay. The caissons were thus got down until their cutting 
edges were over 100 feet below datum, at which depth, 
being firmly embedded ro or 12 feet in the solid clay, fur- 
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ther sinking was stopped, and the excavating chambers 
were filled to a height of 46 feet below datum with con- 
crete of Portland cement and broken stone, and above 
that level with solid brickwork, Fig. 4. The concrete 
was lowered through the water in iron boxes with four in- 
clined bottom leaves, or flaps, hinged to the sides and re- 
leased by the disengagement of a central bolt from the 
lifting-chain ; in this manner the concrete was deposited 
with very little disturbance and set very hard. Anchor- 
castings and sixteen 3-inch bolts, 24 feet long, for holding 
down the steel standards which carry tbe cantilever gird- 
ers, are built into the upper portion of brickwork of each 
caisson. 

The total dead-weight of one pier, including the steel 
standard and superstructure, is 12,567 tons, and the maxi- 
mum moving load. consisting of two trains weighing one 
ton per lineal foot, is 1,320 tons, or together 13,887 tons; 
deducting the frictional support of the river bed on the 
surface of the caisson at § cwt. per square foot, or say 
2,500 tons, the pressure on the base of each pieris 11,387 
tons, or at the rate of 7 5 tons on the square foot. The 
normal pressure of earth and water at the same depth is 
4.5 tons on the square foot. 

To protect the piers from scour, since they have been 
sunk about 40,000 cubic feet of heavy stone rubble, 
averaging 2 or 3 cwt. each stone, has been deposited 
round each pier, and more will be added if required; bat 
the large-sized rubble appears to be very effective in re- 
sisting scour. 

The steel standards or pedestals, are simply vertical 
cellular structures, 30 feet high, of plate and angle-bars 
riveted together and secured to the brickwork of the piers 
by holding-down bolts and anchor-castings. These 
standards weigh 205 tons each, and carry the cantilever 
girders at a clear height of 53 feet above datum ; being 
slightly elastic they allow for the expansion and contrac- 
tion of the girders in the span of 120 feet 6 inches between 
the river piers. 

ABUTMENTS. 

On the Hooghly side, where the deep channel runs, the 
bank is of stiff clay that resists the action of the water. 
Theabutment on this side was founded by sinking an iron 
curb 65 feet long by 28 feet wide by 8 feet deep. The 
curb had two cross partitions dividing it into three exca- 
vating chambers, Open at top and bottom. The curb 
was, in fact, the taper shoe of the block foundation of the 
abutment: it was of sheet iron, & inch in thickness, 
strengthened by gussets. The outsides of the curb were 
vertical and the inner sides inclining inwards from the 
cutting edges at an angle of 60 degrees; both sides of the 
inner transverse partitions were inclined. The curb was 
filled with concrete, on which the brickwork of the abut- 
ment was built, the sides of the excavating chambers be- 
ing corbelled over until their size was reduced to 12 feet 
by 6 feet. To prevent dislocation of the brickwork dur. 
ing sinking, it was connected with the curb by a frame- 
work or crating of angle-bars, vertical and horizontal, 
securely riveted to the gussets of the curb. When suffi- 
cient weight of brickwork was built, the curb was sunk 
through peat and blue clay, additional brickwork being 
added as weight was required, until it Snally rested 4 feet 
in the hard yellow clay at a depth of 34 feet below datum. 
This block foundation was excavated by hand, as but 
little water leaked in, which was easily removed by baling. 
When the curb had reached the desired depth, the exca- 
vating chambers were filled with concrete well rammed 
and brickwork. The neat work of the abutment started 
upon the block foundation at the level of ro feet above 
datum. 

- The Naihati abutment was founded on a similar sheet- 
iron curb to that used on the Hooghly side; but being 
pitched in sand, or rather silt, through which the water 
percolated, the soil had to be removed from the excavating 
chambers by Bull’s dredgers worked by steam winches, 
the weight necessary for sinking being imposed by build- 
ing up brickwork on the curb, leaving openings 12 feet 
by 6 feet for excavating from the three chambers. When 
the cutting edge of the curb reached 50 feet below datum 
the abutment began to hang by side-friction, and notwith- 
standing the addition of as much weight 4s possible, the 
quantity of stuff removed by dredging greatly exceeded 
the net displacement of the depth sunk, multiplied by the 
area of the curb. This drew in the soil from the outside, 
disturbing and cracking the surrounding earth for a dis- 
tance of roo feet on the land side of abutment; how. 
ever, it was finally sunk through the river silt till the bot- 


tom of the curb was 73 feet below datum, or 84 feet below 
the river bank. The excavating chambers were then 
filled with Portland cement and broken stone concrete to 
the level of 33 feet below datum, after which ordinary 
brickwork was used. 


APPROACH VIADUCTS. 


The approach to the bridge is by an arched viaduct of 
brickwork. The total length of viaduct through the town 
of Hooghly is 3,280 feet, of which a length of 450 feet 
adjoining the bridge was specially designed for the erec- 
tion of the girders of the main side span on its spandrel 
walls. The extreme width of this viaduct at top is 37 feet 
9 inches, and the piers are 15 feet apart from center to 
center, the clear span of the arches being 10 feet 10 inches. 
The foundations of concrete are spread over a large area, 
and the whole structure was made very massive, to sus- 
tain the severe strains to which it was subjected in the 
erection and launching of the gird:rs of the main side 
spans, 

A similar approach viaduct. 450 feet long, was erected 
on the Naihati side of the river ; on this side the height 
from ground level tothe rails 1s 43 feet. ‘Ihe foundation 
of the greater portion of the viaduct consisted of a layer 
of concrete at a depth of about 8 feet below ground level, 
with an area of about 50 square feet per !ineal foot of via- 
duct. In rear of the left abutment of the main bridge, 
however, the ground has been disturbed by excavation 
from the chambers of the abutment curb drawing in the 
earth from outside as previously described, and to bridge 
over this disturbed area it became necessary to have re- 
course to a block foundation. This consisted of a rec- 
tangular block of brickwork, 60 feet square, with 25 exca- 
vating chambers, each 6 feet square at the top, through 
which the earth was removed by Bull's dredgers worked 
be steam winches; the block was sunk to a depth of to 
feet below datum. or 20 feet below ground level. The 
block foundation was built at the level of 12 feet above 
datum, on a grating or curb of old rails with wedge tim- 
bers to serve as a cutting edge bolted to the underside ; 
on this rail grating and bolted to it 36 vertical rails were 
erected at suitable spaces, with horizontal connecting rails 
at intervals of 5 feet, the whole forming a substantia 
skeleton framing as a bond for the brickwork during the 
process of undersinking. The lower portion of the brick- 
work inside the chambers was taper to facilitate sinking 
through the silt, and the bottom length of 3 feet was built 
in cement. The total height of the 60-foot block is 20 
feet When sunk tothe depth of 10 feet below datum the 
excavating chambers were filled with concrete aod brick- 
work, making it a solid mass weighing some 4,000 tons. 
After giving time for the setting of the brickwork and 
concrete and for settlement, the viaduct was completed 
over the block foundation and connected with the abut- 
ment. A crack has since occurred between the viaduct 
and the abutment, probably due to the fall of the water 
level in the river, reducing the upward pressure on the 
base of the 60-foot block. 


(To Ba CONTINUED.) 


Pror. ELIHU THOMSON has recently devised a method 
of case-hardening iron or steel by means of the heat pro- 
duced by the passage of an electric current. His process 
consists essentially in heating the object electrically, and 
then applying to the metal so heated a surrounding ea- 
velope—either gaseous, fluid or solid—for the purpose of 
changing or preventing change in the quality of the ma- 
terial, according to the special end to be attained. 


A suM of money sufficient to establish an annual prize 
of $120 bas been donated by Mr. Charles Macdonald, of 
the Union Bridge Company, to the Rensselaer Polytechnic 
Institute. The prize will be given to the student who 
presents the best graduating thesis involving an original 
design of an engineering work, or an original investiga- 
tion of a process which may be of special interest to civil 
engineers. 


IN the recent armor tests at Annapolis, Md., with 
Creusot solid steel and nickel] steel plates, and Cammell 
compound plates, the solid steel plate was penetrated and 
cracked from circumference to ceuter by a shot from an 
8-inch rifle; the nickel plate was penetrated, but intact; 
the Cammel plate was completely wrecked. 


A FORCE of about 1,500 men is now employed by the 
construction company on the Nicaragua Canal. 
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LOUVRE FOR VENTILATOR FOR TRAIN-SHED 
ROOF TO LET OUT SMOKE AND - 
EXCLUDE SNOW. 


THE following letter from P. A. Petersen, Chief Engi- 
neer of the Canadian Pacific Railroad Company, refers to 
the articles in Volume XVIII. pp. 307 and 321, in which 
were published his original communication, and responses 
describing two structures, intended to meet the given con- 
ditions. One of the designs was by C. L. Stroble,C E., 
for train shed ventilators on the Chicago, Milwaukee and 
St. Paul Railroad, and the Chicago and Great Western 
Railroad, and the other was a detail of the louvre in the 
Metropolitan Opera House, New York. 
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THE CANADIAN PACIFIC RAILWAY Co. 
MONTREAL, September 11, 18g0. 
To the Editor of Tue Encingerinc ano Butupinc Recorp: 


Sir: You will remember that on the 1st of November, 
1888, I wrote you asking where I could find 9 drawing or 
description of a louvre that would act satisfactorily as a 
ventilator for a train shed roof, so arranged that it would 
carry out all the smoke and at the same time keep the 
snow from drifting in. I obtained, through your paper, 
descriptions and sketches from several correspondents. I 
did not think that any of them would be quite satisfactory 
in keeping out the fine drifting snow. I now inclose you 
a drawing of one that has answered every purpose. In 
summer, with the upper windows open, it ventilates the 
train shed thoroughly, and lets out all the smoke. In 


winter, with the windows closed, it keeps out all fine 
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drifting snow and the smoke passes freely through the 
openings between the rafters, over the windows, and ua- 
der the roof boards. 


Trusting this may be of use to some of the correspond- 
ents who were kind enough to answer my letter, believe 
me. Yours very truly, P. A. PETERSON, 

Chief Engineer. 

We publish herewith fall illustrations of the construc 
tion adopted by Mr. Petersen, and found satisfactory 
under the exacting conditions and wide climatic variations 
where it was used. Figure 1 is a general croes section of 
the train shed: Fig. 2 is an enlarged elevation of the louvre 
details at A A. Fig. 1; Fig. 3 is an elevation at Z Z, Figs. 
1 and 4; and Fig. 4 is a section at X X, of Figs. 2 and 3. 


EXPLOSIONS FROM UNKNOWN CAUSES. 


AS the first of several mysterious explosions, described 
in a paper presented this week at the New York meeting 
of tbe American Institute of Mining Engineers, Mr. 
James C. Bayles mentioned the bursting af a 16-inch pipe 
carrying air under a pressure of about one pound. ‘The 
pipe was made of light galvanized iron with soldered 
seams. Into it a rotary fan-blower delivered air, and 
from it smaller pipes were carried to furnaces. The 
blower was run continuously. Neither tbe main pipe or 
its branches has any connection with the gas conduits. 
Roth air and gas pipes delivered into the furnaces; but 
although the gas was under. much higher compression than 
the air, there appeared to be no good reason why, having 
free escape in case of leakage, it should ever make its way 
back into the air-pipe. One warm afiernoon io June the 
main air-pipe exploded with great violence. Every win- 
dow in the mill was blown out, a considerable section of 
the roof was raised an inch or two, and in several places 
it was blowa through. The pipe was torn into a thou- 
sand pieces. 

The pipe in which the explosion occurred extended: the 
whole length of the mill. ‘Ihe pipe welding machines to 
which the air was supplied were placed together near the 
end connected with a blower, leaving some 80 feet of what 
may be called dead end. It was in this dead ead that the 
explosion occurred. ‘1 be portion of the pipe from which 
outlets were taken were substantially uninjured, Sut 75 
feet of the 80 feet beyond the furthest outlet were utterly 
destroyed. The fact that with very little mending the 
part of the pipe which the explosion had not reached con- 
tinued for some months to supply the machines with air 
shows how local the explosion was, and the damage to the 
mill building gave sufficient evidence of its violence, 

The natural explanation of this explosion is that gas 
found its way into the air-pipe and was packed away in 
the dead end, and that when mixed with air in explosive 
proportions it reached a furnace and exploded. The most 
rigid investigation failed to explain how the gas got into 
the air-pipe against the pressure it carried, and why an 
explosion beginning at a furnace should have restricted 
its effects to the dead end of the air-pipe. Mr. Bayles 
thought that it was, undoubtedly, a gas or vapor ex- 
plosion and that the vapor was formed by the volatilization 
of the oil consumed in lubricating the trunnions of the 
blower. He thought it conceivable that the large amount 
of oil consumed by the blower is volatilized, and that it 
becomes a hydro-carbon gas which would behave like any 
other gas of similar composition. ‘Ihis gas, being lighter 
than air, would occupy the upper part of the pipe and re. 
main undisturbed while air was drawo from outlets taken 
from its under side. This light gas may have worked 
along and accumulated in the dead end of the air-pipe 
until it reached, in admixture with air, the explosive con- 
dition. How it was fired, however, still remained un- 
answered. 

The second of the curious accidents was the explosion 
of a No. 6 Sturtevant Blower. The blower was inside 
the mill, and was driven by two belts from pulleys on the 
main line of shafting. It was used to furnish blast for 
gas generators. Some trouble witb the main driving belt 
necessitated a stoppage of the mill engine, and the blower 
stopped. In a few minutes the engine started again, and 
witb it the blower. Suddenly it disappeared. Fragments 
weighing 20 to §0 pounds were distributed in all direc- 
tions. The explosion was accompanied by a violent 
report, and succeeded by a dense cloud of yellow-brown, 
offensive-smellivg smoke, which rose to the roof, rolled 
right and left, and finally escaped at the monitor. 

The conclusion was that during the stoppage of the en- 
gine some gas froin the producers had worked back 
through the pipe into the blower. \When the blast was 
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resumed these products of imperfect,combustion were car- 
ried with the air current into the producers, and being 
mingled in explosive proportions, had been fired by con- 
tact with the incandescent fuel and exploded. This ex- 
planation was vever quite satisfactory. An explosion 
which began in the producer could only reach the blower 
through two branches of a tee, 6 feet of vertical pipe, an 
elbow, 25 feet of horizontal pipe underground, another 
elbow, 6 or 8 feet of vertical pipe, another elbow, and 
4 feet, more or less, of pipe connected with the outlet 
of the blower. Some of these pipes were light and 
some heavy, and the section underground was much 
larger than the section at either end of the run. If an 
explosion violent enough to wreck the blower completely 
had occurred through the whole length of this very cir- 
cuitous pipe, there should have been some evidence of it 
in the pipeitself. It wasintact. Nota joint was started. 
Furthermore, as the blower had been running at least 
four minutes immediately before the explosion, what could 
have remained {in it to explode? The fact was, however, 
that the blower was shattered, while the pipe was undis- 
turbed, even the delivery nozzle of the blower remaining 


coupled to the length of pipe on the mill floor, which was © 


not thrown out of line. 


STONE PIPES FOR WATER SUPPLY. 


IN an interesting paper on American and foreign prac- 
tice with diamond drills, presented by Mr. W. F. Durfee, 
of Birdsboro, Pa., before the American Institute of 
Mining Engineers, at New York, on Monday evening 
last, it was pointed out that while Professor Rudolph 
Leschot, a French engineer, was the first in modern 
times, 1862, to perforate rocks by means of a hollow, cy- 
lindrical drill, armed with diamonds as cutting agents, and 
thus leaving a core of solid material in the center of the 
hole, he was not the first to suggest the idea of drilling a 
hole by means of a rotating, hollow tool. 

As early as the beginning of the century James Mur- 
doch, one of the principal assistants of James Watt, con 
ceived the idea of making pipes of stone for conveying 
water. Mr. Murdoch’s invention was carried into effect 
by means of a thin, hollow cylinder of soft iron, to which 
was given an alternate rotary motion, the lower end of 
the cylinder being copiously supplied with sand and water. 

Such stone pipes were, in the early part of this century, 
an article of manufacture, and it is a matter of record 
that the pipes for the first water supply of Manchester, 
England, were made by this process. This fact appear- 
ing of curious interest in its relation to the history of the 
water supply of that city, Mr. Durfee took pains to pro- 
cure some authoritative information in regard to it, and 
obtained from the Hon. James G. Blaine, Secretary of 
State, the following data, secured at bis request, by the 
Hon. W. F. Grinnell, U. S. Consul at Manchester, from 
F. H. G. Berry, C. E., of the Manchester Corporation 
Water- Works. 

Mr. Berry says that the old Manchester and Salford 
Water- Works Company, in whose hands the water-supply 
was, previous to 1857, laid down stone service pipes, in 
the years from 1810 to 1814, in the streets, for supplying 
water. These pipes were bored out of soft, oolitic lime- 
stone, procured from a quarry in the west of England, and 
were cut into about 2-foot lengths, with spigot and socket 
joints which were united with Roman cement. Their 
bore was from 3 to 18 inches. The prices paid for the 


pipes were : 
g-inch bore ............... . eee GS. 11d, per yard. 
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12 ~ (ah) te Bayes tanggor- od, “ 
15 = Scot tak, Lae twee 355. od. = 
18 = Sowe ae céeyas eed eQhhe Od. . 
On being charged with water, however, most of the 


pipes were found to be incapable of bearing the pressure, 
and their use, except in the higher parts of the district 
where the pressure was low, was abandoned in favor of 
cast-iron pipes. Some of the stone pipes taken out of the 
ground can still beseen. Pieces have also been placed in 
the public parks at Manchester. 


AccorDING to London Lnagineering, Japan has now 
10,402 miles of railroad in operation and 874 miles in 
course of construction. 
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COST OF ROAD-MAKING MACHINERY AND 
MAINTENANCE. 


THE Manchester, N. H., Mirror and American re- 
cently published a most sensible and timely article on the 
cost of maintaining good roads, with special reference to 
road-making machinery. In view of the general applica- 
bility of the remarks made we reprint the article in full: 


‘‘ Many a community has been scared out of improving 
its roads by the bugbear of ‘expensive machinery.’ This 
is wholly a bugbear, for road-making machinery is not ex- 
pensive. It is far less costly than are poor roads. 

‘‘It may be interesting to describe the outfit which 
would be required, give its cost and estimate the expense 
of running it. 

‘‘If a town decides that its roads should be macada- 
mized the first requisite is crushed stone. ‘he old method 
of breaking stone by hand is very expensive, and has been 
generally abandoned in these «lays of improved and cheap 
machinery, so a stone crusher is essential. 

‘*On a country road the total width of which may be 
too great to cover entirely with broken stone, there should 
be at least a macadamized width running through its 
center of 15 or 18 feet, and this roadway should be made 
with not less a depth of consolidated and screened broken 
stone than g inches. A cubic yard of broken stone will in 
such case cover an area of about 3 square yards; and 
the material named, with a small quantity of good clean 
sand or fine gravel for binding material, will be all that is 
necessary, except intelligent labor and intelligent super- 
vision to complete the work. It is hardly necessary to say 
that neither the werk nor the supervision can become in- 
telligent or satisfactory without the aid of the proper ma- 
chinery for carrying out the construction of the road. 

‘*A stone crusher costing $1,200 with engine, will 
break 75 to 100 tons per day. The engine will consume 
about half a ton of coal daily, costing probably $2. Be- 
sides this an engineer will be required at a daily wage of 
about $2.50, and two laborers will be necessary to feed the 
crusher. Their wages will average $1.75 a day. This 
makes the daily cost of running the stone crusher, with 
other incidental] expenses, about $10. 

‘It is impossible to estimate the cost of getting the 
unbroken stone to the crusher and the broken stone back 
to the road again, fo: that depends entirely upon the dis- 
tance which has to be traversed in cartage and the condi- 
tion of the ground over which the loads are hauled. his 
is a matter where a grain or two of common sense in the 
placing of the crusher, etc., will have a decided effect on 
the expense. If the loads have to be hauled a consider- 
able distance to or from the crusher, or if heavy grades 
Lave to be climbed or rough ground traversed, the time 
occupied in hauling each load will be increased and less 
can be hauled in a day, thus lessening the work done by 
horses and drivers for each day’s wages. It is sometimes 
even an economical thing to devote the first stone and tbe 
first labor to preparing a smooth roadway between the 
quarry and crusher and the road to be improved. In this 
way time in hauling the loads is saved, and if the surface 
over which they are drawn is smooth the pulling power of 
each horse is largely increased. 

‘* Where stone is to be obtained in more than one place 
along the line of the projected road, it is sometimes more 
economical to take the crusher to the stone than to have 
to haul the broken stone a great distance. For this pur- 
pose a stone crusher can be mounted on wheels and the 
steam roller (mentioned hereafter) be used to haul and 
drive the crusher without the expense of a hxed plant for 
crushing stone. 

‘*In addition to the crusher a heavy steam road roller 
is more or less necessary. Of course tue work can be 
done if necessary by horse rollers, but the results are 
never so good, and the difference in endurance of a road 
prepared by a heavy steam roller over one prepared with 
the comparatively light rollers drawn by horse-power is 
inevitably enough to pay the first cost and expense of 
running the steam roller over and over again. 

‘* The first cost of a steam roller weighing from 10 to 
15 tons will be from $3,500 to $4,500. To manipulate 
this roller only one man will be required, and his pay is 
not likely to be more than $2.50 per day. Placing the 
cost of fuel at $1.50 per day (a large estimate), the roller 
costs the community only $4 per day of operation. One 
of these rollers of good make can easily consolidate 1,000 
square yards in a day at a cost of Jess than one cent per 
yard. Aside from this the roller can be put to other 
uses, if handled by intelligent men. When not in use as 
a roller its engine can furnish power for the crusher, it can, 
as has been said, haul the stone, or, as was done in an 
English town, ‘pull stumps and drag heavily loaded 
wagons over unfinished portions of the roadway.’ 

‘** The only machines, aside from the steam roller and 
stone crusher, which can be spoken of as absolutely neces- 
sary, are rock drills to be used in the preparatory duty of 
blasting the stone, and these are generally to be found in 
every neighborhood where any quarry work is done. In 
case it is necessary to buy them they will cost §300 or 
less each. One man at $2.50 a day will operate them, and 
the steam supply will cost but little. 

‘* If one estimates th® cost of improving the roads of a 
district at $100,000, exclusive pf machinery, it is not fair 
to add more than I0 per cent. to that sum as the sum to 
be expended on crusher, roller and drills, and this may be 
materially decreased by co operation. One crusher and 
one roller are quite capab.e of doing the work of several 
communities if each takes its turn, and thus, providing 

each district pays its share of the original expense, or if 
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one district buys the machines and rents them to the 
others at reasonable rates when not at work on its own 
roads, the expense of the machinery becomes really a very 
minor affair.” 


EXCAVATION OF THE CROTON AQUEDUCT, 
NEW YORK. 


IN a paper on the above subject presented this week 
before the American Institute of Mining Engineers, Mr. 
J. P. Carson gave a series of interesting notes relating to 
the mining part of the great work. Mr. Carson’s descrip- 
tion of the tunneling through the bad ground found near 
Shaft 13 is in substance as follows: 


On June 1, 1885, the tunnel at the foot of the shaft was 
commenced, and advanced at the rate of 80 feet a month 
for 392 feet through hard dolomitic limestone, which then 
became Softer. Fifteen feet further, at station 777 + 59. 
on the east side of the heading, a fissure was cut on De- 
cember 9, and the trouble began. There poured out a 
mixture of decomposed limestone, clay, sand and dirty 
water, which soon partially filled the tunnel for 125 feet, 
and amounted to about 100 cubic yards. After three 
days the water became clear, the fissure was plugged with 
straw, and the heading advanced 20 feet further. Then. 
on December 22, without warning, another outpour three 
times greater than the first occurred. The men were 
driven out, and everything in the heading for 50 feet was 
covered out of sight. 

Timbering so asto allow for 20-inch brickwork was 
then commenced at the soft rock. At the end of two 
months the heading had been cautiously advanced 34 feet 
to 778 + 13, and 17 sets of timber placed. the last two 
being reinforced with heavy hemlock spreaders. A bulk- 
head was then built at the end of the timbers, at 778 + 09, 
this being the edge of the soft ground on the east side. 
The bench during this time had been brought up, and 
was 32 feet behind at 777 + 77. 

For several days the clay and mud in the face of the 
heading were continually forced inwards. Some idea of 
the pressure may be forméd from the fact that 24-inch 
oak logs used as rakers at the bulkheads became so 
crushed after 24 hours that they had to be continuously 
renewed. <A small cave on the surface then occurred ; 
finally, on February 20, this was followed by a much 
larger one, about 25 feet east of the center line. It was 
directly in the line of a small stream, which partly filled it 
with water. ‘lhe stream was immediately diverted and a 
pump rigged to remove the water from the hole. This 
cave was supposed to be the mouth of the original fissure, 
and an abortive attempt was made to clog it up by throw- 
ing in bales of hay, cedar-brush, logs and stumps. LEjither 
from the fact that the course of the brook had not been 
properly diverted, or by reason of the sudden thaw or 
local conditions, this debris gently glided down into the 
tunnel, completely filling it for 70 feet, and gradually 
sloping down to a depth of 1.5 feet for 312 feet, or to 
within 75 feet of the foot of the shaft. It amounted to 
about 1,189 cubic yards. 

Faith in the theory of a fissure in the limestone led to 
the plan of a crib. I[t was aimed to strike the fissure, 
which was to be arched over, or otherwise closed. The 
dimensions were 12x12 feet on the outside. It was sunk 
to a depth of 50 feet, when, hardpan occurring on the 
west side, it began to sink irregularly. After three weeks’ 
work and the expenditure of about $goo, the contractors 
concluded that they had expended the amount allowed 
‘*for any work they should do on the surface, to be paid 
after the tunnel was through,” and stopped. 

At this time several plans were proposed. Among the 
most feasible were the following : Charles M. Kalmbach, 
a well-known tunnel expert, proposed to drive a heading 
below sub-grade and fill with concrete ; to then gradually 
widen out and thus obtain a foundation. The division 
engineer in charge, Alfred Craven, proposed instead, a 
timber platform of oak or Georgia pine, upon which the 
concrete should be laid, and to change the section from 
the horseshoe to the circle. ‘This was generally conceded 
to be right, but in the following August it was decided to 
use white oak for the platform and return to the horse- 
shoe section ; and this plan was formally approved Janu- 
ary 10, 1887, but not fully adopted by the contractors 
until the year after. In the next year the work was car- 
ried on with a series of experimental drifts, conforming to 
no regular system of timbering. and the means adopted 
were entirely inadequate to the work in hand. 

In March there occurred an entire change in the man- 
agement. The English system was introduced, and the 
work, without serious interruption, was completed in a 
year and two months. 

Mr. Carson further gave some miscellaneous informa- 
tion as follows: 

The amount of brickwork laid in the New Croton 
Aqueduct is estimated at 312,258 cubic yards, or about 
163,000,060 ot bricks, which would build 33 structures the 
size of the 77zbune building. 

The total area of the inside surface of t e aqueduct 
from Croton Lake to One Hundred and Thirty-fifth 
Street gate-house is equal to 7,092,823 square feet, or 
162,83 acres, or about equal to one-fifth the area of Cen- 
tral Park. 

The total excavated material of the entire aqueduct ex- 
ceeds 2,800,000 cubic yards. 

The total excavated material plus the masonry placed 
exceeds 3,250,000 cubic yards. This is equivalent to 83 
per cent. of the volume of the great pyramid of Cheops. 
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This material would be sufficient to build a wall 10 feet 
thick and 55 feet high around Maophattan Island, 30 miles 
in length on the water front. 

The amount of dynamite used in blasting on the aque- 
duct, exclusive of the amount used in sinking the shafts, 
was over 5,800,000 pounds, or over 2,900 tons. 

The flowing capacity of the aqueduct. 318,000,000 gal- 
lons per 24 hours, is equivalent to a stream 50 feet wide 
and 10 feet deep flowing 59.1 feet per minute, or about 
one foot per second, or about seven-tenths of a mile per 
hour. 


DIAMOND DRILL PRACTICE. 


IN reviewing American and foreign practice with the 
diamond drill in a paper read before the American Insti- 
tute of Mining Engineers at New York last Monday, 
Mr. W. F. Durfee stated that the art of penetrating the 
earth's crust by drills of various kinds is a very ancient 
one, and has been practiced in Asia from the earliest 
times. 

A French missionary, the Abbé Imbert, relates that, 
when in China, he ‘had seen many bored wells, of a 
diameter of five or six inches, and a depth of 1,500 to 
1,800 feet,”” and his description .of the method followed 
would answer for that in use at the present day for boring 
wells with percussion tools, by merely substituting steam 
for manual power, the apparatus used for boring being 
nearly identical. In fact, it is to the ingenuity of the 
Chinese that we owe the system of boring wells by the use 
of a steel implement suspended at the end of, and operated 
by, a rope, as distinguished from the more modern 
method, in which the operating tool is secured to the lower 
end of a series of screw-jointed rods by which a turning 
and percussive movement is communicated to it. 


The method of action of the present form of diamond: 


drill involves no percussive shocks whatever, but operates 
by a movement of continuous rotation and progression, 
the rock being abraded by the action of a number of black 
diamonds firmly imbedded in the end as well as the inner 
and outer circumference of a short hollow cylinder, called 
a ‘‘bit.” This is attached to the lower end of an exter- 
nally grooved tube, called a ‘‘core barrel,” which, iu 
turn, is attached to a succession of hollow rods properly 
coupled together. end to end, until they reach the boring 
machine, where they pass through and are secured toa 
hollow spindle to which rapid rotary motion can be given 
by power. To the upper end of these hollow rods is 
attached an apparatus called a ‘* water swivel,” to which 
is connected a ‘‘ water hose,” the swivel being so contrived 
that the hollow drill rod can turn without winding up the 
hose. Through the latter is constantly forced a stream of 
cold water under sufficient pressure to maintain a con- 
tinuous current downward through the hollow revolving 
drill rods and core barrel, and upwards between the out- 
side of these and the inside of the hole to the surface of 
the ground, or to some fissure in the rock through which 
the water can escape. The rapid flow of this water not 
only carries off the fine particles of rock removed by the 
bit, but serves, at the same time, to keep the latter cool. 

It will be understood that the diamond drill does not 
remove the whole of the rock by its abrasive rotation, but 
that a central portion, or core, is left, which can be re- 
moved from the hole in a solid form in lengths of from 8 
to 10 feet. It is further manifest that a succession of 
such ‘‘cores,” arranged in the order of their extraction 
will give an exact record of the character and order of the 
strata through which the hole is being driven. 

The active and indispensable part of this core-making 
apparatus is the already mentioned diamond-mounted bit. 
The bits are, in fact, diamond-toothed rasps, the teeth be- 
ing formed of black diamonds, or carbonadoes, as they 
are more properly called. These were first discovered in 
the diamond gravels of Brazi], in 1842, and it is from that 
country that the world st*ll derives its supply. The metal 
of the bit is soft steel, in which holes of various sizes, 
suited to the sizes of the diamonds, are formed. Each 
diamond being placed ia its cavity, the surrounding 
metal is closed against it und made to overlap it in 
some degree by means of punches. Some of the dia- 
moads project on the outside and others on the inside of 
the bit, and are for the purpose of cutting an external and 
internal clearance, so that the core produced will not fill 
the core barrel completely, and that the latter will have 
freedom of movement in the hole. ‘The bit is provided 
with a screw by which it is attached to the ‘‘core lifter” 
case. he latter, with the little apparatus within it 
called the ‘‘ core lifter,” performs an important office in 
the work of the drill, as it passes freely over the core 
while the drill is revolving and penetrating the rock, but 
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grasps it firmly whenever the drill is lifted. Whenever 


the core barrel is filled with the core, it is raised from the 
hole, the core lifter meanwhile holding the core. The 
lifter consists of two parts, the core lifter ring and its en- 
veloping case. These are combined and operated to- 


gether. 


The speed, or rather the number of feet per day that 
can be bored in a given hc le, depends upon the hardness 
of the rock and the depth at which the boring is being 
done; for while the actual boring can be done at the same 
rate when the hole is deep as when it is shallow, the time 
lost in drawing the rods in a deep hole is so great as to 
seriously influence the depth of drilling in a given time. 
It is, therefore, difficult to name a figure that will repre- 
sent the average rate of boring. One hundred feet per 
week of cored 2-inch hole is probably not far from an 
average speed. Holes have been drilled at the rate of 
one foot per minute in sandstone, but the durations of the 
run was short, and this speed could not be maintained 
continuously for any great length of time. Holes have 


been driven in anthracite coal at the rate of 
22 inches per minute. The fastest drilling in 
regular work, within Mr. Durfee’s knowledge, 


was done in sinking a shaft for the Westmoreland Coal 
Company, in which a 13-inch hole was driven, with a 
solid bit, 171 feet in ro hours. As the speed is irregular 
and uncertain, so is the cost. Mr. L. A. Riley, in a 


previous paper to the American Institute of Mining En- 
gineers, gives as the average cost of drilling 24 holes for 


the Lehigh Valley Coal Company, $2.22 per foot, to 
which he adds 20 cents per foot for royalty, interest, and 
wear and tear, making a total of $2.42 per foot. His 
greatest cost is $4.08 per foot, and the cheapest, $1.18. 
These figures are without margin of profit to any one. 
Under ordinary conditions contracts are taken, for 2-inch 
holes, at from $2.50 to $4 00 per foot, the price depend- 
ing, in no small measure, upon the quantity of work at a 
given location. 


THE FRESH-WATER WELLS OF THE ATLAN 
TIC BEACH. 


Dr. PERSIFOR FRAZER, writing in the September num- 
ber of the Journal of the Franklin Institute, says that 
anything which will throw light upon the character of the 
drinking water which is supplied to the hundreds of 
thousands of sojourners by the New Jersey sea coast, 
must necessarily have interest to the public. 

The practice, during the last five years, has tended 
toward sinking artesian wells near most of the larger sum 
mer hotels. The supply of water by this means was so 
abundant and excellent that the New Jersey State Geologi- 
cal Survey, under the late Professor George Cook, deter- 
mined the water-bearing planes, and published the depths 
at which these might be expected in bore holes along the 
sea coast from Sandy Hook to Cape May. The wells 
which have since been driven have amply proved the 
soundness of the data. 

But in numbers of cases it is not possible to resort to 
deep boring, and in these cases the supply is by surface 
wells suok a short distance below the sand. Of course, 
these wells are permissible only in cases where, for a con- 
siderable distance around them, the population is 
sparse and there are few cesspools or collections of decay- 
ing matter, and in some cases these conditions obtain 
sufficiently to justify the use of surface wells, but sooner or 
later these must be abandoned and recourse must he had 
to artesian borings, which, fortunately, need not be very 
deep, to furnish an ample supply for all needs. 

In order to give to the layman an idea of the condition 
of the strata and their relation to the water supply of the 
coast, it may be said that the famous mar] beds of New 
Jersey, with the clays and sands which divide and inter- 
mingle with them, form impervious beds tkrough which 
water cannot percolate. They cross the State from about 
Long Branch to the old town of Salem, near Fort Dela- 
ware, running approximately southwest, and inclining or 
dipping in a direction perpendicular to this (or southeast), 
at a gentle angle of about 20 feet to the mile. These are 
the water-bearing floors which supply the greater part of 
the artesian wells sunk along the coast between Long 
branch and Cape May, though there are other and higher 
planes along which more or less good water is constantly 
flowing downward to and entering the sea at a greater or 
less distance from the coast. The permanence and purity 
of a supply will depend upon the extent of country which 
pours its rainfall upon the upper edges of these mar! 
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strata or the overlying clay beds. The outcrop of these 
strata is not parallel with the coast line, but runs inland 
to the southwest; it is, therefore, obvious that the farther 
one goes to the south from the intersection of these strata 
with the ocean border, the deeper must the well be bored 
in order to find water. One of the upper marl beds 
touches the sea line at Asbury Park, and the next higher 
marl at about Branchport. To reach the water flowing 
along the upper planes of the first deposit at the Beach 
House, Sea Girt, for instance, one would be obliged to 
sink about 160 feet; and to reach the probably larger sup- 
ply of the marl next below at the same point, a depth of 
240 feet would be required. But before coming upon 
these well-known horizons of good water, it is extremely 
probable that others would be found, representing higher 
clays, as was the case at Berkeley, on the Barnegat Beach. 

But to return to the surface wells. , 
Beach House a well sunk by Commodore Stockton, when 
the middle house was his seaside home. ‘This well is a 
Prominent object on the lower porch of the hotel, and fur- 
nishes all the water consumed for drinking and cooking 
purposes. The depth of the bottom of the well is a0 feet 
5 inches from the surface, and its average depth of water 
is 3 feet. One of its peculiarities. which astonishes those 
unfamiliar with the behavior of streams of water at points 
near their confluence with another body of water of vary- 
ing depth, is that the level of the perfectly sweet and fresh 
water rises and falls with the tide in the ocean 150 feet to 
the east of it. This is not at all remarkable when one re- 
flects that the same ocean tide causes the fresh water of 
the Delaware and Schuylkill to rise, and their surface cur- 
rents to retreat towards the mouths of those streams, 
though eighty-odd miles from the ocean. 

The water which fills this well represents the drainage 
of a few square miles around Sea Girt, and is simply the 
rain water filtered through the sand and gravel of the 
coast belt, and collected on the surface of some local in- 
tercalated bed of clay. Were the region thus drained as 
thickly populated as a few other parts of the coastal belt 
the water would probably be unfit for drinking purposes: 
but it happens that the settlement of this area is Sparse 
and its contamination from putrifying substances small. 

For the purpose of investigating whether or not it were 
potable as well as to learn something of the nature of the 
water from similar wells on the New Jersey coast, having 
first filled and rinsed a perfectly clean five-gallon demi- 
john 12 times with water, Dr. Frazer collected a fair aver- 
age sample. Subjoined are the results of this examina- 
tion. 
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Water slightly alkaline. Io a Million} Grains per 


Parts. Gallon. 
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Free ammonia.... ........... 0.2.00. ose 0.033 | ..... 
Albuminoid ammoria........... ... ..... 0.0370 F 
CRIOING asses ecto nae ses boutend esas ae! 4-2 
Total solids in solution .... .......... ... . -aekeee 29.0 
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As to the two forms of ammonia this corresponds closely 
with an analysis by Wanklyn, of the water of the river 
Lea, supplied by the East London Water Company to the 
citizens of London. The percentage of albuminoid am- 
monia is only o.or higher than that found by the same 
distinguished analyst in the water of Loch Katrine, which 
supplies the people of Glasgow, While not extraordinary 
on account of its purity it is well within the limits beyond 
which chemical analysis indicates danger. 

The same is the case with the chlorine and total solid 
constituents. They present no ground for suspicion of 
dangerous contamination, and indicate what a subsequent 
examination of the drainage system proved, viz: That the 
latter was in good condition, and carried all sewage in 
closed pipes to an inlet connecting with the Manasquan 
River about a mile away fromthe house. This is but one 
instance, and it may be an exceptional one, on the coast 
of New Jersey, where a surface well is still utilizable. The 
time will come when such supply can no longer be re- 
sorted to, but in this case it has not yet arrived. 


ACCORDING to Kuhlow's German Trade Review. the 
entries which have already been made for the electrical! 
exhibition to be held at Frankfort-on.the- Main, Germany, 
appear to promise an exceptionally fine showing. 


VicToriA, B. C., by popular vote, has decided to have 
sewers. The Victoria Dutly Colonist emphasizes the de- 
sirability of losing no time in beginning the work of 
construction. 


There is at the . 


282 


THE ENGINEERING AND BUILDING RECORD. . 


OCTOBER 4 


THE PANAMA CANAL. 


THE report, just published, of the Engineering Com. 
mission sent to the Isthmus of Panama by the Liquidator 
of the Panama Canal Company is not of a nature to give 
much hope for the enterprise. Primarily it sets forth that 
the problem should be resolved by the study of two ques” 
tions: first, what will it cost to finish the canal? second’ 
what will be the income of the canal when finished ? that 
is, immediately after its opening or after a given time. 


‘* Before discussing the two questions,” says the report, 
‘it will be secessary to consider the spot on which this 
great work is to be done. In short, it is a place resem- 
bling nothing with which we are familiar as the scene of a 
great work. It cannot be compared with any great under- 
taking of our times, and to judge of it by European ex- 
perienee and work will be to lay ourselves open to the most 
serious misconstruction. Under the hot, humid, ener- 
vating climate of the isthmus, surrounded by the emana- 
‘ tions of a rich, clayey soil, amid swamps, in a country but 
sparsely populated, covered by a dense tropical vegetation 
that nothing can check, the white race cannot undertake 
steady work of a laborious character without returning 
from time to time to a healthier climate to reinvigorate 
themselves. Under such conditions they can exist, handle 
machinery, and work under cover away from the sun and 
rain. But to dig into the earth and do steady manual 
labor in the open as men do in our climate is impossible, 
unless they expect the early failure of their health and 
strength.” 

Dr. Wolfred Nelson, who has spent a number of years 
at Panama, says that the year on the isthmus is divided 
into two seasons—the dry season or Verano, from the 
middle of December to the middle of May, and the wet 
season, lasting the remaining seven months. The annual 
rainfall is 3 meters—over 118 inches. The effect of 
these enormous downpours on a clay soil is to turn the 
rivers into raging torrents. On this subject the engi- 
neers say: 

‘‘The most important of the rivers is the Chagres, in 
whose valley fully one-half the canal must be constructed. 
The river in the wet season rises from 10 to 12 meters in 
36 hours. At its maximum it discharges 1,500 cubic 
meters a second, and may double that. On this score we 
are reduced to conjecture, and cannot say what difficulties 
will have to be overcome in combatting this torrent. 

** Next, as an obstacle between the two oceans is the 
Cordillera, which must be divided to open a way for pas- 
sage of vessels. The height of the mountain above the 
sea is about 339 feet, and whatever solution may be 
adopted, a cut of over four miles long must be made. 
This work will require great time.”” Next the geological 
formation is treated, its peculiarities, and the impossi- 
bility of making sharp-angled sides to the huge cut. 
Again, the report of the engineers dwells on the fact that 
no European standards of work can be applied to isthmian 
work. ‘Ihen it deals with earthquakes and reports as 
follows : 

‘** To these inherent difficulties must be added a danger 
peculiar to the country, namely, earthquakes, the import- 
ance of which has been denied by some and exaggerated 
by others.” Regarding the great cut to be made in the 
Culebra it says: ‘' During an earthquake what effect 
might result on the sides of a cut 100 to 150 meters in 
height? Would it not shake from the hills great masses 
of rock, damaging the walls or sides of the cutting, in 
short, disturbing their stability? Here an inevitable un- 
certainty develops, regarding which the Commission 
expresses no opinion.” 

While the physical difficulties that must be overcome 
are severe, Dr. Nelson is inclined to think that far more 
important questions are those of time and expense. These 
matters he has made subjects of considerable investiga- 
tion. The concession lapses in 1892, but an extension of 
six years may be granted by the President of the United 
States of Columbia. Even though this is done, Dr. Nel- 
son does not deem the six years sufficient to complete so 
huge a work. 

The highly important question of supposed revenue— 
which is a matter of extreme uncertainty -has been fig- 
ured on by French scientists ever since the project was. 
begun. Inthe light of recent developments Dr. Nelson 
says that for the first four years a revenue of 51,250,000 
francs is expected. ‘This is calculated at 2 francs a ton, 
which, less working expenses and dues to the Govern- 
ment of Columbia, leaves a net revenue of 38,678,500 
francs. Four years later it should be 63,750,000 francs, 
on a traffic of 5,100,000 tons at 312 francs, which, less 
maintenance, etc., leaves 13,187,500 francs a net revenue 
of 50,562,500 francs. Again, four years later, on a ton- 
nage of 6,000,000 the gross revenue should be 75,000,000 
francs, which, less a maintenance of 13,750,000 francs, 
leaves a net revenue of 61,250,000 francs. 

As to the question of cost, he estimates that 899,000,00e- 
francs, including interest, will have to be expended to com- 
plete the ditch, that is, if the old share and bond holders 


are willing to come to an agreement by which they forego 
all interest for many years to come and trust to a future 
development of trafic. The working expeuses and main- 
tenance of the plant, he estimates, will reach 2,000,000 
francs ($400,000) per annum. 

Despite the desire to see a clear horizon, Dr. Nelson 
says that French engineering experts cannot dissipate the 
doubt that the canal’s future is less assured than that of 
the Suez Canal; that the expense at Panama and the 
annual charges will be heavier, the tariff higher, and the 
facilities for shipping less. 


-- 


Correspondence. 


Communications giving information or opinions on matters 


general interest to the engineer, the architect, the cea- 


tractor, or the one officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


LARGE SIZE VITRIFIED PIPE FOR SEWERS’ 
PROVIDENCE, R. I., September 26, 180. 
To the Editor of Tue ENGtmnegainG aND BuILoinG Recorp : 


Sir: I read with interest, mingled with some surprise, 
the quotation from an address delivered at Columbus on 
the subject of sewerage, as published in THE ENGINEER 
ING AND BUILDING RECORD of September 13. 

Tt would have been interesting if the author of the ad 
dress had given us the data of his experience, which led 
him to state so emphatically that the material of which 
18, 20, and 24-inch vitrified pipe is made is not a safe one 
to use in these large diameters. That pipes 24 inches, or 
20 inches, or 18 inches in diameter have failed, there is 
no doubt, nor is there any doubt that failures have oc- 
curred in the use of 15-incb, or 15-inch, or 8-inch, or even 
in 6-inch pipe. It would, therefore, have been interest- 
ing to know the data which the author had in drawing 
the line of safety at 15 inches in the use of vitrified pipe 
for sewer work. My own opinion is that pipes as large 
as 24 inches in diameter are made, which, if properly laid, 
are safe and reliable. 

In regard to the thickness of brick sewers, as you have 
stated, much depends upon the nature of the materia! in 
which the work is laid. Doubtless sewers three feet in 
diameter may often be built of a single course of brick, 
and give good results, in which case it is probable that 
good materials would be selected, and care taken in the 
coastruction of the work; but why it should follow that if 
any ‘‘engineer, contractor or inspector ” be allowed to use 
two rings, ‘*he may put in anything he likes,” I do not 
understand. Why cannot the same good material be used, 
and the same care be exercised in the construction of work 
of two rings, as in one-ring work ? Carrying the principle 
laid down by the author a little further, as for instance 
in the use of 12 or 16-inch work, would the material 
deteriorate in proportion? If not, why not? 

SAMUEL M. Gray, City Engineer. 


PHILADELPHIA’S WATER CONSUMPTION. 

IN ten years the daily consumption of water at Phila- 
delphia has risen from 57,707,082 to 116,490,191 gallons, 
and it is thought that the daily average for 1890 will be 
125,000,000 gallons. 

This great increase in consumption is explained by the 
growth of the city and the fact that the more water that 
is given the people the more they want. It is estimated 
that only ro per cent. of the water consumed is used for 
drinking and culinary purposes. Three years ago the 
storage capacity of all the reservoirs was 195,000,000 gal- 
lons; now it is 900,000,000 gallons, owing to the comple- 
tion of the East Park Reservoir. Plans are now wader 
consideration for two more reservoirs, which will add 
600,000,000 gallons to the city’s storage capacity. 


HIGHWAY ENGINEERING. 

THE Executive Committee of the Massachusetts Insti- 
tute of Technology has accepted an offer of Colonel Albert 
A. Pope, of Boston, Miass., to contribute such sums of 
money as the institute may need during the next five 
years, up to the amount of $6,000, for the promotion ot 
an option ia highway engineering connected with the 
course in civil or mechanical engineering. ‘l his sum is to 
be used by the institute in preparing some competent 
graduate, by studies at home and abroad, for a nominal 
instructorship on this subject ia the institute, and who 
will gather material and facts on the subject for the ben- 
efit of the mstitute, will.deliver a course of lectures thereon 
yearly, and yall be open to consultation by the officials of 
towns and cities not employing permanent city engiceers. 
It is expected that the option will eventually lead to the 
establishment of a department on highway engineering. 


CHINA has 136 telegraph stations. The system is 
mainly. controlled by the government. 


Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer ciailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should mot be written on fhe same piece of paper asa 
communication to the Publishing mad pashli Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on s 
separa’ piece of paper, so that it may be promptly sent to 

6 or. 
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LOWERING A WATER MAIN. 


W. L. Cameron, Superintendent of the Artesian 
Water Company, at Memphis, Tenan., writes: 

‘*In your issue of September 13, I notice a very elabo- 
vate plan for the lowering of a 10-inch pipe. With no de- 
sire to criticise, still I would suggest a more simple, and, 


: I think, less expensive method. 


** We lowered some 1.000 feet of 12-inch pipe, from 24 
to 4 feet, which was successfully accomplished by simply 


, digging the trench to the necessary depth under the pipe, 


and a little wider on one side to prevent sane of joints, 
leaving uoder each bell (behind the bell) a support of 
earth 1 foot wide. When all was clear, we simply cut the 


. bank an inch or 80 at a time and allowed the pipe to 


settle. One or more calkers were on hand to keep joints 
calked up. 
‘*All fire hydrant branches were handled io the same 


way, and the pipe was lowered without the pressure (some 
50 or 60 pounds) being taken off. No blocking or rods 
were used. In a rock trench, jacks can be placed under 
every second or third joint, and the pipe lowered by 
simply moving blocking, as same goes down. 

‘* In this manner we lowered some 300 feet of 24 inch 
suction pipe, through which a 6,000,000 pump was deriv- 
ing its supply, and the engine never felt any air leaks 
during the progress of the work.” 


HOW TO KILL GRASS AND WEEDS IN 
TERS AND SIDEWALKS. 


HENRY M. Nourse, architect, of Boston, Mass., 
writes: ** Replying to the query in your issue of Septem- 
ber 20, ‘Efow to Kill Grass and Weeds in Gutters and 
Sidewalks,’ I would say that turpentine, used clear or 
very sltghtly diluted, applied with a fine-spray watering- 
pot, will take the nonsense out of the proudest weed that 
grows. 

‘*A client of mine is taking the above measures to rid 
his lawn of weeds and bunch-grass; and as for its death- 
dealing qualities, he has not the slightest doubt, as it 
takes root and all. 

** Rock salt, or a strong brine or pickle, I have known to 
giye like results.” 


GUT- 


W. TF. CASGRAIN, C. E., Superintendent cf the Kim- 
bell & Cobb Stone Company, of Chicago, IUll., writing 
with reference to the same subject, says: ‘‘ Use common 
salt if. grass and weeds are very plenty, and sprinkle with 
water until salt is dissolved. Where the joints in material 
used are close mabe a solution of salt (or brine strong 
enough to float a potato) and sprinkle over joints two or 
three times. ‘Lhis I found the easiest and quickest rem- 
edy for killing grass and weeus in gutters and walks of 


public parks.”’ 


STILL another correspondent recommends covering the 
gutter or sidewalk with about half an inch of dry sand on 
a hot day. ‘his will burn the grass, and one hot day will 


generally kill it. The sand can then be scraped or swept 
off. This should be applied before the grass attains any 
great strength. If it has attained much growth the sand 
should be thicker, and would have to remain on longer. 


MAKERS OF WROUGHT-IRON CEMENT. 


LINED PIPF. 


Jos. S. KERN, |R., General Manager of the American 
Pipe Manufacturing Company, of Philadelphia, Pa., 
writes: ‘‘ Noticing the inquiry about wrought-iron ce- 
ment-lined pipe manufacturing companies in your issue of 
September 20, I beg leave to inform you that the New 
Haven Patent Water Pipe Company are not the only 
makers. 

‘*We Have manufactured under the Phipps patent for 
the past four years. The New York Pipe Manufacturieg 
Company, with othce in New York 7imes Building, and 
works at Hastings-on-the-Hudson, also makes it.” 
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ELECTRIC MOTORS. 


THE electric motor business, which was in a nascent 
state a few years ago, has, of late, been developed at a 
remarkably rapid rate, and a large number of motors are 
now in use, and are constantly being added to, for a wide 
variety of power purposes. 

In a general way, it may be said that they are employed 
in all those industries and lines of work formerly sup- 
plied by a small amount of steam power or by gas engines 
and water motors, which have been quite extensively em- 
ployed during the last few years. Electric motors are now 
used for driving air compressors, bookbinding machinery, 
bakers’ machinery, blowers, cranes, carpenters’ machinery, 
cash carriers, coffee mills, churns, drug mills, dumb waiters, 
dentists’ lathes, drill presses, elevators, grindstones, hy- 
draulic presses, hatters’ machinery, ice-cream freezers, 
jewelers’ lathes, knitting machines, lathes, laundry ma- 
chinery, looms, paper-box machinery, polishing machines, 
pile driving, printing presses, quotation transmitters, 
sewing machines, stamping machines, ventilating fans, 
and a hundred other small uses. 


Peg = eee 
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Fic. 1.—MOTOR OF THREE H, P. 


THE CONNECTICUT MOTOR, MADE BY THE CONNECTICUT MOTOR 


Nothing more surely indicates the confidence now 
placed in the electric motor than the extent of its use by 
elevator men. Jn the case of belt-driven elevators it is 
much used in localities where current is obtainable. With 
hydraulic elevators, worked from tanks, the motor is used 
to actuate the force pumps, which it does automatically 
without working to waste. Combinations in which the 
motor is geared direct to the elevator are now claiming 
the attention of the engineer in locations where space is of 
primary importance, though as yet this method has not 
found so much favor as those above mentioned. Undeér 


this heading comes a host of similar appliances, such as | 


hcisting and winding engines for mines, and building 
work; cranes and gins for factories and warehouses. 
Printers have from the first appreciated the advantages 
of the electric motor. Newspaper men commonly require 
their power at night, and not by day. Job printers often 
use power for but a small proportion of their working 
hours, and, generally speaking, the printers who can make 
an econom.ic use of steam plants are far outnumbered by 
those who cannot—with the result that the electric motor 
is now indirectly responsible for a large proportion of the 
reading matter placed before the public. 

From among the lighter industries we select the appli- 
cation of sewing machines as one most frequently met 
with. Sewing machines usually require about one-twelfth 
horse-power each. This figure will be found high where 
many machines are run from the same shaft, and low if 
their number be small. The class of work done makes 
but little difference to the power absorbed, on account of 


the speeds varying almost inversely to the heaviness of 
the material sewed. 

Wherever a moderate amount of power is needed the 
electric motor can supply it. The economy of the elec- 
tric motor over small steam and gas engines is, moreover, 
claimed to be considerable, being based on the fact that 
the electric current is generated mainly in central stations 
by large engines, which consume much less coal for the 
power furnished than do an equivalent number of small 
engine and boiler plants. As to the cost of the electric 


Fic 2.—MOTOR OF TWO H.P. AND UNDER. 


the list of manufacturers as complete as possible. The 


principal features of the motors are pointed out, the sizes 


in which they are made are given where they have been 
available, and some of their special applications are shown. 
The matter is not presented on the score of novelty since 
a number of the motors to be described have been for sale 
and in use for several years. It will, no doubt, be appre- 
ciated, however, as of practical value, by many who are 
confronted in every-day work with the problem of install- 
ing power plants to the best advantage for special service. 


" THE CONNECTICUT MOTOR. 


The Connecticut electric motor, of which two forms are 
shown in Figs. 1 and 2, is made by the Connecticut Motor 
Company, of Plantsville, Conn. 

The simple horseshoe magnet has been adopted in this, 
the poles being turnea upwards, in order, it is claimed, to 
avoid the leakage which might otherwise occur through 
the bed plate, while, at the same time, the breech or 
neutral portion of the magnet becomes a solid base on 
which the machine rests. There are no magnetic joints, 
the whole field being in one casting of soft iron. The 
armature proportions are medium, the length being equal 
to about two diameters. The journals of the shafts are 
in all cases arranged to be self-oiling. In the type of 
machine shown in Fig. 1, designed for three horse-power 
and upwards, the shafts are fitted with oil wells, and in 
the smaller motors, of two horse-power and less, Figure 
2, the bushings are lined with graphite. The holders for 
the brushes, which collect the current from the machine 


: ee _ ee 


Fic. 3.—ONE H. P. MOTOR COUPLED TO BLOWER. 


current, it has been pointed out that electric light com- 
panies can afford to sell the power cheap, as the motor 
business is of great and positive advantage to them in 
giving employment and earning capacity to their plant 
when it would otherwise be idle and profitless. This will 
be understood when it is considered that most of the elec- 
tric lighting is done at night, and the machinery and plant 
of the company is then employed, while during the day 
time it would be idle. As tothe cost of the motors, it 
may be said that prices are constantly tending to become 
more reasonable, owing both to increasing competition 
and more rapid progress towards greater perfection in 
manufacturing facilities. Taking into consideration, fur- 
ther, that electric motors appeal at once to prospective 
users because cf their greater neatness, cleanliness, and 
compactness, as compared with most other forms of en- 
gines, and that they require practically no attendance ex- 
cept for starting and stopping, their more general in- 
troduction would seem to be inevitable. As it is, their 
value is already widely appreciated, and those desiring to 
use them have a number of patterns from which to make 
selections. 

In view of all this an examination of what is now avail- 
able in the electric motor line cannot fail to be of interest 
to many of our readers, principally, perhaps, architects 
and contractors having in hand the equipment of build- 
ings with. ventilating and water pumping machinery, etc. 

We commence, therefore, in this issue the publication 
of brief illustrated descriptions of the various electric 
motors now on the market, having endeavored to make 


COMPANY, PLANTSVILLE, CONN. 


for further transmission, are of a new and improved pat- 
tern, having a light and fine spring adjustment. In Fig. 
3, a one horse- power Connecticut motor is shown, coupled 
direct toa No. 2 Sturtevant exhaust fan. Fans, working 
usually at high speeds, are well adopted for such direct 
coupling, and, where not more than one fan is driven by 
a single motor, this arrangement is often used. It has 
proved to be of great value in cramped situations, such as 
are always found on shipboard, and usually provided by 
architects on shore. 

The Connecticut Motor Company, some time ago, fur- 
nished the Pratt & Whitney Company, machine tool build- 
ers, of Hartford, Conn., with a motor for driving a large 
planer, to be run overtime. The planer required about 
three horse-power to operate it. The question came up 
as to the advisability of placing a motor in position to 
operate that planer, or to operate the regular engine and 
consume at least 10 or 15 horse-power uselessly in turning 
the shafting transmitting the power from the engine room 


to the planer. The motor was finally installed and an- 
swered every purpose most satisfactorily. This is but one 
instance out of many where the electric motor could be 
used with good results, and yet its employment in the 
machine shop is so rare as to always excite comment 
wherever and whenever it is found. 

The motors are wound for potentials of 110, 220, and 
500 volts, and should be placed in dry situations, well in- 
sulated from the earth. A safety fuse should be placed in 
the circuit, so as to prevent damage to the motor in case 
the current should exceed the normal working value. 
Twelve sizes of this motor are made, varying from % to 
50 H. P. 


(To BE CONTINUED.) 
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ECCENTRIC STEAM FITTINGS. 


CONTINUING its articles on steam pipes and fittings, 
The Locomotive says that the application of the eccentric 
principle to main steam pipe connections can be extended 
with advantages to couplings for long lines of pipe and 
with especial advantage to fittings used in steam heating 
systems. 

With the ordinary style of couplings, when the size of 
a steam main is reduced, it is necessary to put in a relief 
or drip pipe, sometimes at considerable expense and 
trouble, whereas if an eccentric reducing coupling were 
used, which would cost no more than one of the ordinary 
kind, the water of condensation would flow freely on- 
ward. 

Figure 22 shows, in section, a form of reducing coup- 
ling which could be used with advantage on all sizes of 
pipe up to eight or ten inches in diameter. Figures 23 


and 24, end and side views, of flange couplings for the 
larger sizes of pipe. The construction will be readily 
understood from an inspection of the cuts. The offset 1s 
just sufficient to bring the under sides uf the pipes on the 
same level. 

It will probably be urged as an objection to this style of 
fitting that they are not made and kept in stock by man- 
ufacturers of pipe fittings. This objection will vanish as 
soon as there is any demand for them. They will be 
found ot far more use, and would probably be used a hun- 
dred times at least where a cross-valve is used once; still 
the latter is a standard fitting because it is occasionally 
called for. 

While we have illustrated and described such eccentric 
fittings in earlier issues, their importance warrants recur- 
rence to the subject. | 
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Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of pla piog. | 
8 


heating, lighting and ventilation will be welcomed in 
column. The writer's true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


STEAM HEATING DATA. 


“*C. P. W. F.,” Minneapolis, Minn., writes: ‘* Will 
you kindly refer us to any articles on central heating 
plants, and answer any of the following points. 

1. What amount of steam can be conducted by steam 
pipes for a difference in pressure of 2, 5 and 10 pounds 
between supply and return ends when the pressures are 
60 or more pounds ? 

2. Same for water return mains, when they discharge 
into open tanks, and pressure is 10 pounds and under. 

Above are far long distances 200, 400, 600 and 1,000 
feet. 

3. Do you consider expansion joints sleeve pattern 
preferable to offsets or loops? 

4. In case an expansion joint is used, would not an all 
cast iron one, which would become coated with magnetic 
oxide, be preferable to present method of brass and iron? 

s. Would you consider it where mains rur on a level 
more desirable to carry 5 pounds on heating apparatus 
discharging into return mains through simple trap in case 
pressure would return water, to using mechanical return 
traps, or tank and pump?” 


[In reply to our correspondent we would say : 

First. —THE ENGINEERING AND BUILDING RECORD 
has published accounts of the New York Steam Com- 
pany’s plant. 

Second.—The Transactions of the Am. Soc. of C. E. 
contains papers by Mr. C. E. Emery on central steam 
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plants. The secretary’s Office is No, 127 East Twenty- 
third Street, New York. 

Third.—Robert Briggs’ little book on steam heating, 
Van Nostrand publisher, give much valuable data cn loss 
of heat or pressure in steam pipes. It has tables for con- 
ditions of low pressure steam. 

Fourth.—Expansion joints are a nuisance, and never 
should be used if there is any way of getting along witb- 
out them. 

Magnetic oxide covered joints are impracticable. The 
slipping tube must be brass or gun metal. 

The mechanical means of returning with pump and 
pump governor is the best, unless you can return by 
gravitation. ] 


CRACKED STEAM PIPES FROM WATER 
HAMMER. 


ACCORDING to the London Engineer, five steam pipes 
were burst in England in 1889. Three of these were of 
cast iron, and their failure was attributed to the ‘‘ water- 
hammer” action—s. ¢., through the water therein, pro- 
duced by condensation, not being properly drained off be- 
fore steam was admitted. Two of these failures were 
accompanied by fatal results. In another case, a large 
copper pipe at an electric lighting works failed in a simi- 
lar manner, causing the death of one person and injury to 
ten others. ‘The workmanship in this case was stated to 
have been defective; but the failure was attributed chiefly 
to the action referredto. A steam pipe connected with 
some colliery boilers burst in a similar manner. Mr. 
Henry Hiller, Engineer to the 
National Boiler Assurance Com- 
pany, very properly says: ‘‘ Aly 
these cases manifest the great im- 


arranged so that the liability to 
accumulation of water may be 
avoided. If this is unavoidable, 
special care should be taken to 
drain the pipes thoroughly before 
admitting the steam.” 


TRADE PUBLICATIONS. 
HOT-WATER BOILERS. 


THE Plaxton hot-water boiler 
is illustrated and described in a 
new catalogue recently issued by 
the Eureka Steam Heating Com- 
pany, of Rochester, N. Y. Gen- 
eral and detail views are given, 
together with a brief review of the 
subject of hot-water heating. and 
directions for setting the boiler. 


BRIDGES AND ROOFS. 


A HANDSOMELY illustrated catalogue has been issued 
by the Berlin Iron Bridge Company, of East Berlin, Conn. 
The illustrations represent a variety of structures put up 
by the company at different places, and give a good idea 
of the classes of work done by them. They were pre- 
pared direct from drawings or photographs and show ex- 
actly how the structures were built. 


LINK BELT MACHINERY. 


WITHIN the past six or seven years important develop- 
ments have been recorded in the different kinds of con- 
veying machinery, not the least interesting of which have 
been in connection with link belting. The different uses 
to which this product may be success{ully applied are well 
illustrated ina pamphlet published a short time ago by 
the Link Belt Engineering Company, of Philadelphia, Pa. 
It is profusely illustrated, and besides matter of purely 
descriptive character gives also tables of sizes and prices 
of the different appliances. 


PYROGRANITE is the name of a new artificial stone of 
Russian origin. It is made by mixing ordinary and re- 
fractory clays in different proportions, according to the 
uses to which it is to be put, molding them into desired 
shape, and finally roasting in a furnace. 


ACCORDING to foreign reports, a great impetus has of 
late been given to the cement industry in Sweden. Among 
others a large manufactory has been erected on the Island 
of Gothland, the first industrial establishment of any im- 
portance onthe island. There are six mills, each capable 
of producing between three and four barrels of raw 
cement per hour. 


portance of steam pipes being. 


Novelties. 


Devices are described under this head purely and strictly as 
news ; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course. be understood that the 


selection does not imply indorsement. 
a 


SWITCH GATE FOR HOT AIR FLUES. 


IN the accompanying diagram A is a hot air heater which 
receives external fresh air through conduit RB, and de- 
livers it, warmed, to the room L through pipes K K, etc. 
C is a ventilating flue through which the air is ordinarily 
removed from the room thus heated to the shaft D. Flues 
B and C are at some point placed adjacent, and a section, 
¥, of the partition wall between them is connected at H 
with a corresponding piece G, and both G and F ar® 
hinged to move freely about I I as axes. 

Usually they are set as shown by full lines, both flues 
thus remaining distinct and operating separately. If, 
however, it be desired to keep up a continuous circulation 
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of the same air, heating and reheating it without admitting 
more cold air, the switch gate F G H_ is revolved to the 
position indicated by the broken lines, and returns the air 
from the ventilating flue C, through B, to the furnace 
chamber, and back through pipes K K, at the same time 
that it shuts off the admission of outside air through the 
upper part of B. This arrangement is applicable to rooms 
continuously heated at times when they are not in use, as 
for churches, theaters, etc., before the admission of the 
audience. The same air, then remaining pure. may be 
maintained thus at a constant or increasing temperature. 

The device is patented by Hosea B. Dewey, Mil- 
waukee, Wis. 


Tue Town Council of Clonmel, Ireland, have adopted 
a water-works and sewerage scheme drawn by Mr. W. H. 
Radford, of Angel Road, Nottingham. The population 
of the town is 12,000, and the total cost of the two 
schemes £19,000, respectively £8,000 and £11,000. Mr. 
Radford proposes to bring water by gravitation from a 


mountain stream, with a water-shed of some 1,700 acres, 


at a distance of some three miles from the town. The 
water is stored, after passing through filter beds, in a cov- 
ered reservoir on a hill in the vicinity of the town. It is 
estimated that the delivery at the reservoir will be 548,600 
gallons per day. For the sewerage the proposal is also 
for gravitation, the existing system being adapted for 
taking surface water to the river. Centrifugal pumps 
will lift the sewage from the storage tanks transferring it 
to precipitating tanks, after which it will be passed 
through filter beds, and the effluent passed off ixto the 
Suir. Sufficient storage will be afforded by a chamber 
underneath the pumps to contain the sewage flowing 
through the night. 


BOOK NOTICES. 


CHacLen’s Encinger’s Loc Boox oF Dairy Runs. Published by 
Howard Challen, New York. Price, flexible covers, 75 cents; 
half roan, $1. 


The above heading practically tells nearly all there is to 
be said of the little book. The different pages are ruled 
so as to make blank tables, and have headings giving the 
month, day of the week, average gauge pressure, number 
of hours run, vacuum, piston speed and revolutions, indi- 
cated horse-power, temperature of hot well, water per 
horse-power per hour, etc. The desirability of keeping 


records of this kind and the convenience of the blanks 
offered are obvious. The book will save the labor of 
ruling the blanks and has the further advantage of keep- 
ing the records together for easy reference. ‘here is a 
leaf for each week in the year. 


THE fifty-ninth annual exhibition of the American In- 
stitute, of New York, opened on October 1, and will con- 
tinue until the end of November. 


OCTOBER 4 


1890 
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THE NEW RIVER AND HARBOR BILL 


Tue following is a revised copy of the River and 
isha Bill as signed by President Harnson Septem- 

F 39. 
A ist of the places at which the Secretary of War 
has been directed to cause examinations to be made, 
with a view of making improvements, will be published 
in a subsequent issue. 

MAINE, 


Improving harbor at Rockland, continuing improve-, 
York, continuing , 
im provement, $10,000; for the construction of a break-. 

Mount Desert to Porcupine Island, con-: 
tinuing improvement, $50,000; improving harbor at, 


ment, $37,500; improving harbor at 
water from 


' Portland, continuing improvement, ooo; im proving 
harbor at Camden, continuing improvemént, $6,000; 
im proving harbor at Rack Cove, Portland Harbor, con- 
timuing improvement, $25,000; improving harbor at 
Rockport, completing improvement, $5,000; improv- 
og Moose-a-bec Bar, continuing improvemcnt, $15,- 
Coo; improving harbor at Belfast, $10,000. 
Improving Bagaduce River, continuing improve- 
ment, $4,c0o; improving Penobscot River, continuin 


improvement, and for dredging near Stera’s mill, _ 
$25.000; improving Narragaugus River, continuing - 


improvement, $7,500; improving Kennebec River, 


continuing improvement, 


tm the construction of said proposed jetty; :mproving 


Harmisseckit River, $10,000; improving Saint Croix : 
but upon the condition that the Gov- 
erment of the Dominion ot Canada shall expend a like . 


Raver, $35,000 


sum in the improvement of said river; improving Ken- 


nebunk River, at or near its mouth, $20,000, the entire . 


amount to be expended in repairsif necessary; im- 
roving Pleasant River, to complete improvement, 
3.50, : 

NEW HAMPSHIRE. 

Im proving Portsmouth Harbor, to complete improve- 
ment, $13,000; improving harpor of refuge at Little 
Harbor, continuing improvement, $40,000. 

Improving Bellamy 
$10,000; :mproving Cocheco River, $25,000. 

VERMONT. 

Improving harbor at Burlington, for repairs, $20,- 
ooo; impreving harbor at G.urdon’s Landing, Lake 
Champlain, to complete breakwater, $6,000; improving 
Otter Creek, continuing improvem: nt, $5,000, 


MASSACHUSETTS. 


Improving harbor at Boston, continuing improve- 
ment, $145,000, of which sum $7,000 to be used in 
widening Nantasket Beach Channel, $25,000 'n ex- 
tending main ship channel, and $20,000 for continuing 
improvement of Charles River, provided, that ao 
expenditure of said $20,000 shall be made until the 
draws in the Arsenal Street and Markct Street bridges 
shatl be made to conform to the projected channel 
without cost to the United States; improving harbor 
at Lynn, continuing improvement, $15,000; improving 
harbor at Nantucket, continuing improvement, $2s,- 
ooo; mmproving harbor at Newburyport, contiouing 
im provement, $25,000; 1mproving harbor at Plymoutao, 
continuirg improvement and repairs of work on Long 
Reach, $8,000; improving harbor at Provincetown, 
completing exisiing project, $7,500; improving harbor 
at Scituate, continuing improvement, $10,000; im- 

oving harbor at Gloucester,continuing improvement, 
$5 c.cos: improving haroor at Wareham, continuing 
Improvement, $s,o00; improving harbor at New Bede 
ford, continuing improvement, $10,000; improving 
harbor at Hingham, continuing improvement, $5,000; 
improvicg harbor at Wiothrop, continuing improve- 
ment, $5,000; improving harbor at Hyannis, continu- 
ing improvement, $8,000; improving harbor at Vine- 
yard Haven, contiouin improvement, $10,000; 
improving harbor at Wellfleet, continuing improve- 
ment, $4,000; improving national harbor of refuge at 
Sandy Hay, Cape Ann, continuing improvement, 
$150,000; improving harbor at Manchester, contiouing 
improvement, $5,000; PA PEOv ON Martha's Vineyard 
inner harbor at Edgartown. tor dredging, $2,000; im- 
proving Salem Harbor, including South kiver, $14,- 
ooo; improving Stage Harbor at Chatham $s.000; 1m- 
proving Westport Harbor aod East end West Branch 
of Westpoit River, $1, to be applied in extending 
the jetty on Horse Neck Point and to dredging in 
Westport Harbor. . = ek 

Inpproving Powow River, continuing improvement, 
$5,000; 1mproving Taunton River, continuing improve- 
ment, $7,000; improving Merrimac River at Mitchell’s 
Falis, continuing improvemeat, $10,000; improving 
Wey mouth River, $10,000. 

RHODE ISLAND. 

Inaproving Pawtucket Raver, continuing improve- 

mene, $30,000; improving P ace River and Nar- 

te Gay, continuing improvement, $50,000; 
improving Green Jacket Shoal, Providence River, 
contsnuing improvement, $25,000: improving Pawca- 
tuck River, completing improvement, $16,600. _ 

Inaproviog harbor at B.ock Island, coniinuing im- 
provement, $15,000; improving harbor at Newport, 
continuing improvement, $12,500; improving harbor 
at Greenwich Bay, to complece, $2,000; improving cove 
near southeast extremity of Coaster’s Harbor Island, 
and water-way between said island and Rhode island 
to complete, $5,500; constructing national harbor of 
refu ge at or near Point Judith, commencing coustruc- 
tion, $75,000. 

CONNECTICUT. 

Inaproving harbor at Bridgeport, continuing improve- 
men t, $20,000, of which $15 000 shall be expended in 
constructing breakwater between the Tongue and 
inner beacon, and $5,000 to complete improvement 
above the bridge; improving harbor at Black Rock, 
continuing improvement, $5,000; constructing break- 
waters at New Haven, in accordance with the plans 
submitted by Chiet of Eogineers in report for 1889, 
continuing improvement, $120,000; improving harbor 
at New Haven, continuing improvement, $15,000; 
improving barbor at Norwalk, completing improve- 
ment, $4,000; improving harbor at Wilson's Point, for 
widening and deepening channel, $30,000; improving 
harbor at Stonington, continuing improvement, $:2,- 
500; improving harbor at Stamford, completing im- 
rovement, $5,000; improving harbor at Five Mile 
River, continuing improvement, $5,000; improving 
harbor at Milford, completing improvement, $2,500; 
improving harbor of refuge, Duck Island Harbor, on 
Long Island Sound, $25,000; :mproving harbor at 
Clinton, contunuing improvement, $3,500. 

Improving Connecticut Kiver below Hartford, con- 
tinuing 1mprovement, $12,500; :mproving Housatonic 
River aod for breakwater, continuing improvement, 
$35,000; :mproving Thames River, continuing 1m- 
provement, $20,000, which may be expended at any 

int between Norwich and New London; improving 

ystic River, $10,000. 


$50,000; improving Saco - 
River, continung improvement, inciuding breakwater | 
and the construction of a proposed jetty opposite the | 
same, $65,000: Provided, That the whole of said sum 
insy be used in the discretion of the Secretary of War 


iver, contiouing improvement, | 


NEW YORK. 


Improving harbor at Buffalo, continuing improve- 
ment, a gesnlery for continuance of concrete construc- 
tion and repairs and extension of breakwater; improv- 
ing breakwater at Rouse’s Point, continuing improve- 
ment, $15,000; improving harbor at Canarsie Bay, 
continuing improvement, $5,000; improving harbor at 
Charlotte. continuing improvement, $25,000; improv- 
ing harbor at Duokirk, continuing improvement, 
$20,000; improving harbor at Flushing Bay, continuing 
improvement, $20,000; improving channel at Gowanus 
Bay, continuing improvement, $60,000; improving 
Bay Ridge Channel in Gowanus Bay, by dredging, 
$t00,000; improving harbor at Great us Bay, 
continuing improvement, $10,000; improving harbor 
at Little us Bay, continuing improvement, $13,000: 
improving harbor at Greenport, continuiog improve- 
ment, $5,000; improving harbor at Oak Orchard, 
contiouing improvement, $5,c00; improving harbor st 
Ogdensburg, continuing improvement, $42,000, includ- 
ing new project; improving harbor at Olcott, continu- 
ing improvement, $30,000; improving harbor at 
Oswego, continuing improvement, $30,000; improving 
harbor at Rondout, repairing existing works, $5 ooo: 
improving ‘Tonawanda Harbor and Niagara River, 
continuing improvement, $75,000; improving New 
York Harbor, completing improvement, $160,000; 
improving harbor at Saugerties, continuing improve- 
ment, $10,000; improving harbor at Port Chester, 
continuing ‘mprovement, $5,000; improving harbor at 
Glen Cove, continuing improvement. $15,0co: :mprov- 
ing harbor at Pultneyville ,000; improving chaanel 
between Staten Island and the New Jersey shore, New 
York and New Jersey, contmuing improvement, 

15,000: improving Arthur Kill, between Staten 
sland and the New Jersey shore, New York and New 
gersey, dredging and straightening channel near 
taten Island Bridge, and removing the point of land 
westerly of same, $7,000; improving harbor at Port 
peter Inlet, $25,000; improving narbor at Pletts- 
arg, for repairs and extension of breakwater, to 
complete, $32,500; improving harbor at Larchmont, on 


Long Island und, $5,000; improving harbor at 
Huoungton, Long Island, $10,000. 
Improving Hudson River, continuing improvement, 


$:50.000; improving Newtown Creek and Bay, con- 
tinuing smprovement, $35,000; improving East River 
and Hell Gate, removing obstructions, $200,000; im- 
proving Harlem River, continuing improvement, §$250.- 
ooo; and the Secretary of War is directed to cause the 
low bridges now crossing said Harlem River to be re- 
placed by other bridges at the expense of the owners 
thereof as soon as the necessary le tion, if any 
such legislation be necessary, sball have enabled the 
change io grade to the approaches of said bridges, 
thus required, to be made, the owners of said bridges 
being allowed a reasonable time in which to complete 
the work neccssary for said approaches. Said bridges 
shall leave a clear space, between the under sides 
thereof and the high water of spring tides, of 24 feet 
and shall be provided with draw spans and draws 0 
the width and length to be determined by the Secretary 
of War, and shall in all respects comply with this law 
and conform tothe requirements of the Secretary of 
War: Provided, That, the Secretary of War shall 
prescribe the times and regulations for the opening 
and operating of the draws in said bridges; improving 
Grass River, completing tmprovements, $6,000; 1m- 
Previn Great Chazy River, from its mouth on Lake 

hamplain to Champlain Village, $10,000; improving 
Patchogue River, $15,000; improving Ticonderoga 
River, continuing improvement, §2,00v; :mproving 
Wappinger’s Creek, from the falls to its mouth, $13.- 
ooo; improving Brown’s Creek, Sayville, Long Island, 
p Soteape amore shoal between Sister Islands and the 

ross over light, St. Lawrence River, $5,000. 


NEW JRRSEY. 


Improving Passaic River above Newark, contiouing 
improvement, $5,100, $1,500 of which, or so much 
thereof as may be necessa:y, shall be expended in 
making an esamination and survey of said river; im- 

roviog Maurice River, continuing improvement, 
$3,000 improving Passaic River below Newark, con- 
tinuing improvement, $40,000; improving Raritan 
River, cont'nuing improvement, $50,000; improving 
Shrewsbury River, coatinuing improvement, $10,000, 
halt of which shall be expended on the South Branch: 
improving South River, continuing improvement 
$5,000; smproviog Squan River, by the removal of 
obstructions placed by the Goveroment at the mouth 
of said river, if, in the discretion of the Secretary of 
War, the same should be done, $2,000; improving 
Shoal Harbor and Compton’s Creek, so as to give a 
channel 4 feet deep at mean low water, $5,000; 
improving Elizabet River, $5,000; improving 
Mattawan Creek, $2,500; improving Alloway Creek, 


000, 
improvin harbor at Raritan Bay, continuing im- 
provement, $40,000 one-half ot which may be used in 
dredging pas tween South Amboy and Great Beds 
ight. 
PENNSYLVANIA, 

Improving harbor at Erie, continuing improvement, 
$40,000; improving the harbor of Philadelphia, for re- 
moval of Smith’s Island and Windmill Island, ia the 
State of Penosylvania, and Vetty’s Island, ia the 
State of New Jersey, or such parts of them and the 
shoals adjacent thereto as may be required, and for the 
improvement of the harbor between the cities of Phila- 
delphia, Pa., and Camden, N. J., $200,000: Pre- 
vided, That contracts may be entered into by the 
Secretary ot War for the work required for the im- 

ovement of the Delaware River between the cities of 
Philadelphia, Pa., and Camden, N. J., according to 
the plan reported by the Board of Engiocers and 
transmitted to Congress April 7, 1888, also: Provided, 
‘Vhat the cost of the improvement shall not be thereby 
increased, to paid for as appropriations may from 
time to time be made by law; improving sce-harbor at 
Marcus Hook, continuing improvement, $5,000. 

Improviog Allegheay River, coatinuing improve- 
ment, $20,000; improving Schuylkill River, continuing 
improvement, $45,000; improving Delaware River, 
Pennsylvania and New Jersey, continuing improve- 
ment from T'renton to its mouth, 50,000, §$z0,000 of 
which shall be expended in continuing improvement 
on the Rancocas Kiver, one of the tidal tributaries of 
said river; for continuing construction of the dam at 
Herr’s Island in Alleg eny Kiver, near Pittsburg, 
$35,000; improving the Uhio River by the construction 
ot a movable dam at or below the mouth of Beaver 
River, at such locality as the Secretary uf War may 
consider most adyaatageous, $250,000. 


OHIO 


Improving harbor at Ashtabula, continuing improve- 
ment, $40,000, improving harbor at mouth of Black 
Kiver, continuing improvement, $12,000; Improving 
harbor at Cleveland, cootinuing improvement, $75,000; 
improving barbor at Fairport, continuing improve- 
ment, $30,000, of which $8,700 may in the discretioa 
of the Secretary of War be expended in dredging and 


_ may be ex 


deepening the channel of Grand River from its mouth 
to the new docks on the west side of the same; im- 
viog harbor at Huron, continuing improvement, 
16,000; improving harbor at Sandusky, continuing 
improvement, $45,000; improving harbor at Toledo, 
continuing improvement, $200,000; improving harbor 
at Toledo, for clearing the old channel, $5,000; for ice 
harbor at the mouth of Muskingum River, for repairs, 
$30,000; improving harbor at Port Clinton, continuing 
improvement, $3,000; improving harbor at Vermillion, 
for preservation of piers, $2,000. 
Improving Sandusky River, $1,500. 


DELAWARE. 


Improving Delaware Breakwater, continuing im- 
ovement, ,000; improving ice-harbor at New 
astle, completing improvement, $8,100; improviog 
harbor at Wilmington, continuing improvement, $30,- 
ooo, The Secretary of War is directed to appoint a 
commission of three persons, one of whom shall be a 
civil engineer of experience in the improvement of 
rivers and h who shail proceed to make an ac- 
curate survey of the tidal streams which form the har- 
bor of Wilmington, Del., making all necessary obser- 
vations to obtain ali the data required tor a plan for 
the permanent improvement of the barbor to suit the 
present and prospective wants of commerce and navi- 
gatioo; and that said commussioners shall, as s000 as 
possible, make to the Secretary of War a report, sub- 
heprieed with ita plan for the improvement of said 
rbor. 

Improving Appoquinoimink River and the mouth of 
the same, $5,000, improving Smyrna River, continuing 
improvement, $5,000. 

MARYLAND. 

Improving Choptank River, continuing im 
ment, $7,500; improving Susquehanna iver, 
Maryland aod Pennsylvania, continuing improvement, 
$4,000, to be expended above the Philadelphia, Wil- 
mington end Baltimore Railroad Bridge; improving 
Fairlee Creek or Inlet, continuing improvement, $5,000; 
improving Patuxent River, continuing improvement, 

ooo; improving Wicomico River, $10,000; improving 

avokin River, $7,500; :mproving Chester River, 

g,000, from Crampton to Jones’ Landiog; improving 
it River, $x0,000; improving North t River. 
Maryland, $2,<00 

Improving harbor et Baltimore, continuing improve- 
ment, $340,000; improving harbor at Hreton Bay, con- 
tinuing improvement, $5,000; improving harbor at 
Cambridge, continuing improvement, $5,000, 


DISTRICT OF COLUMBIA. 


Improving Potomac River at Washington, continu- 


ing smprovement, ,000, Of which ,000, OF 80 
much thereof as may be necessary, may be expended 
oo the channel tn the Eastern Branch between the 
navy yard and Giesborough Point. 
VIRGINIA. 
Improving Appomattox River, continuiag improve- 


ment, $15,000; improving Chickahominy River, con- 
tinuing improvement, $2,500; improving James River, 
contiauing improvement, 0: Previded, That 
$3,5c0 of this amoust, or so much thereof as may be 
necessary, may be expended inthe discretion of the 
eats ot War in removing the bar at the mouth of 
Turkey island, Cieek or Bayou; improving Mattaponi 
River, continuing improvement, $3,000, $1,500 of which 
oded above Ayletts; improving channel 
at Mount Vernon, to complete, $2,500; smproving 
Nomini Creek, continuing :mprovement, $5,000; im- 
proving Pamunkey River, confinuing smprovement, 
$3.000; improving Rappahannock River, continuing 
improvement, $15.000; improving Staunton River 
continu:ng improvement, $8,coo on the consolidated 
project; improving Urbana Creek, continuing improve- 
ment, $3,000; improving York River, continuing im- 
provement, $30,000; improving by dredging and other- 
wise the inland water-way from Chincoteague Hay, 
Virginia to Delaware Bay at or near Lewes, Delaware, 
to be used from Chincoteague Bay to Delaware Hay, 
continuing improvement, $50,000, no part of which 
shall be expended until the right of way is secured 
free of cost to the United States; improving Nanse- 


mond River, continuing improvement, $10,000; 1m- 
proving Hampton Creek aod Bar, to complete im- 
, Chet improving uan Creek, 


10,000; improving Acquia Creek, $10,000, 

Improving harbor at Norfolk and its approaches, 
continuing improvement, $150,000, $50,000 of which 
shall be expended io improving the approach to the 
inner harbor and the United States Navy-Yard at 
Norfolk, by increasing anchorage between Lambert's 
Point and Fort Norfolk; improving harbor at Cape 
Charles City and approaches Chenton Inlet, $as5,- 


 Shadelsoie 


ooo, for dredging only; improving nancock, 
$6,000. 
WRST VIRGINIA, 
Improving Big Sandy River and Kentucky, to com- 
plete improvement, Scone: improving ik River, 


continuing improvement, $2,500; improving Buchan- 
non River, continuing improvement, $1,000; improving 
Great Kanawha River continuing improvement, 
$300,000; improving Guyandotte River, to complete 
improvement, $2,000; improving Little Kanawha 
River, to complete projected lock and dam, $40,000, 
but no toll shall be collected by any person or cor - 
tion for this improved navigation, and such nght, :f 
any exist, shall be reliaqushed in a manner satisfac- 
tory to the Secretary of War before the expenditure of 
any of the money herein appropnmated tor this work; 
improving Gaulcy River, continuing improvement, 
$3,000; tmproviag Cheat River, to complete impiove- 
ment, $13,000. 
KENTUCKY. 

Improving Kentucky River, continuing improve- 
ment, $108,000; improving the Ohio River, continuing 
im provement, $300,000, ot which sum $7,500 shall be 
expended in constructiog an tce-pier pursuant to the 
present or prospective plan of the Chief of Engineers, 
at or near the mouth of Kerr's Rua, in Ohio: 
Provided, That the Secretary of War is hereby 
authorized acd directed 40 obtain, if he can do so 
without cost to the United States, a perpetual lease or 
cuoveyance of the riparian nmghts of the propery 
owners at said locality, in the event said i:ce-pier shall 
be located where there is no landing place: dad sgre- 
vided further, That at said locality, it it be an 1m- 
proved landing, he shall first obtain a relinquishment 
of whartage right aod dues in favor of water craft 
seeking protection from damage by ice; and ao part of 
this appropriation shall be used for such porcos: vatil 
the foregoing conditions are complied with; and a like 
sum for like pu 3 upon similar terms in all respects 
may be used in the discretion of the engineer in cores 
of the Obio River at Ripley, O., and at Portsmouth, 
O.; and $20,000 of sard Ohio River appropriation may 
be used for cont:ouation of harbor improvement at 
Madison, Ind., according to the plans heretofore sub- 
mitted by Lievtenant-Colonel Merrill; $13,250 may be 
expeaded io the completion of the construction of the 


embankment oa the sowth side of the Great Miami 
River near its janction with the Obwo to coofine the 
waters of said Miam: River in great Goods to the 
general course of its channel at o¢ near the Ohio, to 
the end that the formation of the bar in the Obto now 
obstructing savigation mey be arrested: and $15,000 
may be expended in completing the embankment at 
Shawneetown, already partly constructed for the 
preservation of the harbor at that place: the further 
sum of $20,000 may be expended for the removal of 
rock obstractiun at mouth of Licking River; im 
proving the Falls of the Ohio River, continuing im- 
ement, ; Improving Iodiena Chate Fall, 
bio River, continuiag improvement, $es5,000; im- 
proving Licking River, trom Farmer's to West 
berty, continuing improvement, $3,000; improving 
Rovgh River, $25,000, to be expended im procaring 
the necessary land, commencing the construction of a 
lock and dam, and removing obstructions io the river 
from its mouth to Hartford, Ky-,oa the least expeas- 
sive-estimate recom by Captaum James C. Fost, 
Corpse of Engineers. 
Improving Tug Fork of Big Sandy River and Weat 
Virginia, for snagging and the :emoval of other ob- 
structions, $2,500: »mproving Levisa Fork of Big 
Sandy River, lor snagging and the removal of other 
obstructions, $2,500. 


NORTN CAROLINA, 


Improving Cape Fear River, above Wilmington, con- 
tinuing improvement, $15,000; improving ave Fear 
River at and Wilmington, $170,000 improving 
Contentosa Creek, continuing improvement, $7,000; 
improving inland water route from Norfolk Harbor, 
Virgina, to Albemarle Sound, through Currituck 
Sound, continuing improvement, $10,000; improving 
Neuse River, up to Smithfield, continuing improve- 
ment, $20,000: improving New River, continuing im- 

ovement, $5,000; improving Pamlico and Tar Rivers, 
ucluding the Tar River from Tarboro to Little Falle, 
continuing improvemeat, $10.000: improving Trent 
River,cootinutng improvement,§s,000; improviog Lum- 
ber River and South Carolina, continuing improve- 
ment, $5,000; improving Roanoke River, continuing 
improvement, from its mouth to Clarksville, $85,000; 
improving Yadkin River, up to Bailey’s Ferry, 
continuiog improvement, $5,000; improving Ocracoke 
Inlet, $90,000; smproving Mackcy’s Creek, $15,000 to 
complete the ces for aine feet depth ot chanael: 
improving Nosth East (Cape Fear) River, so far as to 
clear out its natural obstructions trom Wilmingtoe up 
to Kornegay’s Bridge, $5,000; improving water way 
between New River and Swa . $5,000; improv- 
10g Lock wood’s Folly River, $5,000; smproving Fuh- 
ing Creek, from sts mouth to Bellamy's Mill, 20 far as 
to remove its nataral obstructions, $10,000: Provided, 
That no part of this sum shall be expended until the 
bridges over that part of said nver to be improved 
have been removed or suitable draw» have been pro- 
vided 10 the same, 80 as not to obstruct the navigation 
of said river. arbalgtheg | Pasquotank River, $3,000. 

Iunproving harbor at Beaufort, continuing improve- 
ment, $15,000; improving the inland water-way be- 
tween Beaufort and New River, continuing improve- 
ment, $15,000. 


Improving Amite River and Bayou Manchac, com- 
pletion of project, $3,800: Prewvided, That this sum 
may be expended upon the Manchac or Amite in such 
proportions as the engineers may deem best; improving 

f{ River, continuing improvement, $5,000; im- 
proving Bayou HKartholomew, and Arkansas, continuing 
improvement, $5,000; »mproving Bayou Courtableau, 
completing improvement, $2,200; improviag Bayou 


pris $1,000; smproving 


from 

ulton, Ark., to the Atchafalaya River, continui 
improvement, $100,000, of which $15,000 shal’ be aaed 
in the work at Alexandria, $20,000 1n deepening asd 
widening that portion of the nver known as Little 
River, trom the Scoping Cut-off to Kaox Poot. and 
$s.000 in closing what 1s called the Sale and Murphy 
Outlet, or canal. on the west bank of the River above 
Shreveport; for completion of survey of Red River 
from Fultoo, Ark., to the Atchafalaya River, $28,000; 
improving Bayou Teche from the mouth to ‘Se. war- 
tunsville, $5,000; improvi Bogue Chitto, $5,000; to 
be expended from its mouth to where the first bridge 
oe navigation ww located; improving Tche- 
functe and Bogue Phalia, for removal of soage, trees 
and obstructions, $1,000. 

Improving moeth aad passes of Calcasien River, 
$75,000. 

MICHIGAN, 

Improving Saginaw River, coatinuing improvement, 

5,000, $37,500 of which shall be expended above Bay 

ity; improving Saint Mary's River at the Fails, con- 
tinuing improvement oo new locks and approaches, 

coo, frevided, That sech contracts as may be 

desirable may be entered iato by the Secretary of War 
for Bescperor and labor se age eatire erect ate aod 
a es, or any part of the same, to be paid for as 
aporopiations may from time to time be made by law; 
improving Hay Lake Chaanel, coatinuing improve- 
ment, $4,000: Previded, That such contracts as may 
be desirable may be entered into by the Secretary of 
War ed marcrals ane labor id the eatire work, or any 
part ¢ same, to be paid for as appropriations may 
trom time to time be made by law; improving Sant 


Clair Flats Ship-Canal, continuing improvement, 
$80,000; improving Clinton River, continuing improve- 
ment, $10,000; improving Seint Joseph » COGR- 


pcuse improvement, $1,000; improving muuth of 
lack Raver, continuing improvement, $10,000; im- 

ving Rouge River, at its junction with t 

ver, and ap the river as fa: as the bridge of Saint 
Louis and Wabash Railroad, $10,000: improving 
Thunder Bay River, Alpena, fos 16-foot channel from 
mouth to one mile above, $10,000; improving Black 
Kver, at Port Huroa, to deepen channel $,000; 
1m proving Menomonee River, Michigan aad Wiscoasia, 
coatiow: im ement up the river from termina- 
tion of oid work, $54,000. : 

Im og har at Charlevoix and entrance to 
Pive Lake, continuing improvement, §9,000; im 
harbor at Frankfort, continuing impruvement, $10,000; 
improving harbor at Gren aveo, continuing 
improvement, $75,000; improving harbor of refuge at 
Graod Marais, continuing improvement, $50,000; 
improving harbor at Manistee, continuing improve- 
ment, $50,000, im harbor at Black Lake, 
continuing san peoversent$16.600: improving harbor at 
Monroe, continuing improvement, $5,000; improving 
harbor at Muskegon, continuio, improvement, $5 
$34,000 of which to.close gap as recomme od by 
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engineer in charge; improving harbor at Ontonagon, | 


continuing improvement, $10,000; improving harbor at 
Pentwater, continuing improvement, $8,000: improying 
harbor of refuge at Portage Lake, continuing improve- 


ment, $8,000; improving harbor of refuge at Sand 


Beach, for repairs, custody, and control of harbor and 
dredging the same, $30,000; improving harbor at Saint 
Joseph, continuing improvement. $20,000, $5,000 of 
which shall be expended on the water channe! leading 
to Benton Harbor; improving harbor at South Haven, 
continuing improvement, $15,000; improving harbor 
at White River, continuing improvement, 


$17,000; 
improving harbor at Ma 


uette, continuing improve- 
ment, $40,000; improving harbor at Thunder Bay, to 
restore 14-foot channel, $5,500; improving harbor at 
Petoskey, for breakwater and harbor of refuge, $15,000. 


WISCONSIN. 


Improving harbor’ at Ahnapee, continuing improve- 
ment, $6,000; improving harbor at Green Bay, con- 
tinuing improvement, $10,000; improving harbor at 
Kenosha, cootinuing improvement, $17,500, $2,500 of 
the above appropriation to be expended in dredging 
the inner harbor; improviag har at Kewaunee, 
continuing improvement, $20,000; improving harbor at 
Manitowoc, completing improvement, $8,000; and the 
caginess in charge, with the aprons! of the Secretary 
of War. may use such part of the above appropriation 
in the construction of an outer breakwater as he may 
deem proper; improving harbor of refuge at Milwau- 
kee, continuing improvement, §80,000; improving 
harbor at Milwaukee, continuing improvement, $6,000: 
im proving rat Port Washington, continuing im- 
provement, $3,000; improving harbor at Racine, con- 
tinuing improvement, $17,500; improving harbor at 
Superior Bay and Saint Louis Bay, continuing im- 
provement, $65,000; improving harbor at Sheboygan, 
eontinuing improvement, $15,000; improving harbor at 
Ashland, continuing improvement, $60,000; improving 
harbor at Two Rivers, continuing improvement, $3,c00; 
improving Sturgeon Bay Canal harbor of refuge, for 
maintenaace of channel and piers, $3,000; improvin 
Minnesota Puint at Superior, for the preservation o 
said point aod the protection of the harbor at Superior 
Bay by the construction of sand fences, $5.895- 

Improving Chippewa River including Yellow Banks, 
continuing improvement, $10,000; improving Fox River, 
below Portage, except as herein provided, continuin 
improvement, $100,000, of this sum $5,000, or so muc 
thereot as may be necessary, shall be used for deepen- 
ing the south outlet of Lake Winnebago, at Neenah, 
so as to make navigation practicable during low-water 
season; the sum of $8,000, or so much thereof as may 
be necessary, shall be used for removing the sand bar 
at outlet of Fond du Lac River, according to recom- 
mendations in report of Major Charles E. L. B. 
Davis, Major of Engineers; improving Saint Croix 
River, Wisconsin and Minnesota, continuing improve- 
mcnt, $8,000. 

INDIANA. 


Improving outer harbor at Michigan City, continu- 
ing improvement, $50,000; improviog inner harbor at 
Michigan City, continuing improvement, $7,500, of 
which $2,500 may be expendec for a new dump scow. 


INDIANA AND ILLINOIS. 


Improving Wabash River, Indiana and Illinois, 
above Vincennes continuing improvement, $5,500; 
improving Wabash River, Indiana and llinois, below 
Vincennes, continuing the work on Lock and dam at 
Grand Rapids, near Mount Carmel, IIl., $60,000, in- 
clading snagging, and §6,000 of said sum may be ex- 
pended on said river at or near Grayville in the State 
of Illinois; improving White River, Indiana, the 
$s,000 ‘heretofore npproprersd is hereby directed to 
be expended. notwithstanding the conditions upon 
which such appropriation was made; improving Calu- 
met Kiver, Illinois aod Indiana, continuing improve- 
ment, $50,000; that the city of Galena, Ill., be and 
hereby is, authorized to continue and complete the 
improvement and navigation of the channel of Galena 
Rover from a point 800 feet below the Custom House 
ia said city to the ma: channel of the Mississippi 
River upon conditions hereinafter mentioned: Pro- 
vided, ‘Yhat unless said city or her representatives 

- shall commence the work within one year and secure a 
navigable channel within five years from the approval 
of this act, the provisions hercin shall be nuil and 
void. In carrying out the provisions of this act, the 
erty of Galena or her representatives shall be author- 
ized to construct adam above the point to be opened 
for navigation, rising not more than 12 feet above low 
water or a like dam may be constructed below the 
point to be opened to navigation with a lock not less 
than 280 feet long and 52 feet wide. 


ILLINOIS. 


Improving Illinois River, continuing improvement, 
$2,000; improving the Kaskaskia River, from the 
mouth to Baldwin Bridge, $6,000; forthe construction 
of the Illinois and Mississippi Canal to connect the 
Illinois River at a point near the town of Hennepin 
with the Mississipp: River, at the moutb of Rock 
River, together with a branch canal or feeder from 
said Kock River to the main line of said canal, $500,- 
ooo; for continuing operations upon the reservoirs at 
the head waters of the Mississippi River, $80,000, to 
be expended in accordance with the recommendations 
of the Chief of Engineers ia his annual report for the 
year 1889; improving the Mississippi River above St. 
Anthony's Falls, continuing improvement. $18,000; 
improving the Mississippi from the landing on the 
west bank below the Washington Avenue Bridge, 
Minneapolis, to the Des Moines Rapids, continuing 
improvement, $500,000, of which sum $30,000, or so 
much thereof as may be necessary, shall be expended 
by the engineers in charge in removing the sand bars 
and other obstructions to navigation in the East 
Channel of the Mississippi River opposite the prairie 
on which the city of Prairie du Chien, 1n the State o 
Wisconsin, is located, the same being between Minne- 
apolis and Des Moines Ra ids; of which sum also 
$so1c09 shal] be expended between the Chicago, Sr. 

ul, Minneapolis and Omaha Railroad bridge at St. 
Paul and the Washington Avenue bridge, Minneapolis, 
in dredging, removal of gravel, boulders and broken 
rock and the construction of dams and revetments; 
and in the discretion of the Secretary of War, the sum 
of $5,000, or so much thereof as may be necessary, 
shall be expended in removing the bar in the river at 
Port Bryon, in the Stace of Illinois; $5,000 at Burling~ 
ton, lowa, and $2,000 at Montrose, lowa; improving 
the Mississippi River at Des Moines Rapids Canal, for 
completion of existing project, $22,000; improving 
Mississippi Rrver, from Des Moines Rapids to the 
mouth of the IIinois River, $165,000, out of which 
$2<,000 shall be expended in continuing the dredging 
in Quine Bay, in the State of Ill:mois, and the Secre- 
tary of War 13 euthorized and directed to cause an 
examination and report to be made by a com 
engineer upon the advisability of reopenin illow 
Slough, or some other channel, from the Mississippi 
River to Quincy Bay; and also $15,000 of said sum 
shall be used 1n the rectification of the river at Clarks- 
ville, Mo., as suggested in the report of Captain 
Ruffner; and also $25,000 of said sum, or so much 
thereof as may be necessary, may be expended at the 


tent 


- - — = oe — 


| Fiver, to be approved by the Secretary 
' proving Mingo Creek, continuing improvement, §s5,- 
t ooo; improving Clark’s River, continuing improvement, 


Island, continu.ng improvement, 
. $5,000 shall be expended on Mount Vleasant sh 
‘inner harbor of Charleston; improviog harbor at 
‘ Georgetown, continuing improvement, $8,000; »mprov- 
' ing 


discretion of the Secretary of War to protect the banks 
ot the river from erosion and prevent the destruction 
of the embankment of the Sny Island levee; :mprov- 
ing the Mississippi River, from the mouth of the 
Illinois River to the mouth of the Ohio River, and, at 
the discretion of the Secietary of War, the protection 
of the Illinois shore opposite the mouth of the Missouri 
River, $400,000, $50,000 of which shall be expended in 
completing the work at Alton, and $50,000 in improv- 
ing the river at St. Genevieve, in the State of Mis- 
souri. 

Improving harbor at Calumet, continuing improve- 
ment, $20,000; improving harbor at Chicago, continuing 
improvement, $100,000; improving harbor at Wauke- 
gan, continuing improvement, $35,000. 


ALABAMA, 


Improving Alabama River, continuing improvement, 
$20,000; improving Black Warrior River, from Tusca- 
loosa to Daniel’s Creek, continuing improvement, 
$150,000; improving Tallapoosa River, maintaining 
existing works, $4,000: improving Cahawba River, 
the existing provision restricting the expenditure of 
the balance now available for the improvement of 
said river is hereby repealed, and said balance shall be 
expended in continuing the improvement thereof; 
improving Tombigbee and Warrior Rivers, extending 
improvement, $100,000, of which $55,000 to be ex- 
pended onthe Tombigbee and $45,000 on the Warnor; 
#0 much of said sums as may be nece is author- 
ized to be expended in acquiring vs purchase or con- 
demnation under the laws of Alabama, the lands 
needed in making such improvements; improving 
Tombigbee River from Demopolis to Columbus, 
Miss., extending improvement, $15,000; improving 
Tombigbee River from Walker’s Bndge to Fulton, 
continuing improvement, $4,000; improving Tombig- 
bee River from Fulton to Vienna; continuing improve- 
ment, $6,000. 

Peaproving harbor at Mobile, up to the mouth of 

hi e Creek, continuing improvement, $359,- 
o00. 

SOUTH CAROLINA. 


Improving Edisto River, continuing improvement, 
$5,000, which shall be expended in equal sums in the 
north and south forks of said river; improving Great 
Pee Dee River, continuing improvement, "Baz. $00: 
improving Salkiehatchie River, to complete existing 
project. $5,000; improving Santee River, continuing 
mmprovement, $30,000, to used in soaggiog and in 
making new cut between Estherville and Minim 
Creek, as recommended by the engineer in charge of 
the improvement of said river; improving Waccamaw 
River te Waccamaw Lake, North Carolina to South 
Carolina, continuing improvement, $12,500; improving 
Wapoo cur, continuing improvement, $10,000: im- 

roving Waterec River, completing improvement, 
Sr soo: Provided, That no part of said nbpropestion 
shali be expended until the tlmington, Columbia and 
Augusta Railroad Company and the Camden branch 
of the South Carolina Ratlroad Company shall have 
built suitable draw-spans in their peidqes over said river, 
to be approved by the Secretary of War. Improving 
Congaree River, continuing improvement, $5,000: 
Provided, That no part of said appropriation shall be 
expended until the South Carolina Railroad y 
have built a suitable draw-s in its bridge over said 
of War. lm- 


$2,500; improving Little Pee Dee River, coutinuing 
improvement, $5,000; improving Beaufort Kiver, or 


, that part of it known as Brickyard Creek, at the point 
; called B ; 


rickyard, near Coosaw Mouth, $12,500. 

Improving harbor at Charleston, including Sullivan's 
i $370,000, of which 
ore of 


inyaw Bay, continuing improvement, $100,000, 
GEORGIA. 


Improving Altamaha River, continuing improve- 
ment, $15,000; improving Chattahoochee River, Geor- 
gia and Alabama, continuing improvement. $20,000; 
improving the Coosa River in Georgia and Alabama, 
between Rome, in Georgia, and the East Tennessee, 


| Virginia and Georgia KRallroad Bridge, in Alabama, 


continuing improvement under approved existing pro- 


: ject, $150,000; also for improving said river between 


Wetumpka, in Alabama, and said East Tennessee, 
V.rginia and Georgia Railroad Bridge, work to be 
commenced at Wetumpka end, $150,000, of which so 
much as may be necessary is euthorized to be ex- 
pended io acquiring, by purchase or condemnation 
under the laws of Alabama, the iands needed in mak- 
ing such improvement, as the same become necessary; 
such improvement to be made in harmony with the 
existing approved project for the improvement of the 
haver between Rome and said bridge; locks 
to be 4o feet wide and a10 feet between miter sills; 
improving Flint River, continuing improvement, $20,- 
ooo; of which $5,000 are to be expended between 
Albany and Monstezuma, and $15,000 below Albany; 
improving Ucmulgee River, continuing and extending 
improvement, $30.coo, of which §15,000 are to be ex- 
pended between Macon and Hawensville, and $rs5,- 
ooo between Hawkinsville and its mouth; improving 
Oconee River, continuing and exteoding improvement, 
$25,000, of which $5,000 are to be expended between 
Milledgeville and the Central Railroad Bridge; im- 
roving the Savanoah River, between Augusta and 
vanoah, continuing improvement, $25,000; :mprov- 
ing Jeky) Creek, continuing improvement, $7,500. 
Yrproving harbor at Brunswick, continuing :mprove- 
ment, $35,000; improving Cumberland Sound, Georgia 
aod Florida, continuing imprevement, $112,500; 1m- 
proving harbor at Savannah, continuing improvement 
on extended project, $350,000; improving harbor at 


| Darien, $25,000. 


FLORIDA. 


Improving harbor at Apalachicola Bay and the 
mouth of the river, continuing improvement, §20,0v0; 
improving harbor at Cedar Keys, continuing improve- 
ment, $2.500,a part of whrch may be expended at 
Derrick Istand Gap on the inside channel from Suwa- 
nee River; improving harbor at Peasacola, continuing 
improvement, $25,000; improving harbor at Tampa 
Bay, costiating en. $25,000; improving 
entrance to harbor at Key West, $40,000; improving, 
dredging, and deepening the channel of Charlotte 
Harbor and Pease Creek, $35,000; improving harbor at 
Saint Augustine, to complete protection from erosion, 
$20,000; im rors Apaiechicola River, to maintain 
existingworks, including Lee’s Slough, $2,000; improv- 
ing Choctawhatchie River, Florida and Alabama, con- 
tinuing improvement under existing projects, aud to 
secure low-water navigation between Geneva and 
Newton, $12,500: Provtded, That no part of said 
sum shall be expended above Hollis’ Bridge untila 
draw, approved by the Secretary of War, is put in said 
bridge; improving Escambia and Conecuh Rivers, 
Florida and Alabama, continuing improvement, $7,500; 
improving Maxatee River, continuing :mprovement, 
$6,000; improving Saint John’s River, from Jackson- 
ville to the ocean including the channel over the bar 
at the mouth, continuing improvement, $170,000; 


improving Suwanee River, continuing improvement, 
33.000; a part of which may be expended on the 
inside channel to Cedar Keys; improving Volusia Bar, 
for repairs, $500; improving 
completing improvement, $5,400; improving Caloosa- 
hatchee River, to complete improvement, $3,600; im- 
proving La Grange Bayou, continuing improvement of 
olmes River, $3,000; improving klawaha River, 
to Leesburgh ‘on Lake Griffin, $10,000; 
Sarasota Bay, from Tampa Bay to Sarasota, as recom- 
mended by W. 


TRXAS. 


Improving Buffalo Bayou, continuing improvement, 


$25,000; improving Cedar Bayou, by removal of bar at 
the mouth of said bayou, where it empties into Gal- 
veston Bay, completing improvement, $18,150; im- 


proving Triaity River, continuing improvement, $10,- 


ooo; the Secretary of War is hereby directed to cause 
a survey to be made of Cypress Bayou aad the lakes 
between Jefferson, Tex., and Shreveport, La., in order 


to ascertain if the navigation of the said bayou and. 


lakes can be materially and permanently smapr ave’ by 
the construction of such dams, and locks and dams, as 
may be necessary, and if found practicable the prob~ 
able cost thereof, and for this purpose the sum of 
$10,0co, or so much thereof as may be necessary, is 


hereby appropriated. 
improving harbor at Sabine Pass, continuing im- 
provement, $300,000, and of this amount the Secre 


of Wer may, in his discretion, use $50,000, or s0 m 
of said $50,000 as may be necessary, for dredging; im- 


ving and maintaining ship-channel in Galveston | 
y, from Bolivar Channel through Morgan's Cut and 


Morgan’s Channel constructed through Morgan’s 
Point to the San Jacinto River, $40,000; improving 
entrance to Galveston bor, continuing improve- 
ment, $500,000; Provided, That contracts may be en- 
tered into by the Secretary of War for such materials 
and work as may be n to carry out the plan 


contained in the report of the Chief of Engineers for : 


ARKANSAS. 


and neas, continuing improvement from Wichita, 
Kansas, to its mouth, $180,000; improving St. Francis 
River, continuing improvement, $4,000; saprovise 
Ar River, Arkz., Indian Territory and Kansas, 
from Wichita, Kansas, to its mouth, for operating 
soag-boats aud removing obstructions, $20,000; im- 
proving Red River above Fulton to complete, $2,000; 
improving Black River, Arkansas and Missouri, main- 
taining existing works, $5,000; improving White 
River, continuing improvement, $30,000; improving 
Fourche River, completing improvement, $7, 
improving Ouachita and Black Rivers, Arkansas and 
Louisiana, continuing improvement, $15,000. 
TENNESSEE. 

Improving Big Hatchie River, continaing improve- 
ment, $5,000; improving Caney Fork River, continu- 
ing improvement, in ace with last survey, 
$2,500; improving Clinch River, continaing improve- 
ment, $4,000; :mproving Cumberila.d River, Tennes- 
see and Kentucky, continuing improvement above 
Nashville, $250,000: Provided, That in the discretion 
of the Secretary of War $50,000 of this sum may be 
expended in commencing the improvement of said 
river at Smith’s Shoals. Improving Cumberland River, 
Tennessee and Kentucky, below Nashville, coatinu- 
ing improvement, $40.000, $30,000 of which to be used 
in improving the mouth of the river; improving French 
Br River, continuing improvement, $10,000; im- 

roving Hiawassee River, to complete improvement, 
pete improving Forked Deer River, continuin 
improvement, §2,500; to be expended on the Nort 
Fork Fiom Dyersburg to the main river, and thence 
on the main river to its mouth; improving Tennessee 
River above Chattanooga, continuing improvement, 
$30,000, of which $15,000, or s0 much thereof as may 
be necessary, shall be used in making a careful and 
comprehensive survey of said river trom Chattanooga 
to the junction of the Holston and French Broad 
Rivers, with a view of ascertaining to what extent the 
navigation of the river is capable of improvement, and 
the cost of the same, and the preparation of suitable 
plans therefor; improving Tennessee River, below 
Chattanooga, ineluding Colbert Shoals and Bee Tree 
Skoals, continuing improvement, $475,000, out of 
which $25,000 may be used at Livingston Point at the 
mouth of said river,in accordance with the recom- 
mendation of the engineer 1n charge of that portion of 
the river. 

MISSISSIPPI. 


20,000; 
between Edinburgh and 


rthage and Jackson, con- 
River, 


may be 
the Yazoo River from the bridge of the Louisville, 
New Oricans and Texas Railway to its mouth, for the 
purpose of determining in what manner the mouth of 
the nver can be so improved as to freely permit the 
passage through the same, at all seasons of the year 

of veasels engaged in the navigation of the river; and 
said survey shall also include an investigation into the 
feasibility and advaotages of making a new mouth or 
outlet for said river, by way of Chickasaw Hayou. or 
otherwise, together with an estimate of the cost of the 
same; improving Bluff Creek, to complete improvement 

$x.000; improving Chickasahay River, by the removal 
of logs, snags, and overhanging trees, from the mouth 
up to Railroad Bridge, near Shubuta, $5,000; improv- 
ing Leaf Kiver, from its mouth to the mouth of Bowre 
Creek, $5,000; improving Big Black River, the sum of 
$5,000, heretofore appropriated for the :mprovement 
M4 this river, may be expended in the improvenent of 
said river, notwithstanding the proviso contained ia 
the act of 1886 making said appropriation. 

Improving harbor at Biloxi, continuing improvement, 

000. 

MINNESOTA. 

Improving harbor at Duluth, continuing improve- 
ment, $100,000, of which sum $40,000 shall be expended 
on the harbor basin and new channel east of Rice's 
Point, and ia the preservation and maintenance of the 
canal and piers at the harbor entrance, and $60,000 
shall be expended on the chanaoel west of Rice’s 
Point aod from thence along the northern shore of 
Saint Louis Bay to Grassy Point; improving barbor at 
Grand Marais, continuing improvement, $22,350; im- 
proviog harbor at Agate Bay, continuing improve- 
ment, $25,000. Improving Red River of the North, 
continuing improvement, $25,000. 


ithlacoochee River,. 


improving 


M. Black, Captain of Engineers, $5,000. 


Amproving Arkansas River, Ark., Indian Territory, | 


MISSOURI. 

Improving harbor at St. Louis, $182,000; improving 
Missiasip River from the Head of the Passes to the 
mouth of the Ohio River, including salaries, ical, 
office, traveling, and miscellaneous ex of the 
Mississippi Kiver Commission, continuing improve- 
ment, $3,300,000, which sum shall be expended under 
the direction of the Secretary of War in accordance 
with the pians, specifications and recommendations of 
the Missisip i River Commission, for the eral 1m- 


provement of the river, for the bulding of levees for 
surveys, rreaeee the survey from the head of the 
Pasees to the head waters of the river, forthe work at 


the harbors at Hickman, Ky., eat New Madrid, Mo., 
at Helena, Ark., at Greenville, Vicksburg and Natchez, 
Miss., at New Orieans, La., at the head of the At- 
chafalaye and the mouth of the Red River, and at 
other localities, in such manner, to such extent, and 
in such proportion as in their opinioa shall best pro- 
mote the interests of commerce navigation, pro- 
vided, that the amount expended from such sum 

work at the harbors aforesaid shall not exceed $600,- 
coo, and the amount expended at the head of the Atc- 
chafalaya and the moush of Red River for the rectsfi- 
cation thercof pursuant to the plan heretofore adopted, 
including keeping open a navigable channel through 
the mouth of Red or Old River into the Miss:asi 


continuing improvement, $7,000; im ng Misso 
River trom its mouth to $ 


the said river in Montaoa and Sieux City, $300,000, te 
be expended in the dzecretren of the Secretary of War, 
and he ts authorized to use so much thereof as may be 
pecesssry for the providing of two ice barbors, to be 
located by bim. 

CALIFORNIA. 


Improving Sacramento and Feather Rivers, contia- 
ving improvement, $30,000; improving Napa River, 
completing improvement, $10,000; improviag San Joa- 
quin Kiver, contiouing improvement, $75,000, of which 
sum $23,750, or so much thereof as my be ncceasary, 
shall be expended 10 closing Laird’s Slough aod Para- 
dise Cut, and $24,000, or so much thereof as may be 
necessary, shail be expended in dredging, aud $27,25., 
or so much thereof as may be necesaary, shail ex- 

nded for cuttsng off Head Reach; improving Pet-a- 
uma Creek, continuing improvement, $4,000; im- 
 ipdsiaas uf Redwood Creek, to cxmplece dredging, 


000, 

improving harbor at Humboldt, continaing im- 
provement, $80,000; improving harbor at VOakla.d, 
continuing improvement, $250,000, oue-half of which 
may, in the discretion vf the Secretary of War, be 
expended in dredging the entrance to the harbor; im - 
proving harbor at Wilmington, continuing improve- 
meat, $34,000; improving harbor at Saa Luis Ubispo, 


continuing improvement, $40,000; impr. ving harbour at 
San Diego, $60,500, of which sum shall be ex- 
pended for repairs, $8,000 for dredging, and the 


remainder to commence construction of jetty oa 
Zunoinga Shoals. hat the Secretary of War is author- 
ized and dirccted to appoint a board of threc engineer 
officers of the United States Army, whose duty it shall 
be to examine the Pacific Coast between Points Duma 
and Capistrano with a view to dete:mining the best 
location for a deep-water harbor. ‘lhe said board 
shall report to the Secretary of War a projcet for said 
harbor, with the estimated cost of the same, who sbali 
lay said report before Coogress at its next session, 
with the views of the comaotission and of the Chief of 
Engiocers of the United States Army thereon; and 
the sum of $5,000, or so much thereof as may be 
necessary, is hereby appropriated for the purpose. 


ORBGON. 


Improving canal at the Cascades, continaing iat- 
provement, $435,000; improving Upper Columpia, 
tacludi.g Snake River, Oregon and Wash:ngton, 
continuing improvement, $20,000; improving the mouth 
of Columbia River, conunun.g improvement, $475,000; 
improving lower Willamette and Columbia Rivers tm 
trout and below Portland, contmuing :mprorement, 
$100,000; improving Willamette River above Portland, 
$xr,000, of which sum §5,000, or s0 much thereof as 
may be necessary, may be used, in the drscretion of the 
Secretary of War, for tmprovement of the river at 
Clackamas Rapids and Ross Island; improving Coqurite 
River; continuing improvement, $30,000, not excecding 

}34000 of which may, with the approval of the Chiet of 
meers, be used fur snagging; improving Umpqua 
River, to comaicte, $9,000; s:mproving the mouth of 
Siuslaw River, to commence construction of jetty, 
$50,e00; improving Youngs aad Kiaskuine Rivers, to 
complete, $1,600 

1m proving entrance to harbor at Coos Bay, contiou- 
ing improvement, $125,000; improvieg harbor at 
Yaquina Bay, continuing improvement, $165,000; im- 
proving harbor at ‘lillamook bay, completmny improve- 
ment, $500; :mwproving entrance to harbor at Nehalem 
Bay, $10,000 for commencement of jetty econstrection. 


WASHINGTON. 


Improving Columbia River from the head of Roek 
Islaud Raprds to the foot of Priest Rapids, $70,000, of 
which $20,000, or so much thereof as = necessary, 
may be used mn the survey of the Columbia Rive: from 
the international buundary to Rock Istand Rapseds; 
improving Chebalis River, continuing improvement, 
$3,000: improving Cowlitz Kiver, coatinutsg improve- 
meut, $8,000; smproving Shag:t, Stielaquamish, Noot- 
sack, Snobom:h and Snowqualme Rivers, costrmamg 
improvement, $12,000; the secre of War is author- 
ized and directed to appoint a of three officers of 
the Corps ot Encineers of the United States Army, 
whose duty it shall be to select and survey the moet 
feas.ble ‘ocation, and estimate the expense of con- 
struction of a ship canal to connect the waters of 
Lakes Union, blcteas "Nip and Samamish with Puget 
Sound, and the sum:of $10,000, or as much thereof as 
may be necessary, is hereby appropnated for its ex- 
penses. 


CONTRACTING NEWS DEPARTMENT. 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


CONTRACTING INTELLIGENCE. 


For works for which proposals are requested see also 
the ** Proposal Columns, pages i-i1-288. 


WATER. 
For Additional Water Items see Proposal Columns. 


Kansas City, Mo.— The Kansas City 
Times, of September 25, prints the following: 
** At the next meeting of the Common Coun- 
cil some action will be taken in reference to 
the water-works matter. The passage of the 
amendment, giving to the city the power to 
issue bonds, has placed the situation in a 
different light, and the Common Council may 
now treat with the water-works company. 
President Cannon, of the Upper House, 
yesterday expressed himself as being in favor 
of issuing bonds for the erection of new works. 
Other members of the Council, however, are 
not inclined to place themselves on record 
yet.” 


WATERTOWN, WIS. — The water-works 
project at his place has been killed by the 
people. 

STROMSBURG, NEB.—The people of this 
place defeated the water-works proposed by 
refusing to appropriate $30,000, the amount 
necessary. 


HunNTINGTON, L_ I.—The taxpayers of 
this place have united, and are making a 
determined effort to have a system of water- 
works. 


GREELEY CENTER, NEB.—The proposed 
system of water-works for this place will proba- 
bly be established at once. 


MorRRISTOWN, TENN.—Plans are now ready 
for a system of water-works for this place. 


OENAVILLE, TEX.—A _ system of water- 
works is, it is reported. to be established here 
at once. : 


Fort Wayne, IND. — Additional water 
mains will be Iaid here, at a cost of $20,000 


LOWELL, Mass.— The sum of $60,c00 has 
been voted for additional pumping machinery 
for the local water-works. 


Conway, ARK.—This place has decided 
on establishing a system of water-works, and 
operations will commence soon. 


Troy, N. Y.—Extensions are to be made 
to the water-works system at this place. 


FLATONIA, TEx.—It is proposed to estab- 
lish a system of water-works at this place, 
and the plans of the plant sre now being pre- 
pared. 


MASON, TEX.—A water-works system is to 
be established here by the proprietors of the 
projected ice factory. 


STANLEY, VA.—The Stanley Land and 
Furnace Company can furnish particulars re- 
garding a system of water-works projected 
for this place. 


ELIZABETH, PA.—A movement towards es- 
tablishing a system of water-works has devel- 
oped at this place. 


GREENVILLE, TEX.—Improvements are to 
be made to the plant of the Greenville Water 
and Electric Light Company of this place. 


NORTHAMPTON, MASS.—Enxtensions to in- 
clude 2,000 feet of pipe are to be made to the 
local water-works plant. Address the Water 
Commissioners, as above. 


FRANKLIN, IND.—Improvements are shortly 
to be made to the plant of the Franklin Light 
and Power Company. Address the Secretary, 
as above. 


ToLepo, lowa.—The following proposals 
for the construction of a system of water 
works at this place were Opened September 
23: W.G. Sherlock & Co., Kansas City, Mo., 
$16,734; National ‘ube Works, Chicago, 
Til., hydrants, $2,883; Fairbanks, Morse & 
Co., St. Paul, Minn., $16,284; G. C. Morgan, 
Chicago, Ill., $16,548; F. Turner, Nevada, 
Iowa, $18,344. Pians by Geo. C. Morgan, 
to whom the contract was awarded. 


HUNTINGTON, N. ¥.—The question of 
making an appropriation for a water supply 
is to be brought before the people of this 
place October 6. 


ELwoop, InD.—It is proposed to expend 
the sum of $20,000 on a water-works system 
for this place. 


HAMILTON, Mass.—This place is to have 
a system of water-works at an early date. 


HENDERSON, MINN.—The system of water- 
works projected for this place will soon be 
established. 


Eppy, TEx.—The people of this place 
have decided to establish a system of water- 
works. 


- SEQUATCHIE, TENN.—A system of water- 
works is to be established at this place by the 
Sequatchie Water Co, 


HARDWICK, VT.—A complete system of 
water-works is to be established at this place 
as soon as the preliminary arrangements can 
be made. 


JOLIET, JLL.—The city has decided to have 
a public fountain erected, to cost $5,000 or 
more. Address Charles C. Wilcox, City Clerk, 
for information. ThelWater-Works Company 
will take steps to procure two new boilers. 


Nasnua, N. H.—The Pennechuck Water 
Company have consulted with M. M. Tidd, 
C. E., of Boston, in the matter of enlarging 
the water-works of this place by the addition 
of new pumping machinery, laying new mains, 
etc. 


BRECKINRIDGE, TEX.—It is said that the 
people of this place favor establishing a sys- 
tem of water-works and that the Mayor can 
furuish particulars. 


HAMILTON, MAss.—The Town Clerk at 
this place writes: ‘‘ We have circulated paper 
for signers for water-works project.” 


ANTRIM, N. H.—Commissioner S. R. Rob- 
inson writes: ‘‘ George C. Patten, C. E., East 
Deering, N. H., is making surveys for us but 
has not yet completed the same. He is draw- 
ing plans for bringing water from springs 1 
miles west of village; reservoir 181 feet higher 
than Main Street. Cannot tell at present 
whether the works will be put in or not.” 


MILFORD, MAss.—Water-Works Superin- 
tendent A. A. Jenkins writes: ‘‘ Voted to put 
up stand-pipe and a committee appointed for 
that purpose, to get specifications, etc. Also 
to put in more pumping capacity if needed 
when stand-pipe is built. Add to water sup- 
ply also.” 


RITZVILLE, WASH.—Town Clerk S. S. 
Crons writes: *' Nothing as yet has been done 
towards water-works. I do not think there 
will be anything done for some time yet— 
probably not this year.” 


PULLMAN, WASH.—Town Clerk Thomas 
Neill writes: ‘' Election for 9,000 bonds, 15 
years, at 6 per cent., will be held October 21, 
1890. A prior election, which was found de- 
fective, was unanimous for bonding. The 
system is the reservoir and steam pump, so as 
to give either hydraulic or steam power.” 


ARKADELPHIA, ARK.—City Recorder A. S. 
B. Green writes: ‘‘ We have appointed the 
Finance Committee relative to having water- 
works at this place, which is open for con- 
tractors.” 


Eustis, FLA.—It is probable that im- 
mediate steps will be taken towards the con- 
struction of a system of water-works at ‘his 
place. 


Istip, N ¥.—At a recent meeting of the 
Islip Town Board the Great South Bay Water 
Company's plart was accepted, the only point 
of difference to be settled being as to when the 
town shall commence paying for the use of its 
fire hydrants. 


BABYLON, N. Y.—The question of estab- 
ishing a system of water-works at this place 
is to be decided at a special election to be 
held October rr. 


TOLEDO, Iowa.—The following bid for 
constructing a complete system of water-works 
were received by Mayor A. M. Beal, Septem- 
ber 23 : George C. Morgan, Chicago, $16, - 
538. Contract let as per above bid. : 


LoOwELL, MAss,—Our correspondent writes: 
‘*The water-works are to have a $60,000 
pumping engine, in addition to the two others.” 


TOPEKA, KAN.—A charter has been filled 
with the Secretary of State, for the Kansas 
Water Company, which proposes to build 
water-works in this city. The company is 
composed of J. B. Bartholomew, A. B. Quinton 
and others. The capital stock is $750,000. 
The ordinance provides that water is to be 
supplied from the Kansas River, and that the 
water-works are to be constructed of not Jess 
than 3,000,000 capacity, fire pressure, in 24 
hours. 


GREENVILLE, S. C.—The water-works sys- 
tem proposed for this place is now a certainty. 


ADAIRSVILLE, GA.—Town Clerk G. B. 
Casny writes: ‘‘ The water-works matter is 
under consideration, in fact a committee has 
been appointed to devise or say what style, 
etc.” 


CINCINNATI, O.—John W. Fill, Consulting 
Engineer, writes: ‘‘ Plans for Eaton, O., 
water-works now under way, and when ready 
will be glad to give you a synopsis of the 
work,” 


PASADENA, CAL.—The Pasadena Land and 
Water Company intends to lay about a mile of 
12-inch water pipe, maximum pressure about 
7 feet. They may use salt-glazed vitrified 


clay pipe. 


TACOMA, WASH.—The Paci fice Lumberman, 
of San Francisco, prints the following: ‘‘The 
preliminary surveys for the new gravity sup- 
ply from the Green River are nearly completed. 
The intention is to take water from the river 
at a point about 32 miles from the city, start- 
ing with an elevation sufficient to carry the 
water 500 feet above the tidein Tacoma. A new 
25,000,000 gallon reservoir has been proposed 
for the middle service, and a 9x125-foot iron 
stand-pipe now under construction will supply 
the high service. The old reservoir will sup- 
ply.the low service. The estimated cost of the 
various improvements is $1,400,000. Charles 
P. Darrach, of Philadelpbia, is engineer for 
the new works.” 


ALLEGHENY, PA.—The following propo- 
sals for a new pumping station, reservoir, fil- 
ters and 8,4, miles of 60-inch water conduit, 
were opened by the Water Committee, Octo- 
ber 1. Filteringsystem: National Pumping 
Co., $240,000; American Filtering Co., $260,- 
ooo; Hyatt Filter Co.. $369,429.60; Holly 
Manufacturing Co., $165,000; I}. P. Alles & 
Co., for pumping station, $145.000, and for 
boilers, $30,000. The other bids were for 
8yo4, miles of 60-inch water main: T. P. 
Gillespie, $22.25 per foot, or $1,026,770.75 
for the whole if steel, and $996,775.25 if iron; 
Fred Gwinner, for conduit, $1,010,000: 
for reservoir, $1,059,900; for buildings 
and engines, $724,000; whole plant, $2,- 
825,000, excepting filters: Porter Man- 
ufacturing Co. for conduit, $845,000, and 
$2.50 per yard for all rock excavated; Oliver 
Iron and Steel Co., for conduit, $911,849; 
Butts & Kauffman, for pumning station, 
€565.000; Harold & McDonald, pumping 
Station, excepting iron, steel and brickwork, 
$299,900; for battery of boilers of 1,500 horse- 
power, Carroll-Porter Boiler Co., $30,000; 
Abendroth & Root Company, $32,000: Ster- 
ling Co., $26,375 and $19.125; J. B. Sheriff 
Sons & Co., $32,784; Porter Boiler Manufac- 
turing Co., $28,975; John Elgell, Jr., $25,- 
500 and $24,700; Campbell & Zell Co., $31,- 
570; for six stop-gate valves. Rensselaer Man- 
ufacturing Co., $1,950 each; Ludlow Valve 
Manufacturing Co., $1,845 each; Specialty 
Manufacturing Co., $960 each; T. F. Keat- 
ing, $11,400 for all; R. D. Wood & Co., $r,- 
300; Eddy Valve Co., $2,625 each; Coffin 
Valve Co., $18,000 for all. Uhe Municipal 
Water Co. made two bids on the building and 
filter, one for $347,000, which called for 
a verv imposing structure, and another for 
$280,000. A _ sub-committee has been ap- 
pointed to tabulate each bid befcre the con- 
tract will be awarded. 


CENTRALIA, WASH.—J. A. Miller, who is 
interested in the water-works franchise, re- 
ports that the engineers have almost com- 
pleted surveys, and that work will be begun 
at an early day, The water will be brought 
from the Newaukum River and stored on 
Seminary Hill in a 5,000,000 gallon reservoir, 
230 feet abovethe level of the Northern Pacific 
Railroad. 


MANCHESTER, N. H.—An official of this 
place writes as follows: ‘‘ Weare making sur- 
veys for a high service and have not decided 
on anything yet, and of course are not sure 
that any will be built, on account of cost of 
same. It all will depend on surveys.” 


JACKSONVILLE, FLA.—Riverside, a suburb 
of this place, is to have a system of water- 
works, to be established by the Riverside 
Artesian Well Co. Address S. E. Foster, 
Secretary, as above. 


CoLDWATER, MICH.—The following pro- 
posals for the construction of water-works at 
this place were opened September 16, by J. 
D. Cook, Consulting Engineer: 

Pipe and specials: Dennis Long, Louis- 
ville, Ky., $35,415.80; Detroit Pipe Foundry, 
Detroit, Mich., %35,353.15; Lake Shore 
Foundry, $34,688.76; Addyston Pipe and 
Steel Co., $35,593.30; Jackson & Woodin, 
$39.490.68. 

Pipe laying: Walson & Moran, $13,111.50, 
$4.50 each for boxes: W. H. Longham & 
Co., $10,824.85; Snyder & Williams, $10,- 
753.57; IL. C. Crooks, $12,198.20; Dogiach 
Construction Co., $14,445.50; R. B. Car- 
uthers, $12,859 50; J. W. McLane & Ca., 
$13.226.87; A. H. Phillips, $12,093.80; 
Moffitt, Hodgkins & Co., $15,863.90. 

Complete plant: Moffett. Hogdkins & 
Clark, Syracuse, N. Y.. $82,065; Geo. C. 
Morgan, $68,047. 

The remainder of the figures on the plant 
will be published next week. 


WaTER-WorKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Troy, N. Y.; Dallas City, Ore.; 
New York City; Ellsworth, Kan.; Vancouver, 
Wash.; St. Louis, Mo.; Austin, Tex.; Berry- 
ville, Va.; Toronto, Can.; Rushville, Ind.; 


Ashland, Ky. 
SEWERAGE. 
For Additional Sewerage items see Proposal Columns 


WILLIAMSPORT, PA.—The local officials 
have adopted plans for a system of sewers. 


CoLumBus, GA.—lmmediate operations are 
expected on the proposed system of sewers for 
this place. 


WHEELING, W. VA.—The local sewerage 
system is to be improved. 


SCRANTON, PA.—It is proposed to make an 
expenditure of $75,000 on improving the sew- 
erage system at this place. 


STUTTGART, ARK.—The sewerage system, 
which has been spoken of for this place for 
several months, is about to be established by 
the Stuttgart Improvement Company. 


HOBOKEN, N. J.— Plans have been 
completed for a system of sewers for this 
place, which is to cost $250,000. 


ROCHESTER, N. Y.—Numerous sewer ex- 
tensions are to be made at this place. 


OMAHA, NEB.—Additional sewers are to be 
established at this place. 


AKRON, O.—An exchange priots the fol- 
lowing: ‘State Engineer John Myers and 
Samuel Bachtell, have been in Summit County 
looking over the ground in the vicinity of 
Wolf Creek lock in Norton Township, with a 
view to the drainage of the Pigeon Creek and 
Wolf Creek flats. The investigation of 
Messrs. Myers and Bachtell resulted in their 
determination to begin this fall the construc- 
tion of an aqueduct for Wolf Creek under the 
canal, and to apply the $4,000 already appro- 
priated for that purpose, on condition that 
$6,000 additional should be mace up by par- 
ties immediately interested. This latter sum 
has already been piedged, and the work will 
go forward at once. ‘The plan proposes 
dredging Tuscarawas River for a distance of 
seven miles below the junction of the canal 
with Wolf Creek.” 


DENNISON, O.—The City Council wants 
estimates for the sewerage and paving of cer- 
tain streets. | 


PAWTUCKET, R. I1.—Improvements are to 
be made to the sewerage system of this place. 
A R Sweet can furnish particulars, 


CINCINNATI, O. -The Board of Public 
Improvcments has ordered the construction of 
numerous sewer extensions, 
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EAst PORTLAND, ORE.— Messrs. Hamand 
& Kelly, of this city, are preparing plans for 
a sewerage system for the city of Eugene, Ore. 


Peoria, ILL.—King & Dickerson, sanitary 
engineers and contractors, of this place, 
have the contract for the construction of a 
sewerage system at Cedar Rapids, Iowa, and 
W. A. Dickerson has just left for the latter 
city to superintend the work. 


Rep Oak, lowAa.—The taxpayers of this 
place have decided to undertake the building 
of a sewerage system at once. 


Jamestown, N. Y.—By vote September 
26, the taxpayers of this city decided to issue 
bonds in the sum of $90,000 for a system of 
sewers. 


BROOKLYN, N. Y.—The estimated cost of 
the new sewers ordered October 1, by Com- 
missioner Adams, to be constructed under the 
Eighth Ward Improvement Act, is placed at 
$60,000. 


CoLumMBus, GaA.—Mayor D. P. Dozier 
writes: ‘* The city has had prepared plans, 
maps, etc., for a thorough system of sanitary 
sewerage, to cost about $100,000. This sew- 
erage, no doubt, will be commenced during this 
fall or winter and finished as soon as it 
will be possible to do it. Bids will be adver- 
tised tor later.” 


Victoria, B. C.—This place has, 
popular vote, decided to have sewers. 


by a 


SEWERS.—See our Proposal Columns for 
information regarding sewer work at the 
following places: Detroit, Mich ; Dubuque, 
Iowa; Toronto, Can.; Chicago, Ill.; Dayton, 
Ohio.; Westchester, N.’ Y.; Denver, Col.; 
Albuquerque, N. M. 


RRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Proposal Columns 


MIDLOTHIAN, TEX.—It is proposed to 
erect a bridge over Soap Creek, near this 
place. 

ROUND TIMBER, TEX.—An iron bridge is 
to be placed over Spring Creek, in Bayler 
County. 


HARDEMAN CountTy, TEX.—A bridge is to 
cross the Red River, connecting Hardeman 
and Greer Counties. 


NorFoL_k, Va.—Reports say that a bridge 
to cost $35,000 is to be erected over Smith's 
Creek, at this place. 


ZANESVILLE, O.—The plans for a high 
bridge over the Muskingum River at Fifth 
Street, Zanesville, O., have been approved by 
the U. S. Engineers. 


CHICAGO, ILt.—The city has let a contract 
for the superstructure of the Weed Street 
bridge, over the North Branch Canal, to the 
King Iron and Bridge Manufacturing Com- 
pany, of Cleveland, for $15,500. ‘The other 
bids were: Kimbell & Cobb Stone Company, 
of Chicago, $17,250; and Shailer & Schnighan, 
Chicago, $26,coo. 

Also the city has let a contract for the 
Ninety-filth Street bridge superstructure over 
the Calumet River, to the Chicago Forge and 
Bolt Company, for $11,050. ‘The other bids 
were: Milwaukee Bridge and Iron Company, 
$11,300; A Gottlieb & Co., of Chicago, $11,025; 
Bender & Seifert, of Chicago, $13,250; King 
Bridge and Iron Manufacturing Company, 
Cleveland, $15,300; Chicago Bridge and Iron 
Company, $16,500. 

Also a contract for a viaduct for the Canal 
Street bridge to A Gottlieb, for $11,989. The 
other bids being: Bender & Seifert, Chicago, 
$13,000; Chicago Forge and Bolt Company, 
$13 380; King Iron and Bridge Manufactur- 
ing Company, $14,645; Chicago Bridge and 
lron Company, $14,949: Milwaukee Bridge 
and fron Company, $19.850. 

Also a contract tor a plate-girder viaduct at 
Washington Street (the superstructure to be 
the present Madison Street bridge, revamped), 
to the King Iron and Bridge Manufacturing 
Company, of Cleveland, tor $16,685; the com- 
petitors being the Chicago Bridge and lron 
Company, $18,400; A, Gottlieb & Co., $18,- 
563; Kiter & Conley, Pittsburg, $18,760; and 
the Chicago Forge and Bolt Company, $20,685. 


BAYONNE, N. J.—The Central Railroad of 
New Jersey will ereet two new bridges. 


Lockport, ILL.—lhe contract for the 
construction of the iron work of a bridge at 
this point will be awarded October 6. Con- 
tract for the masonry has just been awarded to 
R. C. Morrison for $6,000. The estimated 
cost of the entire structure is about $20,0v0. 
N. Whitley, civil engineer, of Joliet, Ill., has 
the plans. 


‘Dublin, Ga.; Houston, Tex.; Philadelphia, 
Pa. 


THE ENGINEERING AND BUILDING RECORD. 
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CoLumsus, O.—It is reported that the 
City Engineer will prepare plans for a railway 
bridge at High Street. 


CLIFTON Force, VA.—A bridge will be 
built over Smith Creek, at this place. 


JEFFERSON CounTy, W. Va.—A new 
bridge is to be constructed over the Opepuan 
River, connecting Jefferson and Berkley 
Counties. 


DayTON, TENN.—Reports say that bids 
will soon be wanted for the construction of 
two iron bridges at this place. 


AucustTa, GA.—Beaver Dam Creek, at this 
place, is to be bridged. 


BALTIMORE, Mp.—The plans and specifi- 
cations for the Monroe Street bridge are being 
drawn, and as soon as they are completed 
proposals for the construction will be adver- 
tised for. Mayor Davidson can furnish par- 
ticulars. 


CHARLESTON, W. Va.—Reports say that 
a bridge is to be erected over the Elk Two- 
Mile River, at this place. 


Dayton, N. C.—Two new iron bridges are 
to be erected at this place. Address W. Engee, 
for particulars. 


ATCHISON, KAN.—The following bids for 
the construction of two iron span bridges were 
received by W. S. Purcell, Chairman County 
Commissioners, September 16: King Iron 
Bridge Co., Weston, Mo., bridge No. 1, En- 
gineer’s estimate, $1,515; let for $1,220; Kan- 
sas City Bridge Co., Kansas City, Mo., bridge 
No. 2, $1,198; let for $922. 


West Bay City, MicH.—The plans for a 
bridge across Saginaw River in the first ward 
are now being drawn, and the building of it is 
an assured fact. The estimated cost of the 
bridge is $41,000. 


LixcoLn, NEB.—Two new bridges are to 
be erected in this city. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge work at the 
following places: Lafayette, Ga.; Spring 
Valley, lll.; Greenville, S.C.; Helena, Mont,; 


GAS AND ELECTRIC LIGHTING. 


LYKENS, Pa.—The Williams Valley Light, 
Heat and Power Co. has been incorporated 
here, with a capital stock of $40,000. Di- 
rectors: A. F. Engelbert, F. M. Williams, 
J. I. DeLancy, and others. 


WELDON, N. C.—The people of this place 
are taking steps towards having an electric 
light plant. 


FRACKVILLE, PA.—The Frackville and 
Gilberton Ligbt, Heat and Power Co. has 
been incorporated here, with a capital of $40,- 
000. 


PoLk Rapips, lowA.—The Northwestern 
Gas Light and Heating Co. has been incor- 
porated, and will establish a plant at this 
place. 

STANLEY, VA.—An electric lighting plant 
is to be established at this place. 


RtipsvILLE, N. C.— This city is about to 
purchase the plant of the Danville Electric 
Light Co., and it is probable that after the 
transfer improvements will be made. 


FreDonIA, N. Y.—All the bids received 


for putting in an electric light plant at this: 


place have been rejected, as excessive, and 
another set of plans and specifications will be 
prepared, after which new proposals will be 
wanted. 


MONTREAL, CANADA.—There is some talk 
of establishing a new gas company at this 
place. : 


JAMESTOWN, N. Y.—Thke taxpayers of this 
place have voted the sum of $30,000 for the 
purpose of establishing an electric lighting 
plant. 


MopEsT0, Cal..—The City Trustees have 
granted a franchise for an electric plant for 
Modesto to A. C. Swain, of Merced. 


ELectTric RAILWAYS.—New electric rail- 
ways will be constructed, and improviments 
will be made to those already established at 
the following places: Kinkora, N. J.; Wash- 
ington, Pa.; Burlington, N. J.; Glens Falls, 
N. Y.; Madison, Wis.; Chicago, Ill.; Los 
Angeles, Cal.; South Manchester, Conn.; 
Allegheny, Pa.; Duluth, Minn.; Bridgeport, 


Conn.; Houston, Tex.; Salt Lake City, Utah; - 


Fargo, Dak. 
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SEATTLE, WASH.—The City Clerk has been 
ordered to advertise for street lights, those of 
intensity of 16 candle-power, 30 candle- power, 
and arc lights of 2,000 candle-power. 


STREET-WORK AND PAVING. 


St. PAUL, MINN.—Plans and specificatioas 
will soon be prepared by the City Engineer 
for the improvement of five miles of streets. 


MARION, N. C.—The sum of $10,000 is to 
be expended in improving the public streets 
of this place. 


OAKLAND, CAL.—Many of the streets of 
this city are to undergo extensive improve- 
ments. 


Kansas City, Mo.—It is proposed to ex- 
pend the sum of $100,000 on street improve- 
ments for this place. 


BIDS OPENED. 


St. PAuLt, MINN.—The court-house and 
city hall commission have awarded contracts 
for storm sash and doors for the new building 
to J. H. Donohue for $3.475. Other bids 
were: Corlies, Chapman & Drake, $6,400; 
Lenn, Fawcett & Johnson, $4.199.52; Bohn 
Manufacturing Company, $6.495; William 
Lettan, $5,577- 


GOVERNMENT WORK. 


WASHINGTON, D. C.—D. J. Curtis, of 
Springfield, Mass., has been awarded the con- 
tract for the construction of the Troy (N. Y.) 
public building, at his bid of $32,200. 


PorT TOWNSEND, WASH.—The following 
proposals for iron columns, iron and wood 
floor and roof construction. terra cotta arches, 
etc., for the custom house, post office, etc., 
at this place, were opened September 30, by 
the Supervising Architect of the Treasury De- 
yartment: Clark, Raffen & Co., Chicago, [I1.; 


. $39,340; John Field, Omaha, Neb., $43,850, 


F. J. Myers Manufacturing Co., Covington 
Ky., $50,500, 


NASHVILLE, TENN.— The following bids 


-for the part construction and completion of 


Lock bo. 1, Cumberland River, near this 
city, were opened by J. W. Barlow, Lieu- 
tenant-Colonel of Engineers, U.S. A., Sep- 
sember 23: Henry F. Holmes, Nashville, 
Tenn., $35.490.50; L. M. Petitdidier, Cuin- 
cinnati, O., $43,204. 


WASHINGTON, D. C.—Bids were opened at 
the Navy Department, October 1, for building 
three armored battle ships of 9,000 tons dis- 
placement, and one protected cruiser of 7,500 
tons displacement. The first bid was that of 
the Union Iron Works, of San Francisco, 
who offered to build one battle ship on the 
Department’s plan for $3.420,000, or two for 
$3.200 O00 each, making a total of $6,400,000. 
Cramp & Son, of Philadelphia, bid 2,990,000 
for one battle ship on the Department plan, 
or $3,120,000 on their own plan, and for two 
on the Department plan at $2,890,000 each. 
They also bid $3,020,000 each for the ships 
on their own plans. The Bath Iron Com- 
pany made one bid, that for the battle ship on 
the Department plan, for $3,149,000. ‘The 
Risdon Iron Works, of San Francisco, also 
bid for the battle ship on the Department's 
plan, their proposal being $3,275,000. The 
next bid was for protected cruiser No. 12. 
The Union Iron Works bid $3,025,000, and 
Cramp & Son $2,725,000, both on the De- 
partment plans. The Bath and Risdon com- 
panies did not bid on the cruisers. 


INDUSTRIAL. 


Lonc BraAncH, N. J.—Percy Dobbins sub- 
mitted the plans and profile of the proposed 
improvements to Ocean Avenue to the Long 
Branch Commissioners at their last meeting. 
Mr. Dobbin’s project contemplates the erec- 
tion of jetties from 50 to 100 feet seaward, 
300 feet apart, and bulkheads of 4-incb plank- 
ing driven slanting as deep as they can be 
forced The bulkheads and jetties will ex- 
tend from Elberon to North Long Branch. 
The Commissioners gave their assent to the 
adoption of the plans, and he will proceed 
with the work as soon as the contracts can be 
ccmpleted and the specifications filed. ‘he 
Commissioners propose to macadamize or as- 
phalt the Ocean Avenue drive, and to put 
down flagging or other acceptable material on 
the 4-foot wide promenade on the bluff. 


DuLUTH, MINN.—At a meeting of the City 
Council, held September 29, a resolution was 
adopted instructing the Board of Public 
Works to correspond with tunnel engineers 
with the aim of getting at the cost, length of 
time required and feasibility of placing a tun- 
under the ship canal across Minnesota 

oint. 
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PROPOSALS. 


(Continued from page ii.) 


TO CONTRACTORS. 


DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF SURVEYS, 
PHILADELPHIA, September, 30, 1890. 


P ROPOSALS FOR’ CONSTRUCTING 
wrought-iron ppprces ee to Walnut Street 
BRIDGE, and for bituminous concrete, will be 
received by LOUIS WAGNER, Director of the 
Department of Public Works, at this office, until 
12 o'clock noon, MONDAY, October 27, 1890. 
Proposals must be accompanied by a certifi- 
cate that a bond for $500 has _ been filed in the 
Department of Law, Sixth and Locust Streets. 
Blue prints copies of the plans on exhibition 
here may be obtained by those first applyin 
upon payment of five dollars to the Receiver o 
Taxes. J. MILTON TITLOW, 
Principal Assistant Engineer. 


Notice to Contractors. 


EALED BIDS FOR THE GRADING. SEW- 

ERING, DRAINING, MACADAMIZ- 
ING. and otherwise improv the streets and 
avenues of PELHAM HEIGHTS, WESTCHES- 
TER CO., N. Y., in accordance with the contract 
and specifications to be furnished by the Engi- 
neer in charge, No. 152 Prospect Avenue, Mt. 
Vernon, N. Y., until 12 o’clock M. of WEDNES- 
DAY, October 15, 1890. 

No bids will be received unless accompanied 
by a certified check for five hundred dollars as a 
guarantee of signing contract if bid is accepted. 

All bids must be made upon the blank forms 
furnished by the engineer. 

The own-rs reserve the right to reject any or 
all bids or parts of bids. Bids must be made for 
the whole work. 

The sewers are to be pipe sewers. The 5 a 
a3 A situated at Pelhamville Station, ‘: 
N. H.& H.R. R. 


The following is a general summary of the 
estimates : 


Grading... ... .....e.0+6. . 81,399 cubic yards. 
Macadamizing.... ....... . 78,615 square yards. 
Gutters............46. -02 49.930 lineal feet. 
Sidewalks........ .... ..... 27,693 square yards. 
Sodding. ....  ... +. ++ 35903 ** s 
Trees to be planted.......... 1,645 

Sewerage. . 30,378 lin, ft. of pipe th accessories. 
Drainage... 13,000 ‘“ 7 

Water pipe. 30,986 “ % * 

Gas pipe.... 30,000 |= * a * 


Plans can be seen, and specifications and other 
pae forms obtained upon application to the 
ngineer in charge. 
BEN. L. FAIRCHILD, 
GEORGE 8. CRUMBIE, | OWNErS. 


JOHN F. FAIRCHILD, 
Engineer in Charge. 18 


AQUEDUCT, New York City. — Proposals are 
wanted until October 8, for building xr head-house 
superstructures, etc., for the shafts of the new Croton 
Aqueduct. Address John C. Sheehan, Secretary of 
the Aqueduct Commission, as above. 


PUMPING ENGINES, Toronto, Can.—Pro Is 
are wanted unt:! October 20, for furnishing two duplex 
pumping engines, with a 10,000,000-gallon capacity, 
also the necessary boilers, etc., for the same. Address 
William J. Hill, Chairman Committee on Water- 
Works, as above. 


DREDGING, New York City. — Proposals are 


wanted until October 13. for dredging for proposed 
bulkhead wall at Fast One Hundred and Second 
Street section on the Harlem River. Address the 


Department of Docks, Pier A, North River, as above. 


STATE CANALS, Albany, N. Y.—Proposals are 
wanted until October 6, for doing certain work on the 
State canals. Address Edward Hannan, Superintend- 
ent of Public Works, as above. 


WATER SERVICE SYSTEM, West Troy, N. Y. 
— Proposals are wanted until October 6, for furnishing 
material and labor complete for a water service system 
at the Watervliet Arsenal. Address Lieut -Col. C. 
H. Parker, U. S. A., as above. 


BRIDGE, Dublin, Ga.—Pr-:posals are wanted uatil 
October 20. for the erection of an 1r0n bridge across the 
Oconce River, at this place. Address Joho I’. Dun 
can, Ordinary, as above. 


SEWERS, Detroit, Mich.—Proposals are wanted 
until Cctober 6, for the construction of numerous 
sewers in this city. Address the Board of Public 
Works, as above. 


SEWERS, Denver, Col.—Proposals are wanted un- 
til October 17, for the coastruction of certain sewers in 
this city Address F. B. Crocker, Premdent of the 
Board of Pubiic: Works, as above. 


SEWERS, Toronto, Can.—Proposals are wanted 
until October 7, for the construction of sertain sewers 
at this place. Address Joho sbaw, Chairman Com- 
mittee on Works, as above, 


PAVING, New York City.—Proposals are wanted 
until October 7, for doing certain streets paving. 
Address the Department ot Public Works, as above. 


DREDGING, New York City.—Proposals are 
wanted until October 9, for dredging for a pier at the 
foot of East Twenty-secood Street. Address the De- 
partment of Docks, Pier A, North River, as above. 


ROADS, Tompkinsville, S. I.— Proposals are wanted 
until October 13, for the improvement of certain roads 
at this place. Address Charles M. Todd, Supervisors’ 
Clerk, fvo tem, as above. 


SEWERS, Chicago, Ill.— Proposals are waated 
until October 7, tor constructing sewers oa certain 
streets. Address W. H. Purdy, Commissioner of 
Public Works, 
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WATER PIPE, Chicago, I11.—Proposals are 
wanted until October 7, for laying water service pipes 
on 63d Street. Address W. H. Purdy, Commissioner 
of Public Works. 


SCHOOL HOUSE, Joliet, I!l.—Proposals are 
wanted until October 13, for the construction of two 
pew school houses. Address Charles C. Wilcox, City 
Clerk, or H. Boehmg, architect. 


SEWERS, New York City,—Proposals are wanted 
uatil October 15, for the construction of certain 
etahile, Address the Department of Public Works, as 
above. 


TELEGRAPH LINE, Pinevi'le, Ky.—Proposals 
are wanted, no date specified, for the erection of about 
x00 miles of telegraph line. Address Frank Mathews, 
Ch.ef Engineer, K. 1. C. & D. Co., as above. 


PIERS, Americus, Ga.—Proposals are wanted until 
October 10, for the construction of four brick piers, 
with pile foundations, on the Savannah, Americus and 
Montgomery Railway. Address J. C. Wright, Engi- 
neer tn Charge, as above. 


RIP-RAP, Tompkinsville, S. I. — Proposals are 
wanted until October 11, for furnishing about 500 tons 
of rip-rap, at this place. Address D. P. Heap, Major 


of Enginecrs, U.S, A., as above. 


REPAIRS TO BUILDINGS, Fort Trumbull, 
Conn.—Proposals are wanted until October 29, for 
making repairs to numerous public buildings at this 
Post. Address E. H. Catlin, First Lieutenant, Second 
Artillery, A. A. Q. M., as above. 


SCHOOL, Providence, R. I.—Proposals are wanted 
until October xo, for building a brick school bouse. 
Address William W. Batchelder, Chairman Committce 
on City Property, as above. 


BRIDGE, Spring Valley, 11|.—Proposals are wanted 
until October 10, for building a bridge across the 
Illinois River. Address Patrick J. O’Brien, Chairman 
of the bridge company, as ab>ve. 


SEWERS, Dayton, O.—Proposals are wanted until 
Oc*ober 13, for furnishing material and constructing 
about 12 miles of brick and pipe sewers. Address City 
Civil Engineer of Dayton, O. 


BRIDGE, Greenville, S. C.—Proposals are wanted 
until October 15, for the construction of a bridge over 
the Saluda River at Holliday’s Ford. Address L. K. 
Clyde, asabove. 


WATER-WORKS, Berryville, Va.—Proposals will 
be received until October 15, for the construction of 
water-works. Address T. S. Thcmpson, as above. 


BRIDGE, La Fayette, Ga.—Proposals are wanted 
until October 7, for the building of aa tron bridge 
across West Amichee Creek, in Walker County. Ad- 
dress R. N. Dickerson, as above. 


LEVEES, New Orleans, La.—Proposals will be re. 
ceived until October 11. for levees to be constructed 
io First and Third Districts. Addre:s State Board of 
Engineers, as above 


WATER-WORKS, Vancouver, Wash.— Proposals 
are wanted until October 11, for building and complet- 
nee water-works plant. Address O. M. Hidden, as 
above. 


BRIDGE, Helena, Mont.—Proposals are wanted 
until October rs, for the construction of a bridge across 
Ten Miles Creek, on the old Benton Road. Address 
J. S. Tooker, as above. 


HOSPITAL, Waco City, Tex.—Proposals will be 
received until October 15 for the construction of a 
hospital for the city of Waco. Address W. W. Lar- 
mour, 318% Austin Avenue, as above. 


HOSPITAL, Atlaata, Ga.—Proposals are wanted 
until October 20, for labor and material required in 
constructing the buildings for the Grady Hospital. 
Address Jacob Elsas, Chairman Building Committee 
of Grady Hospital, as above. 


SCHOOL, Socorro, New Mexico.—Proposals are 
wanted until October 13, for the construction of the 
basement of the laboratory of the New Mexico School 
of Mines at Socorro. Address E. W. Eaton, Secre- 
tary, as above. 


SCHOOL. Canton, O —Proposals are wanted unt?] 
October 29, for the erection of a brick school building, 
including the heating apparatus, at this place. Ad- 
ares Guy Tilden, architect, Odd Fellows’ Temple, as 
above. 


TUNNEL, St. Louis, Mo.—Proposals will be re- 
ceived uoti! October 14, for work on the inshore tun- 
ac at Chain of Rocks. Address City Engineer, as 
above. 


STREET WORK, Franklin County, O.—Proposals 
will be received unts!] October x1, for the improvement 
of various streets. Address Frank J. Reinbard, 
County Auditor, as above. 


MACADAM ROAD, Norwalk, Conn.—Proposals 
are wanted until October 8, for the construction of a 
Telford Macadam road of about 3.600 feet in length. 
ee ea E. N. Sloan, Chairman of Street Committee, 
as above. 


WATER-WORKS, Rushville; Ind.—Proposals are 
wanted until November 3, for the construction of a 
system of water-works, Address Wilson T. Jackson, 
Mayor, as above. , 


BRIDGE, Houston, Tex.—Proposals are wanted 
until October as, for the construction of Savin Street 
bridge at this place. Address Henry Scherffius, 
Mayer, as above. 
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COURT HOUSE, Austin, Tex.—Proposals are 
wanted until October 1s, for the erection of a brick 
or stone court house. Address Larmour & Watson, 
architects, as above. 


DREDGING, Savannah, Ga.—Proposals are wanted 
until October 15, for eredhine in Savanneh River, Ga. 
Address O_ M. Carter, First Lieutenant Corps of 


Engineers, U. S.A., as above. 


WANTED. 


TOO LATE FOR CLASSIFICATION. 


ANTED.—A YOUNG ENGINEER WISHES 

a situation as leveler or rodman with a Tae 

ing or engineering party oo railroad work W:li make 

himself useful for a moderate salary. Address F. M. 
AXTELL, care of County Surveyor, Joliet, IL. 


Building Intelligence. 


We solicit from each and every one of our read. 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 


ABBREVIATIONS.—& s, brown stone; dr, brick; 
br st, brick store; 5 s dwell, brown-stone 
dwelling; apart house, apartment-house; fen, 
tenement; e¢, each; 0, owner; a, architect; 4, 
builder; /7, frame. 


NEW YORK. 


424-26 W 39th st, 2 br, s and terra cotta 
flats; cost, $26,000 each; o, FI J Beaudet, a, 
R R Davis. 

418 W 17th st, br flat; cost, $12,000; 0, 
T V & AE Bannan; a, G A Bagga. 

121 E 82d st, br and s flat; cost, $22,000: 
o, W Picken; a, E Wenz. 

77th st, ns, 100 w West End av, 11 br and 
s dwells; cost, $12,000 each: o, F M Jencks; 
a, Van C Taylor; m, McDowell & Heney. 

g8th st, s s, 350 e Amsterdam ae, 2s front 
flats; cost, $20.000 each; 0, A Cameron; a, 
H Davidson. 

Central Park West (8th av), s w cor gsth st, 
br and s flat; cost, $35,000; o and b, D 
Christie; a, M V B Ferdon. 

29 W 128th st, 2 s dwells: cost about, 
$7,000 each; 0, A E Fountain; a F Stanley. 

Briggs av, on s, 208 e Southern blvd, fr 
dwell; cost, $7,000; o, W J Usher; a, a 
Zucker. 

3-6 Pelham st, br factory, cost, $18,000; 
o, M Levy & Alex Huff; a, F Wandeldt, 

N s 88th st, 125 w 10th av, 4 br flats; cost, 
$160,000 all; 0, J M Niece; a, G H Griebel. 

S s goth st, go w West End av, 6 br dwells; 
cost, $75,000 all; o, T A Squire; a, C Luce. 

S s 118th st, 75 e Ist av, br stable; cost, 
$12,000; o, J N Gallagher; a, A Spence. 

W s Ist av, 75 n 108th st, br shop; cost, 
$12,000; o, P Hogan; a, same as above. 

E s ‘ainton av, or Cedar pl, 3 fr dwells; 
cost, $7,500 all; o, F Schwait; a, C F Lohse. 

S_s g2d st, 100 e 5th av, 8 br dwells; cost, 
$136,008 all; o and a, T Graham. 

510 W 53d st, br factory, cost, $8,000; o, 
E L Striker; a, not given. 


Ss 134th st, 136 w 3d av, br shop; cost, 
$24,000; 0, The J L Mott Iron Works: a, A 
S Thomson. 

387-9 Greenwich st, br warehouse, cost, 
$70,000; 0, W L Livingston; b, not given. 


ALTERATIONS—NEW YORK, 


Ist av, n w cor 2oth st, building made fre- 
prooff and windows changed; cost, $40,000; 
o, Koehler & Co; m, J & L Weber, 

zgth st, n s, 100 w Ist av, roof raised, 
building made fire-proof and windows changed; 
cost, ¢20,000; o and m, same as above. 


BROOKLYN. 
S e cor Broadway and Myrtle av, br store; 
cost, $31,000; o, J Block; a, F Holmburg. 


312 North 2d st, br store; cost, $7,800; 0, 
A Roseman; a, H Vollweilter. 


N s Jefferson av, 80e Broadway, br dwell; 
o, C H Mallen; a, F Holmburg. 


Ss 14th st, roo w sth av, br dwell; cost, 
$12,000 all: 0, J Bolton; a, Thos Corrigan. 


S w cor Wallen st and Throop av, fr dwell: 
cost, $9,000; 0, F Seifert; a, H J Smith. 
MISCELLANEOUS. 


ALLEGHENY, PA.—Lake st, 4 2-story br 
tenement houses; cost, $8,000; 0, W H 
Ritchie; a, Alston & Heckert. 
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BALTIMORE, MD.—Caroline and Preston, 
3-Story stone and brick church: o, Grace 
Baptist Church. 


BOSTON, MASS.—Simmons st, br adda 
and alt; cost, $6,000; 0, A J Tower; a, F 
N Footman. 

18-24 McLean st, br addn and altn; cost, 
$5,500; 0, Boston Lying in Hosp: a, An- 
drews, Jacques & Rantoul; b, L D Will- 
cutt. 

Mt Vernon st (Dor), br boiler house; cost, 
$8,000; 0, Bay State Gas Co; a, W R Ad- 
dick; b, James Smith. 


Vale st (Rox). fr storage and br altn; 
cost, $7,500: 0, Dennison Mfg Co; b, Edw 
M Cox. 


Chestnut av, 3 fr dwells; cost, $9,000; 0, 
a and b, John W Priesing. 


119 Commonwealth av, br dwell; cost, 
$55,000; o, I Arthur Beeke; a, James T 
Kelley; b, McNeil Bros. 


Blaine av, 3 fr dwells: cost, $8,000; o, 
Samuel Hano: a, H F W Cate; b, J Young. 


Elmore st, 2 fr dwells; cost, $7,500; 0, 
John Foley and others; a, J S Eastman; b, 
John C Frame. 


Tremont and Elmwood sts, altn and 2 
br addns; cost, $14,000; 0, Boston Belting 
Co; a, A W Folsom; b, Connery & Went- 
worth. 


Essex st and Brighton av, br engine 
house; cost, $20,000; 0, B & ARR; a, 
Waller Shepard; b, I G Wheeler. 

Asylum st cor Washington st, br alto: 
cost, $6,500; 0, Lyman Gibbs; a, A H 
Vinal; b, R R Mayers & Co. 


BRAINTREE, MASS.—Elm cor Railroad, 
br basement, wood above basement, the 
whole forming a block; o and b, R M Long. 


CAMBRIDGE, O.—The Episcopal Congre- 
gation of this place will build a new church, 
Hoyle & Scott, of Cambridge, O, have the 
contract. 


CHICAGO, ILL.—4500-04 Greenwood, br 
dwell; cost, $10,000; 0, F Thacker; a, R 
Rae, Jr; b. B G Robinson. 

8 Pennsylvania av, br factory; cost, $22,- 
ooo; a, Jno T Barney. 


144-48 W Monroe, br barn; cost, $28,- 
000; o, Adams Express Co. 


726-28 W Adams, br flat; cost, $16,000; 
o, I’ Hi Gault; a, W L Carroll. 


Cor Butterfield and 39th, s and terra cotta 
chapel; cost, $35,000; o, First Presbyterian 
Church; a, Chas S Frost. 


Lake av, s and br dwell; cost, $10,000: 
o, M Fisher; a, as above. 


Campbell park, br ands church; cost, 
$18,000; o, Campbell Park Presbyterian 
Church; a. Bell & Swift. 


Englewood (67th st), remodeling br 
church; o, First Congregational Church of 
Englewood; a, as above. 


Cottage Grove av and 56th, br store and 
flats; cost, $16,000; o, Mr Weil: a,H D 
Dean. 

3740-42 Wabash av, s and br dwell; 
cost, $20,000; 0, B F Ferguson; a, J W 
Ackerwave. 


235 Rebey, br dwell; cost, $16,000; 0, 
Peter Smith; a, as above. 

Chicago av, nr Wellington, 4-Story store 
and flats; cost, $33,000; o, Wm Thompson; 
a, as above. 


739 Goodwin, br dwell; cost. $8,000; 0, 
A P Jones; a, Freips & Bortell. 

5631-33 Wentworth av, br store and 
flats; cost, $14,000; 0, L A Brucks; a, L 
H Heinze; b, Gutrich Bros. 

§300 Butterfield, packing house; cost, 
$17,000; o, Ellsworth & Bartlett: a, Wm R 
Berger. 

§28-36 58th, br dwell; cost, $12,000; 0, 
N O Budd. 

376 N Clark, br store and flats; cost, 
$14,000; 0, Mrs S H Thompson; a, Ed- 
brooke & Burnham; b, C & A Price. 

415 W Madison. br store and flats: cost, 
$16,000; 0, James F Stephens; a. C S Cor- 
win; b, Chas Moses. 

1409 Ilarvard, br dwell; cost, $12,000; 
o, Chapman Bros. 


169-71 Sacramento, br flats; cost, $8,000; | 


o and a, Horatio F Post; b, E A Slack. 
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CHICAGO, ILL.—173-75 Sacramento, br 
flats; cost, $8,000; o and a, H F Parks; b, 
E Slack. 

2968 Michigan av, br dwell; cost, $17,- 
ooo; o, H B Peabody; a, H P Harned; b. 
Angus & Gindele. 


1271 Washington blvd, br dwell and 
barn; cost, $17,000; o, Hy I Evans; a, J 
H Moore; b, C A Moses. 

3403 Calumet av, br dwell; cost, $12,000; 
o, W H Fleming; a, W H Drake. 


2-8 Penn st, br factory; cost, $22,000: o, 
Jno F Barney; a, J L Holberg; b, Barney 
& Rodatz. 


5-12 N Hoyne ay, br flats; cost, $9,000; 
o, Louis Ehrim; a, W Bhrim; b, Joe Pol- 
ouski. 


144-48 W Monroe st, br barn; cost. $28,- 
000; 0, Adams Express Co; a, S V Ship- 
man; b, Angus & Givdele. 


141-43 Ontario st, br factory; cost, $28,- 
000; o, W C Newberry; a, R I Newberry; 
b, W L Hoffman. 


84-92 Illinois st, br factory, etc; cost, 
$22,000; 0, Saml O Dauchy; a, Jno H Wag- 
ner; b, J C Robinson. 


1027~29 W Van Buren st, br store and 
flats; cost, $18,000; oand b, W H Thomas 
& Son; a, F L Fry. 

366-68 Elm st, br school and dwell: cost, 


$60,000; o and b, Geo F Fuller & Co; a, C 
S Frost. 


843 W Division st, br store and flats; 
cost, $11,000; 0, Chas Gord; a, Furst & 
Rudolph. 

137 W 12th st, br store and flats; cost, 
$9,000; 0, H Stein; a, W T Lasher: b, J 
C Voght. 

1040-48 Jackson st, br dwell; cost, $17,- 
000; o and b, Chapman Bros; a, F B Town- 
send. 

516 29th st; br store, flats and barn; cost, 
$3,000; 0, Jao Simneth; a, B T Rosler: b, 
J Waska & Son. 

§730 Hibbard st, br dwell; cost, $8,000; 


o, T G McCullough; a, Cole & Dahlgren; 
b, F Gustafson. 


187 buildings costing less than $7,000. 
COLUMBUS, O.—12 dwells; cost, $25,000. 


DETROIT, MICH.—Jefferson av, bet St 
Aubin av and Dubois st, 2-story br and s 
res; cost, $13,000; 0, M Marts; a, Gordon 
W Lloyd; b, individual contracts. 

4th st, bet Plum and Cherry sts, 2-story 
br double res; cost, $8,000: 0 and b, Robt 
Bed; a, Harry J Rill. 

Ferry av, bet Chene st and Grandy av, 6 
2-story fr res; cost, $9,000; o, R White: b, 
individual contracts. 

Kirby and Grandy avs and Chene st, 6 
2-story fr res; cost, $5 con: o, R M Bahan; 
b, as above. 


GALVESTON, TEX.—Ave H and 2oth st, 
electric light station for Galveston Electric 
Stieet Car Railway; cost, $20,000; 0, Wil- 
liam H Sinclair; a, N J Clayton & Co. 


HARVEY, ILL.—Church and school; cost, 
$13,000; a, Flanders Zimmermann. 


Hotel; cost, $16,000; 0, CG French; a, 
Sprague & Newell. 


LEWISTON, ME.—Chestnut st, 
block; o, Geo A Wiseman; a, 
Sons. 


4-story fr 
Coburn & 


LOWELL, MASS.—Westford st, fr store and 
ten bldg; cost, $15,000; 0, CI I¥ood; b, 
not let. 


The Massachusetts (‘orporation is to build 
an addition to one of its mills. 


Plans have been submitted for a new 
depot at the Middlesex st station by the 
Boston and Maine R R Co. 


READERS of THE ENG, NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 
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MANAYUNK, PA.—Cor Main and Robin- 
son, §-story br store bldg; cost, $16,000: 0, 
A & P Roberts; a, LS Jacoby; b, not yet 
contracted for. 


MERIDEN, CONN.—Liberty st, 4 2-story 
tenement houses; cost, $18,000; 0, C N 
Cahill; a, D Bloomfield; b, not let. 


Main st, residence; cost, $10,000; 0, I 
Lewis; a, H M Jones; b, not let. 


MILWAUKEE, WIS, — Cor Martin and 
Marshall, residence, cost, $20,000; o, Ed 
R Bacon; a, Ferry & Close; b, Val Maudt. 


Grove nr Walker st. store; cost, $15,000; 
o, J Katz; a, H P Schmetzky; b, W Zei- 
mann. 


NORTH WALES, PA.—A college building 
is to be erected here, to cost $50,000. 


NEWARK, N. J.—Architects Schweitzer & 
Deimer have made plans for a 3-story brick 
building, to be erected at 54 15th av, to 
cost about $12,000; Jeremiah O’ Rourke has 
made plans for a row of brick dwellings; 
the same architect has made plans for a 3- 
story brick store and dwelling. 


ORANGEBURG, S. C.—The Knights of 
Honor and Edisto Rifles are soon to erect a 
lodge room and armory, at a cost of $10,- 
ooo. For further particulars, address L H 
Wannamaker, as above. 


PEIILADELPHIA, PA.—S s Paschal st, nr 
48th st, 8 dwells; 0, W S P Shields. 


E s 15th st,n Dauphin st, storehouse; o, 
C C Haines. 


Kip and Kambria sts, 8 dwells; o, Thos 
McFarland. 


N wor 18th st and Penn av, factory; 0, 
J M Charest. 


S s Washington av, w 2oth st, factory: o, 
Phospher Bronze Smelting Co. 


Es Woodland av, n 73d st, dwell; o, J 
Welsh. 

52d st, w of Media st, machine shop; o, 
Chambers Bros. 

Sw cor 1rth st and Colon av, depot; o, 
S Hart & Son. 

E s 12th st, w of Cambria st, hotel: o, 
W W Binder & Son. 

S e cor 25th st and Sederlby av, office; o, 
W C Merritt. 

N s Manheim st, e Wissahicokon av, 
club house; o, Brennfuger & Ploucher. _ 


gth and Somerset sts, 22 dwells; o, J M 
Sharp. 


PORT DOVER, ONT.—¥4-story br hotel; 
cost, $50,000; 0, Syndicate, (Thos Hyland, 
Detroit, Agent); a, W P Clarke, Detroit; b, 
not let. 

READING, PA.—r1th and Windsor, stone 
church: cost, $12,000; 0, Reformed Con- 
gregation; a, Mr Fry; b, J Angstadt. 

Benjamin and 4th, br church with stone 
trimmings; cost, $10,000; o, Reformed Con- 
gregation, Rev McCauley, Pastor; a, Mr. 
Mull. 

Greenwich and sth, Queen Anns cottage; 
cost, $7,500; o, ) Misbler; a, Smith Bros; 
b, J Koch. 


ROCHESTER, N. Y.—Harper st, 4 fr and 
cut stone bldg; cost, $4,500 each; 0, 
Wheeler & Wilson; a, H B Gleason. 

Harber st, fr bldg; cost, $3,500; 0, I 
Miller: a, same as above. 

Edgewood Park, fr and cut stone bldg; 
cost, $3,000; o, ‘I’ Chamberlain; a, same as 
above. 

Thayer st, fr bldg; cost, $3,000; o, Wm 
Oviatt; a, same as above. 


SNOW HILL, MD.—A hotel, to cost $20,-. 


ooo, 1s to be erected at this place. 


SALT LAKE CITY, UTAH.—Main st cor 
3d st, S, 3-story br store, cost, $60,000; 0, 
Walker Bros; a, Carrol! & Kern. 


ST. PAUL, MINN.—7th nr Robert, iron, 
brick and glass arcade; cost, $50,000; 0, W 
P Murray. 


The St. Paul Building and Improvement 
Company have filed plans for a 3-story brick 
block on Arkwright and Case sts. ‘The 
structure will cost $50,000. 
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ST. LOUIS, MO.—roth and Victor sts, br 
stable; cost, $9,000, 0, St Louis Brewing 
Co; b, C Weking. 

Cote Brilliante and Grand avs, br dwell; 
cost, $8,000; o, Mrs © Laumann, b, Goesse 
& Remmers. 

Lucas and Grand avs, br dwell; cost, 
$13,200; 0, R H Stockton; b, J H Bow- 
ler. 

N e cor Kings Highway and Pac R R, 
br planing mill; cost, $10,000; 0, Lohse Pat 
Door Co; b, sub let. 

Manchester Rd and Papin av, br ware- 
house; cost, $10,000; 0, H Bischoff; b, sub 
Jet. 


TAMPA, FLA.—A court-house, to cost $75,- 
000, is to be erected at this place. 


WALTHAM, MASS.—River st, fr box fac- 
tory; cost, $8,000; o, Boston Martufacturing 
Company. 

Cor Prospect and Russell sts, 2-%story 
double fr dwell; cost, $10,000; o, Elijah 
AnJerson; b, L W Martin. 


WYANDOTTE, MICH.— 3-story br *bus 
and lodge bldg; cost, $7,000; 0, A O of U 
W; a, Malcomson & Higginbotham, De- 
troit; b, not let. 


YORK, PA.-—Cor Geo and Market sts, s 
br and iron hotel, 7 stories high; cost, $90.- 
000; 0, York Hotel Co; a, J A Dempwolf; 
b, Menough & Slagle. 


THE ConTRACTING News DE- 
PARTMENT Of THE ENGINEER- 
ING AND BUILDING RECORD 
is edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work 
or supplies, and the correction of 
false or misleading reports ia 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that does not exist. 


DENVER, COL.—S 15th, bet 14th av and 
Col-ax, br dwell; cost, $9,000; 0, P V 
Carlin; a, Gwdovant Bros. 


California, Cor 22d st, br terrace; 
$27,000; 0, 
Barresen Bros. 

Broadway, bet 17th and 18th avs, interior 
hotel finish; cost, $125,000; 0, Bush & 
Morse; a, L M Wood. 


Corona, bet 19th av and Colfax, 2 br 
dwells; cost, $8,000; o, G W Huntington. 


Curtis st, bet 12th and 13th sts, br store; 
cost, $7,000; o, J H Montgomery; a, M 
Merideth. 

Market st, bet 38th and 4oth st, br hotel; 
cost, $20,000; 0, B M Williams; a, W T 
Nelson. 

28th st, bet Calif and Stout sts, double 
br dwell; cost, $8,000; 0o, W R Carr; a, 
Alex Cuzin. 


MINNEAPOLIS, MINN.—v7th av, s e 2d 
st, br machine shop and foundry; cost, 
$45,000; 0, Herzog Mfg Co; a, F J 
Liwelyn. 

324-28 N 1st, br warehouse; cost, $35,- 
000; 0, Wood & Moses: a, W C Whitney; 
a, Haglin & Morse. 


4113-17 18th av, S, fr ten; cost, $9,500; 
o, 5 Ablman. 


3d av, N, bet 2d st and Washington av, 
add to Power House; cost, $10,000; 0, 
Minneapolis Street Ry Co; a, C Wise; b, 
I M Libbey. 


BuILDINGS.—There is nothing over $7,000 
in value to report at the following places: 
Pottstown. Pa.; Pottsville, Pa.; Marrisburg, 
Pa.: Montclair, N. J.; Geneva, N. Y.; Zanes- 
ville, O.; Charleston, S. C.; Chester, Pa.; 
Worcester, Mass-; Minneapolis, Minn.; 
Poughkeepsie, N. Y.; Pasadena, Cal.; Fitch- 
burg, Mass.; Wheeling, W. Va.;San Antonia, 
Tex.: Wilkes Barre, Pa.; Dennison, O.; Clin- 
ton, Iowa; Springfield, O.; Canton, O.; Day- 
ton, O.: Topeka, Kan.; Findlay, O. 


cost, 
Lenoard & Motgomery; a, 


BUILDERS’ AND CONTRACTORS’ ENGINEERING 
AND PLANT. 
Now APPEARING IN THE ENGINEERING AND BUILDING RECORD. 


I.—Introduction. Issue of November 27, 1886. 

If., J11., 1V.—Erection of the Towers of St. Patrick’s 
Cathedral in New York City. Seven [}ustrations. 
Issues of December 4, 11, and 18, 1886. 

V —Improvements in Dredging Machinery. Thirteen 

Illustrations. Issue of December 25, 1886. 

V1.—Dumping-Scows. Thirteen Illustrations. Issue 


eee 1, 1887. 
VIT., VIL. £X., X.. X1.—The Fquitable Building 
in New York City. Thirteen Illustrations, Issues 


ot January 8, 22, 29, February 5 and 12, 1887. 
XII. —Carsov’s Trench Machine. Four Illustrations. 


Issye of Fe 19, 1857. 

XIIL—Raising the Old Court-House in Boston. Three 
Illustrations. Issue of March s, 1887. 

X1V.—Cram’s Steam Pile-Hammer. Five IIlustra- 
tions. Issue of March 12, 1887. 

XV.—Thbe Equitable Building, New York City. Three 
Illustrations. pears Hoisting Engine and Der- 
rick. Issue of March 26, 1887. 

XVI.--The Equitable Building, New York City. One 
Illustration. Shoring of Column. Issue of Apri 


Q, 1887. 

XVIT.— Urdge-Erecting and Hoisting-Engine used on 
the Suburban Elevated Railway, New York City. 
Three Illustrations. Issue of April 30, 1887. 

XVIII.—Traveler for Erecting Columns and Trans- 
verse Girders, Kiogs Canney Elevated Railway 
Brook yn, N. Y. Four Illustrations. Issue of 
June 4, 1887. 

X1X.—Excavating Apparatus used on the Tancar- 
ville Canal and Sewer, Havre, France. Three Il- 
lustrations. Issue of July 2, 1887. 


XX.—Tipple Cars on the New Croton Aqueduct. Six 
Illustrations. Issue of August 13, 1887. 

XXI.—Dernck, Foot Block and Sheaves at Shaft 14 
on the New Croton Aqueduct. Two Illustrations. 
Issue of Sepe ares 17, 1887. 

XXI1.—The Potomac Flats Dredging Plant. Nine 
Illustrations. Issue of October 8, 1887. 

XXIII.—The Tube-Riveting Machines at the Forth 
Bridge. Two [llustrations. Issue of October 22, 


1887. 

XX1V.—The Lockwood Dredge. Cape Cod Ship Canal. 
Eight Hiustrations. Issue of November 5, 1887. 

XXV.—Location of Plant at Shafts on the New Cro- 
ton Aqueduct. Two Illustiations. Issae of No- 
vember 12, aeey 

XXVI1.—Matenal Lock used iu the Pneumatic Caissons 
at the Forth Bridge. Illustrated. Issue of De- 
cember 3, 1887. 

XXVI1L.—Six-Ton Universal Traveling Crane for Ele- 
vated Railroad Erection. Illustrated. Issue of 
December 17, 1887. 

XXVII1.—Head-House on the New Croton Aqueduct 
at Shaft 22. Illustrated. Issue of December 24, 1887. 

XXIX.—The New Harlem River Bridge. [lustrated. 
Issue of January 21, 1888. 

XXX.—Erection of Poughkeepsie Bridge, No. I. Il- 
lustrated. Issue of March 3, 1888. 

XXXI1.—Oil Rivet Furnace at the Forth Bridge 
Works. Illustrated. Issue of April 21, 1888. 
XXXI11.—Erection of Poughkeepsie Bridge. No. 2. 
Masonry. Illustrated. Issue of May 5, 1888. 
XXXLIE.—Erection of Poughkeepsie Bridge. No. 3. 

False Work. Illustrated. Issue of May 12, 1888. 

XXXI1V.—Erection of Poughkeepsie Bridge. O. 4. 
Travelers. Illustrated. Issue of May 19, 1888. 

XXXV.—Erection of Poughkeepsie Bridge. No. 5. 
Riveting Traveler, Derrick, and General Plant. 
Illustrated. Issue of May 26, 1888. 

XXXV).—Erecting Traveler on Kettle Creek Trestle. 
Iltustrated. Issue of June 2, 1888. 

XXXVII.—Erection of Central Vraduct, Draw Span, 
Cleveland, O. It!lustrated. Issue of June o, 1888. 

XXXVIIIL.—The 70-foot Caissons at the Forth Bridge. 
Iilustrated. Issue of June 9, 1888. 

XXX1X.—Raising an Eogine at Poughkeepsie Bridge 
erection. Illustrated. Issue of June 16, x 

XL.—The Hydrauiic Spade at the Forth Bridge 
Works. Illustrated. Issue of June 30, 1888 

XLI.-XLVI.—Harlem River Bridge Erection. No. 2. 
Masonry. Illustrated. Issue of July 7, 1888.— 
No. 3. Cement and Concrete. Illustrated. Issue 
of uly 34, 1888.—No. 4. Homes Apparatus; Re- 
volving Dernck. INustrated. Issue of July at, 
1888.—No. 5. Hoisting Apparatus; Floor Travel- 
ers. Illustrated. Issue of July 28, 1888.—No. 6. 
Derrick Details and Shipping. Illustrated. Issue 
of Auguct tx, 1888.—No. 7. Support of Segments, 
Field Riveting, etc. Jlilustrated. Issue of Septem- 
ber 1, 1888. 

XLVII.—Head-House on New Croton Aqueduct at 
Shafts Nos. r. 2. Illustrated. Issue of Septem- 
ber 8, 1888. 

XLVIiI.—Lever Track for Handling Bridge Mate- 
rial, Illustrated. Issue of September 15, 1888. 

XLIX.—RBismarck Hridge. Erecting Traveler. Illus 
trated. Issue of November 3, 1888. 
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L.—Details of Head House, New Croton Aqueduct. 
Illustrated. Iesue of November 17, 1888. 

LI —Suspended Tipple for Dumping ears oa the New 
Croton Aqueduct. N. Y. lustrated. 
December 15, 1888. 

LI.—aA Viaduct Erecting Traveler. Illustrated. Issue 
of December 22, 1888. 

LIII.—Ropes and Tacxle. Illustrated. Issue of De- 
cember a9, 1888. 

LIV.—Power used for Operating Plant on the New 
Croton Aqueduct. Issue of January 19, 1889. 
LV.—Special Methods of Handli:g Material on the 

New Croton Aqu duct. Issue of February 16, 1849. 

LVI. Railway Bridge Erection in Peru. Partl. The 
Erection of a 200-foot Span. Illustrated. Issue 
of February 23, 1889. 

LVII.— Railroad Bridge Erection io Peru. Lllustrated 
Issue of March 2, 889. 

LVITI.— Erection of Omaha Bridge. Part Il. 
Description and Erecting Travelers. 
March 9, 1889. 

LIX.—Erection of Omaha Bridge. No. II False 
Work in Channel Span. Itbustrated. Issue of 
March 16, 1889. 

LX.—Building the Centre Pier of Ratlway Draw- 
bridge. Illustrated. Issue of March 33. hag 

LXI.—The Sugar River Bndge Erection. False Work. 
Illustrated. Issue of March 30, 1889. 

LX1II.—Erection of Canadian Pacfic Railway Depot, 
Montreal, P.Q. Illustrated. Issue of April 20, 1889. 

LXI11.—Erection of a Plate Girder Bridge. Ilias 
trated Issue of May 18. 1889. 

LXIV.-LXV.—The Boylston Street Bridge, Boston, 
Mass. Iliustreted. Issue of June 8 and 22. 1889. 

LXVI,—Erection of Harvard Bridge, Boston, Mass. 
Illustrated. Issue of June 29, 1889. 

LXV1I.—False Work of St. Peter's Bridge over the 
Dadore. Illustrated. Issue of August 10, 1889. 

LXVII1.—Methods of Timbering Shafts oa the New 
Croton Aqueduct. Illustrated. Issue of August 


17, 1889. 
LXIX The Erection of Machinery Hall at Paris Ex- 
Oe sent ba INustrated. Issue of Aucust <4, 1889 

L —Hoisting Cages on the New Croton Aqueduct 
illustrated. Issue of August 31, 1885. 

LXX1.-LXXIHI.—Erection of Machinery Hall, Paris. 
issue of September 7, 21 and28, 1889. 

LXX1V.—Standard Cars used on New Croton Aque- 
duct. Illustrated. Issue of October 12, 1889. 

LXXV.—Erection Adjustment of the Kanawha River 
Bridge. Illustrated. Issue of October 26. 188. 

LXXVI.—An Adjustable Pile Drver and Derneck. 
Illustrated. Issue of November g, 1889. 

LXXVII.—Construction of Inverts and Side Walls on 
New Croton Aqueduct. Illustrated. Issue of 
November 16, 1889. 

LXXVI11.—Erection of Buffalo Truss Vieduct. I- 
lustrated. Issue of December 14, 1889. 

LXXIX.—Construction of Arches on the New Croton 
Aqueduct. Illustrated. Issue of December 14, 1889. 

LXXX.—Erection of St. Paul High Bridge. Part I. 
Generai Diagram and Viaduct Erecting Traveler. 
Illustrated. Issue of December 21, 1889. 

LXXXI.—New Croton Aqueduct wat ag Air 
Plant. llustrated. Issue of Decem 28, 1889. 

LXXXII.—Erection of St. Paul High Bridge. Part 
11. False Work and Traveler for River Spaas. 
T'lustrated. Issue of December 28, 1889. 

LXXXI111.—1 ighting the Croton Aqueduct. 

aouary 11, 1890. 

LXXX1V.—Erection National Gallery, Berlio. llus- 
trated. lssuc of January 11, 1890. 

LXXXV.—The Van Buren Bridge Piers. Part I. 
General Description of Location, Structure, Meth- 
ods, Progress and Materials. Illustrated. Issue 


of aunty, 11, 1890. 
LXXXV1.—Ventilating Croton Aqueduct. 
trated. Issue of January 25, 1890. 
LXXXVII.—Van Buren Bridge Piers. Part II. Ilus- 
trated. Issue of February 8, 1890. 
LXXXVI1I11.—Croton Aqueduct pumps: Experiments 
relating to Hydraulics of Fire Streams. Issue of 
February 22, 1890. 
LXXX1X.—European Bridge Erection. Illustrated. 
Issue of March 1, 1890. 
XC.—Erection of Court Street Bridge at Braghamton, 
N.Y. Illustrated. Issue of March 8, 18go. 
XCI.—Sidewalk Protection during Building Construc- 
tion. Illustrated. Issue of March rs, i a 
XCII.—House Butlder’s Derrick. Illustrated. Issue 
of April s, 1890. 
ON ag, Blasting and Timbering the Croton 
Aqueduct. Illustrated. Issue of May 17, 1890. 
XCIV.—RKais:ng a Block of Brick Houses. Illustrated 
Issue of May 31, 1890. 


Nos. I. to XVII. only obtained in Vol. XV. of Tue 
paiiaeaaai AND Buipmc Recorp. Price 
3.00. 
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SPECIAL OFFERS. 


DouBTLEss many of our subscribers have a 
friend who thinks of subscribing to THy ENGI- 
NEERING AND BUILDING RECORD for the coming 
year, and as every paper, however successful it 
may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember : 

First.—Any present subscriber can have 
his subscription extended one year by send- 
ing us $7.25, accompanied by the name and 
address of a new subscriber who is not now 
buying THE ENGINEERING AND BUILDING 
REcorp of a newsdealer. 

Second.—Any present subscriber can, un- 
der the conditions mentioned in first offer, 
have his own yearly subscription for $2 by 
sending us, with his renewal, two mew 
names and $10, or for $1, by sending three 
new names and $13. 
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THE PRESENTATION OF PAPERS 
BEFORE ENGINEERING 
SOCIETIES. 


A NOTEWORTHY circumstance, connected with 
the New York meeting last week, of the Ameri- 
can Institute of Mining Engineers and of the 
British Iron and Steel Institute, was the distri- 
bution, immediately before each session, of 
printed copies of some of the papers which had 
been prepared. So far as we are aware this was 
the first time in the history of the Institute of 
Mining Engineers, at least, that anything of 
this kind had been attempted, and it must be 
regarded as a decided step in advance of the 
customary and still partially retained practice 
of this and nearly all other engineering societies, 
of reading the papers in full at the sessions, and 
of being content with the necessarily limited 
and imperfect discussion of points which may 
suggest themselves to the attending members 
during the reading. 

There seems, fortunately, to be a gradually 
growing appreciation of the fact that intelligent 
and comprehensive discussion of a professional 
paper cannot be conducted on the spur of the 
moment, but requires careful study of the sub- 
ject, and that this can be made possible only by 
making the papers available previous to the 
time during which they are to be presented. 
The distribution of printed copies,. as in this 
instance, secures not only this object, but 
further, makes it unnecessary to needlessly take 
up time at a meeting by allowing a paper to be 
read from beginning to end by its author. A 
brief abstract, setting forth the salient features, 
is all that is necessary. 

In connection with this we cannot too strongly 
commend to the attention of all engineering soci- 
eties the plan adopted several years ago by the 
American Society of Mechanical Engineers, and 


which has been found to give excellent results. All . 


papers to be presented before that society must 
be submitted to a publication committee several 
weeks before the meeting for which they are in- 
tended. Upon acceptance, printed copies are 
prepared and distributed among those members 
desiring them, several days in advance of the 
meeting. A good opportunity is thus given 
for a careful study of the subject, and for prepar- 
ing written discussions if desired. At the meet- 
ing, the author of each paper is permitted to 
present only an abstract of it, to take up not 
more than ten minutes, and in the resulting dis- 
cussion each speaker is limited to five minutes. 
For written discussions ten minutes are allowed, 
and for the closing remarks the author is 
granted an additional period of five minutes. 
The advantages of this system have been demon- 
strated in the most striking manner. Every 
one who has attended one of the meetings of 
the American Society of Mechanical Engineers 
cannot have failed to be impressed with the 
thoroughly business-like character of the ses- 
sions, and the large amount of work which is 
crowded into a comparatively short period of 
time in virtue of this arrangement. The discus- 
sions, based upon mature consideration of the 
subject, are animated and to the point, and 
there is no flagging of interest brought about 
by long drawn out readings of papers which, 
however valuable they may be, canrot usually 
be intelligently followed if presented in the 
customary manner, and, therefore, of necessity 
must become somewhat wearisome. 


The attempt at reform made last week by the 
American Institute of Mining Engineers has, 
undoubtedly, been prompted by the success of 
the Mechanical Engineers’ methods and ought 
to meet with hearty encouragement. Other en- 
gineering societies, having a comparatively large 
number of papers to dispose of at their meet- 
ings, would also find it advantageous to follow 
the same plan. It enables the ready handling 
of a great volume of business in a short time, 
adds to the interest and value of the proceed- 
ings, and impresses upon the miembers the con- 
viction of having spent the available time in the 
most economical and profitable manner. 


THE RELATIONS OF CONSUMPTION 
TO WIDTH OF STREETS. 


THE word “consumption” in the above title 
does not refer to expenditure of money, or to 
the rapidity of wearing out of pavements or of 
vehicles ; but to the popular term for the disease 
known to physicians as “ phthisis,” or more spe- 
cifically as “pulmonary tuberculosis.’’ It destroys 
more lives in the United States in the course of 
a year than does any other disease, and in our 
large cities it causes about 14 per cent., or over 
one-eighth, of all the deaths. It is well known 
that the mortality from this cause is greater in 
some parts of cities than it is in others, and the 
reasons for this are of much practical interest. 

Dr. H. S. Anders, in a paper recently pub- 
lished in the University Medical Magazine, calls 
attention to the fact that the width of streets 
seems to have some connection with local death- 
rates from consumption, basing his conclusions 
on a study of the deaths from this disease which 
have occurred in the Fifteenth Ward of Phila- 
delphia during the fifteen years from 1874 to 
1888. This ward includes an area of about one 
square mile, lying north of Vine and west of 
Broad Streets, and bounded on the west by Fair- 
mount Park and the Schuylkill River. Most of 
itis well elevated and fairly drained. It presents 
great variety in the width of its streets, and the 
number of deaths reported as due to phthisis is 
comparatively large. Taking a map of this 
region, Dr. Anders marked upon it the precise 
location of 1,665 cases of death from consump- 
tion, and then, comparing the frequency of these 
with the width of the streets upon which they 
occurred, obtained the following results: ‘“ The 
number of deaths from phthisis on a very wide 
street is proportionately small as compared with 
those occurring upon almost any narrow street, 
and the same is true with reference to the aggre- 
gates of several wide and narrow streets. ‘The 
mortality was low in streets of medium width, 
but very high in certain groups of small streets, 
and especially so in narrow streets closed at one 
end. Even narrow streets, only a block in 
length, show a remarkably large death-rate from 
phthisis.” He refers to similar investigations, 
leading to similar conclusions, made some years 
ago by Dr. Arthur Ransome, in Manchester, 
England, and concludes that it is the defective 
change in the air in narrow streets which is the 
chief cause of the increased mortality, and that, 
therefore, street ventilation should be given 
special consideration by municipal engineers. 

We have no doubt that the death rates are 
generally lower on wide streets and in houses 
facing open spaces than they are on narrow 
streets, alleys, and nearly inclosed courts, or cu/ 
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de sacs. The English statistics onthe healthful- 
ness of large cities in England long ago demon- 
strated that the mortality was greatest where 
the houses are most closely packed, and Dr. 
Farr expressed this mathematically, by saying 
that the mortality in different localities is in 
proportion to the sixth root of their densities of 
population. We now know that this relation 
between death rates and densities of population 
is by no means a necessary and inevitable one 
within the ordinary limits, and that defective 
amount of open air space acts prejudicially in 
several ways besides merely preventing rapid 
change of air. 

Phthisis is caused by the development and 
growth in the air passages of a minute vegetable 
organism, which forms rods, each about one 
ten-thousandth of an inch long, and is called 
bacillus tuberculosis, It can be cultivated on 
various substances if kept very warm, but so 
far as we know it does not grow naturally except 
in the living bodies of warm-blooded animals, 
including man. In many men and animals it 
does not grow at all under ordinary circum- 
stances. It is transmitted to men and animals 
chiefly by its spores contained in matter spit up 
by men, or animals, affected with the disease. 
It may be transmitted by the flesh or milk of 
tuberculous animals, but so far as pulmonary 
tuberculosis is concerned, it is due in almost 
every case to the inhalation of dust carrying 
with it dried and: pulverized sputa which con- 
tained the bacillus when it was expectorated. 
One of the things which strongly affects this 
bacillus is light. In the dark it can maintain 
its vitality for a long time, months at least, even 
when quite dry ; but a few hours’ exposure to 
full sunlight kills it, and so does a few days’ 
exposure to full daylight. The illumination of 
living rooms, therefore, has an important influ- 
ence on their healthfulness so far as phthisis is 
concerned, and this is one reason why narrow 
streets and alleys and back-to-back houses show 
high death rates from this cause. 

Another reason is that in such narrow streets 
and alleys live the poorer classes, who shun 
ventilation of their living rooms in order. to 
save fuel, and in whose families, crowded 
together in a few rooms, a single person affected 
with the disease is a specially dangerous source 
of infection. But if we cannot assign the pre- 
cise share which impure air, insufficient light, 
uncleanly habits, etc., have in favoring the de- 
velopment of tuberculosis, it is at least fortunate 
that abundance of fresh air and light usually go 
together, and that in securing the one we 
usually obtain the other. Many poor families 
in cities cannot, unfortunately, have as much of 
these two great needs in their living rooms as 
they ought to have, but they can at least avoid 
the special danger which arises from allowing 
the sputa of a consumptive member of the 
family to dry upon the floor and to be scattered 
in dust through the apartment. 


AN ELECTRIC CENSUS. 


THE following electrical statistics are given in a recent 
issue of London /ron : 

In 1837 the first practical telegraph was worked in 
England, after a crude attempt made in 1835 on a line of 
13 miles between Paddington and Drayton. In 1884 a 
telegraph line was opened between Washington and Balti- 
more. In 1850 acopper wire insulated in gutta-percha 
was submerged between Dover and Calais, and the first 
submarine telegraph was laid by the late Mr. T. R. Cramp- 
ton. There are now 942 submarine cables, exclusive of 
the seven Atlantic cables, with an aggregate of 112,740 
nautical miles. The overland telegraph is already a 
world-wide institution, in which there is a total of 1,680,- 
goo miles of wire, enough of the attenuated metal to go 
around the equatorial belt of the globe just thirty times. 
The number of words transmitted, the miles traveled, and 
the cash changing hands would tax the enumeration table. 
The United States have 776,500 miles of wire, and in 
1889 no less than 56,000,000 messages were sent through 
the country. France has 220,890 miles of wire, on which 
in 1889 were transmitted 30,050,000 dispatches. Great 


Britain has 180,000 miles of metal line, and in 1889 sent 
50,000,000 messages. 
and in 1889 gave the operators 10,280,780 messages to 
dispatch. Australia has strung no fewer than 105,360 
miles of wire across its surface, and transmitted in one 
year I2,000,000 messages. 


Russia has spun out 170,500 miles, 


Italy has 19.500 miles, and 
has made an annual record of about 7,000,000 electric 
messages. Canada has 58,500 miles of wire, and did a 
business in 1889 of 4,027,581 dispatches. Egypt has 
5,500 miles, and is in connection with India and England 
by submarine cables on which last year 1,600,205 com- 
munications were carried from one end of the world to 
the other. China has 5,500 miles of wire across Mon- 
golia, and Japan owns no less than 16,500 miles, over 
which 5,000,000 messages were sent in one year. New 
Zealand has strung itself with 11,375 miles of metal cord, 
and dispatched 1,835,394 messages. Tasmania has 2,500 
miles of telegraph wires. Persia claims, in partnership 
with European wires, about 6,124 miles. South Africa 
has a credit of 4,310 miles, and even St. Helena, the island 
prison of the great Corsican, has 13 miles of the universal 
wire cobwebbing its rocks. The telegraph systems of the 
world have unrolled the wire reel without stint, and if we 
add to the 1,688,900 miles used for telegraph purposes the 
wholesale appropriation by the telephone system, the sum 
total would be enormous. 


AN HYDRAULIC CALCULATING RULE. 


AN hydraulic calculating rule, invented by an English 
engineer, Arthur Honeysett, and made by W. F. Stanley, 
Holborn, W. C., England, is described in the London 
Building News. 

The rule is made of boxwood, graduated with great 
nicety, and is about 16 inches long and 2 inches broad. 
It appears to be a very useful instrument, as it will greatly 
facilitate the labors of the engineer in calculating the 
velocities and discharge of sewers and pipes. Eight 
scales are marked on the rule, A, B, C, D, E, F, G, and 
H, the four last ones being made to correspond to four 
classes of co-efficients, according to the nature of the 
channel, the first class being for cement or smooth pipes, 
the second class for brick or ashlar, the third for rubble 
masonry, and the fourth for earth, river courses. By a 
sliding index the figure (marked 100) is brought opposite 
the value of the hydraulic mean depth on one of the lower 
scales corresponding to the nature of, channel, then on 
another scale (marked D) will be found the velocities in 
feet per second due to the inclinations given on the slide, 
which comprise falls from 1 in 6 to 1 in 2,000, though in- 
clinations flatter than the last can be obtained. ‘lo aid in 
adjusting the sliding index over the lower scales, a piece 
of talc, marked with a line, slides over the rule. By another 
adjustment of the slide the quantity discharged can be 
found. Scale A gives the square root of the fifth powers 
of values, by means of which the diameter of a pipe to 
discharge a given quantity can be found. Other tables at 
the back of the rule enable the engineer to find the area 
and hydraulic mean depth of segments of circular and oval 
conduits. 


NOTES. 


’ THE construction of the Niagara tunnel was com- 
menced, with appropriate ceremonies, on Saturday last, 
October 4, C. B. Gaskill, President of the Niagara Power 
Company, turning the first sod. — 


SEVERAL disastrous explosions occurred at the Dupont 
Powder Works, near Wilmington, Del., on the 7th inst. 
A number of buildings were wrecked, and several lives 
lost. 


THE work of the Mississippi River Commission, which 
has been sitting at New York, was completed on the 4th 
inst. Over $3,000,000 has been apportioned for the im- 
provement of the lower Mississippi and its tributaries. 
The work of improvement will be begun as soon as the 
Secretary of War has approved the apportionment. 


CHIEF ENGINEER FTELEY has reported to the New 
York Aqueduct Commissioners that a structure of less 
magnitude than the Quaker Bridge Keservoir, but large 
enough to furnish ample storage capacity for the next 
twenty years, can be built at smaller cost. The site he 
suggests is about a mile below the Croton Dam, and he 
recommends that such a dam as is proposed be built there 
immediately. The Aqueduct Commissioners will give a 
public hearing in the matter on October 27. 


MEETINGS OF ENGINEERING SOCIETIES. 

The AMBRICAN Society oF Civic Encingers holds its regular 
meetings on the first and third Wednesday in each month, at the 
House of the Society, 127 East Twenty-third Street, New York. 

The Boston Society or Civit Encinegrs holds its regular meet- 
ings at the American House, Boston, at 7.30 P. M., on the third 
Wednesday in each month. 

The WESTERN SOCIETY OF ENGINEERS holds its regular meetings 
at its hall, No. 67 Washington Street, Chicago. at 7.30 P. M., on the 
first Wednesday in each month. 

The Encingers’ Cus or St. Louts holds regular meetings in the 
club’s room, Laclede Building, corner Fourth and Olive Streets, St. 
Louis, on the first and third Wedoesdays in each month. 

The Encinegrs’ Cius or PHIcapecpnia holds regular meetings 
at the House of the Club, 1122 Girard Street, Philadelph:a. 

The Encineges’ Socigty oF Wastexn Pennsytvania holds regu- 
lar meetings on the third Tuesday in each month, at 7.30 P. M., at its 
rooms in the Penn Building, Pittsburg, Pa. 

‘the ENcingers’ Cis oF CincinnatTI holds its regular meetings 
at 8 Pp. M. on the third Thursday of each month at the Club rooms, 
No. 24 West Fourth Street, Cincinnati. 

The Civic ENGinzurs’ CLus oF CLevecanp holds regular meet- 
ings on the second Tuesday of each month, at 8 P.M., in the Case 
Library Building, Cleveland. Semi-monthly meetings are held on 
the fourth Tuesday of the month. 

The ENcinegrs’ Crus or Kansas City meets in Room 200, Baird 
Building, Kansas City, Mo., on the second Monday in each month. 

The ENGINSERING ASSOCIATION OF THE SouTHWEST holds regular 
meetings on the second Thursday evening of each month at 8 
o'clock, at the Association headquarters, Nos. 63 and 64 Baxter 
Court, Nashville, Tenn. 

The Civic Encingers’ Socigty or St. Paut meets at St. Paul, 
Minn., on the first Monday in each month. 

The Montana Socigty or Crvis. ENGingers meets at Helena, 
Mont., at 7.30 P. M., on the third Saturday in each month, 

The Civit Excinegrs’ Association oF Kawsas holds regular 
meetings on the first Wednesday in each month at Wichita, Kan. 

The Naw ENGLAND Water: Works AssociaTion holds quarterly 
meetings in Boston at Young’s Hotel. 

Tue CANADIAN SocizTy oF Civic Encrnegrs holds its regular 
meetings on each alternate Thursday, commencing with the gth of 
October, at the House of the Society, 112 Mansfield Street, 
Montreal. 


The convention of the American Institute of Architects will be 
held in Washington, D. C., beginning on October 22, and continuing 
until the business has been completed. 


A QUANTITY of mining machinery, comprising air com- 
pressors, rock drills, etc., was shipped to the Jehu Mines 
in China, last week, by the Ingersoll-Sergeant Rock Drill 
Co., of New York. Jonas Crabtree, an experienced me- 
chanical engineer, was engaged by the company, and is 
now on his way to China to erect and operate the ma- 
chinery. 


A GOVERNMENT appropriation has been made for ex- 
haustive trials of the Ericsson submarine torpedo gun. 


OBITUARY 


MARTIN ALLEN, Superintendent of Section 3 of the 
Erie Canal, died on the 8th inst., of pneumonia, aged 51 
years. 


THOMAS THOMPSON, one of the oldest architects in 
Elizabeth, N. J., died on Sunday, October 5, He was 
71 years old, and had designed many fine houses in 
Elizabeth and its vicinity. 


ANDREW PERRIN, died on October 7, at Rochester, 
N. Y. He was born in Conesus, Livingston County. He 
lived many years in Oil City and Titusville, Pa., where he 
served as Mayor two terms, and was favorably known 
throughout the oil country. He was 41 years old. Mr. 
Perrin owned large business interests in the oil country, 
and was manager of the Seaboard Pipe Line Company. 


PERSONAL. 


D. C. DUNLAP was recently appointed City Engineer, 
of Rockford, III. 


SETH GREGORY, architect, of Aurora, IIl., will spend 
the winter in Tacoma and other cities in Washington. 


FIENRY C. ALLEN has been appointed to temporarily 
fill the office of City Engineer of Syracuse, N. Y., during 
the absence of H. W. Clarke, necessitated by ill health. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
SHOUTING LODGE OF FRANCIS I., PARIS. 


COTTAGE OF E. H. PENDLETON, BAR HARBOR, ME, 
ROTCH & TILDEN, ARCHITECTS, BOSTON, MASS. 


THROUGH an oversight, the supplement showing 
‘* West Front, Church Echillais, Charrente, France,” was 
inclosed in part of last week’s issue in place of the one 
showing '‘ The Shooting Lodge of Francis I.” Those 
having duplicates cf either can effect an exchange on 
application. 
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THE IRON AND STEEL MEETING. 


AS ALREADY stated in our last issue, the American In- 
stitute of Mining Engineers, with its British and German 
guests, left New York for Philadelphia on Saturday, Oc- 
tober 4, Philadelphia being the first stopping place on the 
extended trip West, North and South, for which ariange- 
ments have been made. 

Saturday was spent in visiting the Disston Saw Works, 
at Tacony, near Philadelphia, and in a trip by boat to 
Chester, Pa., and Wilmington, Del. 

The special feature of Monday, October 6, was the 
excursion to the works of the Phcenix Iron Company, at 
Pheenixville. Pa. A train, furnished through the courtesy 
of the Reading Railroad Company, left Philadelphia in 
the morning, and a special train had also been arranged 
to leave New York, to convey a number of New York 
representatives of the iron trade and of the engineering 
and architectural professions to the works. 

Those who did not go to Pheenixville visited a number 
of other establishments in and near Philadelphia, among 
them the Camden Iron Works, at Camden, N. J., the 
Baldwin Locomotive Works, at Philadelphia, the Edge- 
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BOOK NOTICES. 


Tue THAMES RIVER BRIDGE AND Ai PROACHES AT New Lonpon, 
Conn. By Alfred P. Boller, Chief Engineer. Size, 1ro¥gxs4 
inches; 60 pages. 


We are indebted to Mr. Alfred P. Boller, Chief Engi- 
neer of the Thames River Bridge, at New London, Conn., 
for a copy of the above volume, which has just been issued, 
and which, virtually, is his report upon the construction 
of the bridge and its approaches to the General Manager 
of the New York, Providence and Boston Railroad, for 
which it was built. 

Concerning the bridge itself we need say nothing here, 
as comprehensive extracts from the book are given else- 
where in this issue. ‘he work opens with an historical 
account of the enterprise from its inception; this is fol- 
lowed by a general illustrated description of the bridge 
and of the methods of construction followed, while eight 
appendixes and 13 folding plates of illustrations make up 
the concluding portion. To the engineer the appendixes 
are of more than general interest, being, with a few ex- 
ceptions, devoted to copies of the specifications covering 
the construction of the superstructure and of the founda- 
tions and the masonry, and to a mass of highly interesting 
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THE RAIYAN CANAL. 


A PAPER on the Raiyan ' al was contributed to the 
British Association for the ma vancement of Science, at 
its last meeting, by Mr. Cope Whitehouse. 

The general character of this canal, which it is in- 
tended to construct between the Valley of the Nile and 
the Raiyan depression, at a point about 80 miles south of 
Cairo, was explained at a previous meeting. The pro- 
posed works have now been elaborated in detail, (1) the 
size of the basin ; (2) the section of the canal: (3) the 
water-surface levels of the Nile ; (4) the minimum level of 
the Nile in flood ; (5) the works to the west of the Nile 
Valley—excavations, earthworks, pitching, and masonry; 
(6) the works in the Nile Valley for the passage of exist- 
ing canals, drains and railways under and over the Rai- 
yan flood-canal ; (7) the time required to fill the reservoir ; 
(8) the quality of the water stored, tables, maps, sections, 
photographs exhibited, and estimates given. With an 
80-meter wide canal the flood could be lowered at 50 cen- 
timeters per 24 hours, and the reservoir, 250 square miles 
in area, and 220 feet in maximum depth, filled to the level 
of + 27 meters above sea in three years. 
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moor Iron Company’s Works at Wilmington, Del., and 
the Southwark Foundry and Machine Company’s Works, 
at Philadelphia. 

Early on Tuesday, October 7, the engineers left Phila- 
delphia for Lebanon and Harrisburg, visiting the various 
large iron and steel works at these places, 

Wednesday was devoted to the industries of Altoona and 
Johnstown, prominent among them the Pennsylvania Rail- 
road Company’s shops at the former, and the Cambria Iron 
Works at the latter town. Pittsburg was reached in the 
evening. 

On Thursday and Friday mornings, sessions were held 
at Pittsburg, for the reading and discussing of profes- 
sional papers. 


THE Inca’s Bridge in the Andes, as described by Theo- 
dore Child in Harper's Magazine, is simply an arch of 
stratified shingle, cemented together by deposits and petri- 
fications from the hot springs which bubble up all over the 
neighboring bluff, the river Cuovas having eaten its way 
through the shingle and falling in a cascade below. The 
bridge is 66 feet high, 120 wide, and varies from 20 to 30 
feet in thickness, and seen from below the bridge it is 
found to be covered with yellowish stalactites, more curi- 
ous than beautiful. 


and valuable figures, in tabulated furm, giving the weights 
of metal in the different truss spans, and the results of 
tests of the structural material used. 

The tables represent a prodigious amount of testing 
work, and their importance can scarcely be overrated, 
placing, as they do, within reach, in condensed form, a 


large quantity of data on the physical and chemical prop- 
erties of the metals employed. Thus, Appendix No. 7 
contains the results of 33 tests of full-sized 34 inch, open 
hearth steel eye-bars, giving all the particulars obtained 
which are likely to be of any possible practical value; and 
Appendix No. 8 is devoted to tests of finished material, 
embracing open hearth and Bessemer Steel bars, plates, 
L’s, channels, and ]|-beams, and to tests of the iron used. 

The peculiar value of these tables to the engineer who 
is interested in structural iron and steel work scarcely 
needs pointing out. 

The folding plates, already mentioned, illustrate various 
details of the bridge, both superstructure and foundation 
work, profiles of soundings across the Thames River, and 
of part of the line from New London. 

‘The importance and value of the report make it all the 
more to be regretted that the binding is not of a more 
substantial and protective character, being practically 
ordinary trade catalogue binding. This defect, however, 
can be easily remedied at slight expense by the purchaser. 


The total cost is estimated at less than £1,589,000. The 
duty of the reservoir would be to raise the minimum flow 
of low-Nile from about 9,000 feet per second to 30,000, 
and fix a maximum for high-Nile. The results antici- 
pated would be practically to double the presert cultivated 
area and agricultural output, with large extension of in- 
ternal navigation in the Delta. 


AT the meeting of the Executive Committee of the 
Grant Monument Association on the 6th inst., at New 
York, the special Conmittee on Site reported in favor of 
a plot on Riverside Drive at One Hundred and Twenty- 
third Street. It is only a short distance above the place 
where the General’s body now rests. 


THE scant water supply of Waterbury, Conn., is said 
to occasion some anxiety. The present reservoirs were 
built 20 years ago, and were calculated to supply all de- 
mands for 10 years. The city is claimed to be more than 
three times as large as it was then, and still there has 
been no increase in the water supply. 
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THE A. L. HOLLEY MEMORIAL. 


ONE of the features of last week’s meeting at New York 
of the American Institute of Mining Engineers and the 
British Iron and Steel Institute was the unveiling, on 
Thursday afternoon, of the bust of Alexander Lyman 
Holley, at Washington Square. 

In a brief speech, as the chairman of a committee repre- 
senting the American Institute of Mining Engineers, the 
American Society of Mechanical Engineers and the Amer- 
ican Society of Civil Engineers, ex-President Bayles of 
the Health Board, formally presented the memorial to the 
city of New York. After Mr. Bayles had spoken, and 
while the Seventh Regiment band played ‘‘ America,” 
Alexander Holley Olmstead, the six-year-old grandson of 
Mr. Holley, pulled the cord and the American flag fell to 
the ground, revealing the clear-cut features and fine pro- 
portions of the bust. Then Mr. Gallup, the President of 
the Park Boark, in behalf of the city, accepted the gift in 
a brief speech. 

Previous to the ceremony an address on Alexander L. 
Holley was delivered at Chickering Hall by Mr. James 
Dredge, one of the editors of Engineering, of London. 
Mr. Dredge prefaced his address with the reading of 
letters in praise of Alexander L, Holley from James Forrest, 
the Secretary of the British Institution of Civil Engineers, 
and Sir Henry Bessemer. From the address we extract 


the following : 

In 1857 I was the first person to shake hands with Holley on bis 
arrival in England. Twenty-five years later J was the last English- 
man to shake him by the hand in London, when we said our final 
farewell. You cancot imagine the effect which the sudden appari- 
tion of the two young Americans, Holley and Colburn, in the 
gloomy London office, had upon me. They appeared to me like 
beings from a superior world, so ualike were they to any persons I 
had ever met before. Even with my untutored and crude power of 
perception, I could feel that they were surrounded with an atmos- 
phere of energy and intelligence ; that they were overflowing with 
vitality. The one seemed to me a spirit of darkness, the other a 
spirit of light ; and both so immeasurably my superiors that I could 
do little more than gaze on them in wonder. 

When their brief visit came to an end, and they returned to New 
York, most of the light went out of my life, though their influence 
remained behind, especially that of Ho!ley, whose bright ind:- 
viduality rested with me as an ideal, which I might, perchance, with 
time and constant effort, feebly imitate. The following year Zerah 
Colburn returned to London alone. He became the editor of 7he 
Engineer, and I, having sought him out, had the privilege of 
being closely and intimately associated with bim uatil the curtain 
fell upon his tragic end. As no doubt you know, after he retuiaed 
to England io 1858, he made his permanent home there, with the ex- 
ception of a few months in 1860, which he passed in Philadelphia. 
You are also aware that it was he who founded 7he London Engi- 
neering in 1866. Toto the management of this journal he threw, for 
the first three years, the whole force of his great erratic powers. 
After their first visit to London, and their joint publication of the 
volume on European railways, Holley and Coiburn, without becom- 
ing actually estranged, had but little in common. The dark and 
fiery genius of the one was, in fact, so opposed to the trained talents 
and noble sou! of the other, that it was impossible for any real and 
lasting sympathy to exist between them. 

With Holley'’s return to America in 1858, or sbortly afterward, 
began the journalistic epoch of his career. For some years he was 
a valuable and industrious contributor to the New York 7imes, and 
certainly never before or since has any daily newspaper been so for- 
tunate in the services of aa engineering contributor. In 1859, and 
again in 1860, he visited England, chiefly to write upon a subject 
which was then attracting the attention of the civilized world—the 
‘© Great Eastern.”’ This business brought him into intimate contact 
with tke engineers of that vesse], Brunel and Scott Russell; with the 
last named the acquaiatance ripened into a warm personal friendship 
which always remained. The New York 7imes, The Ratlway Re- 
view, inventions connected with the steam-engine and permanent 
way,and miscellaneous literary employment kept Holley closely 
occupied, and brought him plenty of reputation, though but little 
money, until the War of Secession. It is needless to say that Holley, 
like a good patriot, offered hiszable services to the Government, and 
it 1s interesting to add that his offers were uniformly declined. It 
was during this great national crisis that Holley, whiie still holding 
on to his maian support—a brilliant aod facile pen—had the opportu- 
nity of taking up work more congenial tohim. He was employed 
by Mr. Stevens in 1862 to visit Europe in order to obtain information 
that might be useful in the construction of the Stevens battery, on 
which so much time and money, as well as skill, were wasted. Mr. 
Scott Russell, who at that time had considerable interest in naval 
and military circles, rendered Holley good service in obtaining for 
him introduction and information, while his own presence of mind 
and coolness often stood him in good stead in obtaining access to 
places the official doors of which were closed against him. 
It was this new connection that turned his mind to the production of 
that important band-book on “Ordnance and Armor,” which, when 
completed, was destined to remain for so many years the standard 
book of reference on the subject. Like every piece of work to which 
Holley set his hand, this treatise bears on every page evidence of his 
capacity for taking infinite pains, The objection has been made by 
friendly critics in this country, that ‘‘ Ordnance and Armor’’ was 
scarcely worthy of its author. I do not agree with this criticism, 
and in this I am sustained by one of the ablest practical designers of 
artillery in the world, M. G. Canet. 

When this book was published, the art of heavy gun construction 
was far more tentative and experimental than it is pow, and the 


classified collection of all information avaslable up to the date of its 
publication served as a great aid in advacciog a science then in its 
infancy. The strictly literary period of Holley’s career was now 
drawing to a close, and though he could never, as Jong as he lived, 
abandon his innate Jove for writing, he was no longer compelled to 
rely on his pen aga meanstolive. In May, 1863, he finally decided 
upon turning his talent and energies into another channel, one that 
was destined to lead him to fame, and moderate prosperity. 

The practical value of the Bessemer process for manufacturing 
steel had by this time become widely recogn‘zed, and it followed 
almost as a matter of course that Holley, who was always on the 
lookout for some new and good thing, felt intuitively that the time 
for which he had so long waited had at last arrived. The story of 
the Bessemer process was at that time no new one. Seven years 
before, at the Cheltenham meeting of the British Association forthe 
Advancement of Science, Mr. Bessemer had made the first public 
announcement of his invention. The title of the paver excited de- 
rision; its reading, wild enthusiasm. Mr. James Nasmyth ssid of 
the samples shown to the astonished audience, ‘Here are true British 
nuggets.”” A wave of excitement passed over the country; one re- 
sult of this paper was that almost immediately a sum of $250,000 was 
offered for the English patents; another, thet within a month £28,000 
had been paid for licenses to work the process 10 Great Britain aione. 
Then swiftly followed a fierce reaction, consequent on failures due 
to hasty experiments and crude trials. Abuse of the inventor was as 
hearty as the praise had been fulsome a few weeks before. 

The Sheffield Bessemer Works in 1864 were on a very small scale; 
they comprised only two three-ton converters and a corresponding 
plant. Holley came from America upon this business as the 1epre- 
sentative of Messrs. Corning, W:nslow & Co., a firm that was after- 
ward changed to Winslow, Griswold & Holley. His misson was to 
purchase the Bessemer patents for the United States; to learn the 
process; and afterward to inaugurkte the orw industry at home. As 
he said, that journey was to pleasure trip; but he came back suc- 
cessful on all points, and the following year the works at Troy were 
built. 

Asis the case with so many great inventions, a number of active 
minds were turned toward the manufacture of steel, stimulated 
thereto by Bessemer’s success and his reputed failures. Prominent 
among these in the United States was W. Kelley, of Eddyville, Ken- 
tucky, and your talented countryman, W. F. Durfee, addressed him- 
self to the practical development of this invention; it was he who 
constructed the experimental steel works at Wyandotte, Mich. This 
was in 1862, the year of the great international exhibition in London, 
where Holley had ample opportunity of studying the products of the 
Bessemer converter. We may be certain that what he saw there 
convinced him of the importance of the process for the United 
States. His judgment was confirmed by that of Zerah Colburn, who, 
with his usual foresight, bad some time before become a strong 
advocate of the process. Writing in Tke London Engineer in 1862, 
Zerah Colburn said: ‘‘ The fact that as a substitute for wrought- 
iron, at least where facility of welding is not of a special conse- 
quence, the Bessemer metal is now known to be of established, trust- 
worthy character, is of itself a most important one, and as those who 
fully know the process are aware that ingots can be turned vut by it 
at £6 a ton, and finished rails at less than £10, we have only to await 
the time when through competition this metal has been cheapened to 
an extent which will insure its general application for the many pur- 
poses to which it is so admirably fitted.” 

After the return of Holley to America in 1864 the Troy works 
were started, and the first charge of Bessemer metal was made on 
February 16, 1865. Let me refer youtoR, W. Hunt's interesting 
paper on the original Bessemer steel plant at Troy, read before your 
Society of Mechanical Engineers 10 1884. You will see from it that 
Troy was only a small works with two 2-ton converteis, but such 
capital steel was produced that enterprise and capital were 
convinced. During the month of May, 186s, less than twelve weeks 
after tLe works were started, eighty charges were made, giving 118 
tons of steel with 16.7 percent of loss; immediately after this the 
works were extended by the installation of a plant that included two 
s-ton converters; Mr. Z. S. Durfee assumed the charge of the 
establishment, and Holley proceeded to construct steel works in 
other parts of the country, commencing with those of the Pennsy!l- 
.vania Steel Company at Harrisburg. 

The thorough efficiency of the Bessemer process having been thus 
demonstrated, there was no limit to the supply of capital required for 
the erection of steel] works, and Holley rapidly found himself almost 
unable to satisfy the demands made upon him for designing and 
starting new establishments. He, however, never knew what it was 
to have too much occupation, and the finest steel works in your 
country bear evidence of his skill and industry, those of North 
Chicago and Joliet; the Edgar Ihomson Works at Pittsburg; the 
Vulcan Works at St. Louis; the Cambria, the Bethlehem, the 
Scranton and other works, were built under his instruction and from 
his plaos. But more than this, Holley completely modified the 
details of the Bessemer process as he bad learned it in England; he 
adapted it to the spc cial requirements of the American manufacturer, 
who was enabled, through the modifications he designed, to produce 
those stupendous outputs of steel the records of which were so long 
received in England with incredulity. 

So the busy years passed, bringing with them a rich, if tardy, 
harvest of fame to Holley. He continued to be recognized as the 
one great authority in America on Bessemer steel; in Europe his 
reputation stood nearly, if not quite, as high. We all remember the 
prominent part he took in the Centennial Exhibition of 1876; his 
admirable reports on the iron and steel exhibits of that year, and 
which were followed by a long and masterly series of articles on the 
steel works of the United States—a series which unfortunately re- 
mained unfinished. Some of us have had the privilege of studying 
his annual and confidential reports on the steel manufacture of the 
world. The reports are marvels of technical skill and labor; they 
attest also the unlimited confidence which he commanded both at 
home and abroad: inthe steel works of Europe as well as those of 
the United States. ‘hey were the result of periodical visits to 
England and the Continent, and were, during the last years of his 
life, prepared solely for the use of the Bessemer Association, with 
which he had entered into confidential relations. The gates of every 


steel works in Europe were open to him, and from him no manufac- 
turers’ secrets were withheld. It was quite a unique position which 
he then occupied, one for which his long training, high intelligence 
and perfect integrity absolutely fitted him. Manufacturers knew 
well that their secrets were safe io his hands; that if they gave him 
much, he brought still more to them; that his visits were always 
useful and suggestive, and that the exchange of American experi- 
ences for their own never left Holley their debtor. There was also 
another aspect tothese annual visits. Time, hard work, and the 
cares of a busy life, had never withered the great charm of Holley’s 
character, but, on the contrary, his personal influence and indefin- 
able power of attraction had increased with years, He was loved as 
much as he was admired; he was as popular in France, in Germany 
and in Belgium, as he was in England or the United States. 

The professional honors that were so fully his due fell thickly 
enough on him during the later years. He was elected president of 
your Institute of Mining Engineers in 1875; he was vice-president of 
your Society of Civil Engineers in 1876; he founded your Society of 
Mechanical Engineers, of which society you did me the bigh honor 
to elect me an honorary member; in 1877 he became a member of the 
Institution of Civil Engineers, a body which we in England are 
proud to regard as the parent of all the Anglo-Saxon engineering 
societies. 

Holley was proposed as a member of the Institution of Civil Engi- 
veers by the late Sir William Siemens, and was seconded by a long 
list of well known and famous men in the profession; they were F. 
J. Bramwell, E. A. Cowper, T. R. Crampton, James Ramsden, J. 
T. Smith, Alexander Brogden, B. Baker, John Hawkshaw, W. H. 
Barlow, Charles Hutton Gregory, Douglass Galton, I. Lowthian 
Bell. 

Holley was also a member of the Iron and Steel Institute of Lon- 
don In 1875 he was appointed a member of the United States Board 
for testing structural materials; in 1879 he became a lecturer on the 
metallurgy of iron and steel at Columbia College, and in 1878 he was 
given the degree of Doctor of Laws. 

le was early in the summer of 1880 when Holley received the first 
warning that his career was drawing toaclose. Twenty-five years 
of life at high pressure had told on his constitution, though his 
energy and magouificent mental powers remained unaffected. 

It was my privilege to pass many hours by Holley’s bedside during 
this long period of trial, and if my presence and his knowledge of 
the constant solicitude of his very numerous friends in London 
afforded him some consolation; his fortitude, his patience and his 
calm endurance not only called forth our constant admiration, but 
taught a lesson I can never forget; an example few cf us can hope to 
follow. It was very long before the faintest ray of hope threw a 
gleam upon that sick bed; not until after he had been absolutely 
condemned by the higkest medical opinion. I believe that nothing 
but his indomitable determination, which never flagged, saved his 
hfe. He had from the first a fixed resolution to live, and | think he 
never once lost confidence. Some of you at a later time saw a similar 
scene enacted, but then, alas! he was able only to keep death at 
arm’s length for a few hours instead of repelling it altogether. It 
was during this period that I learned the inner aspect of Holley’s 
character. It was no seamy side that was thus exposed to me; but, 
on the contrary, great and gentle virtues, combined with an absolute 
trust that all was well, which showed the noble gentleman and the 
true Christian, The closer death approached, the more resigned he 
grew. ‘*So far as I am concerned,” he wou'd say, ‘‘it matters noth- 
ing; I have done my best with the powers that I possessed, not for 
money or ambition, but because I just bad to do mv best. And it is 
impossible for me to die for another 18 months; those I leave behind 
me must be provided for, and I can do that easily in a year anda 
half.” 


THE TRANS-ANDINE RAILROAD. 


THE year 1892 will probably be signalized in South 
America by a most interesting event in civil engineering 
and in international overland commerce. This will be the 
completion and opening of the Trans-Andine Railroad, 
the first across the continent of South America. It is 
Ig years since this work was begun, and it is now confi- 
dently expected that it will be finished by the beginning 
of 1892. The road is to run from Buenos Ayres to Val- 
paraiso, a distance of 871 miles. There are now 640 
miles of it finished at the Buenos Ayres end and 82 at the 
Valparaiso end. Of the remaining 149 miles about one- 
third is practically complete and the rails laid. The pas- 
sage of the Andes is accomplished at the Cumbre Pass, 
which is 13,035 feet above the sea level. The railroad, 
however, does not reach the summit of the pass, but 
pierces the mountains Sy means of a tunnel more than 
three miles long, at an elevation of 10,450 feet above the 
sea. The grades are, of course, very steep; for a consid- 
erable distance the rise is more than 422 feet to the mile, 
or one foot in every 124%. On this portion of the line a 
rack rail is employed similar to those on the Hartz and 
other mountain roads. One unfortunate feature of the 
road is the diversity of gauges adopted. The different 
sections of the road have been built by different com- 
panies, and each company has its own gauge. 


Architecture and Butlding, of October 4, 1890, is 
a special issue, devoted, in a great part, to the subject of 
modern school-house design. Besides a large amount of 
descriptive matter on the subject, there are 13 plates of 
illustrations showing various proposed and executed de- 
signs. 
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THE THAMES RIVER BRIDGE. 


From the just-issued report of Alfred P. Boller, Chief 
Engineer of the Thames River Bridge, at New London, 
Conn., to J. W. Miller, General Manager of the New York, 
Providence and Boston Railroad, on the construction of 
the bridge and its approaches, we take the following par- 
ticulars: 

Ever since the establishment of the ‘‘Shore Line 
route” between New York and Boston, about 1860, the 
desire to replace the ferry over the 1 hames River, at New 
London, with a bridge has been ever present with the 
interested corporations forming the line. Thirty years 
ago, the then engineer of the ‘‘Stonington Road,” Mr. 
A. M. Matthews, was engaged in making surveys for the 
purpose, and did locate a line of approach from the Ston- 
ington road to the most probable location of the bridge 
crossing, dictated by local and topographical considera- 
tions, The soundings made through the ice by Mr. 
Matthews, during the winter of 1859, disclosed such a 
depth of water and of mud before hard bottom was 
reached as to force the abandonment of the project, it 
being one beyond the engineering and financial resources 
of the day. Nothing further was done in the matter until 
the winter of 1882, when the great development of the 
Sbore Line traffic impelled the group of roads forming the 
line to make another effort to attain the long desired 
bridge, which the marvelous development of modern engi- 
neering and the command of large financial resources made 
now a possible enterprise. Application was made, accord- 
ingly, to the General Assembly of the State of Connecti- 
cut, for authority to bridge the Thames River, and, on 
April 6, 1882, a bill was finally approved, ‘* Authorizing 
the New York, Providence and Boston Railroad Company* 
to bridge the Thames River and extend its lines.” 
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The whole work, including right of way? was estimated 
to cost one and a quarter million dollars, the plan of the 
bridge being for single track, and the approaches double 
track. All technical and legal questions being settled, 
the financial one alone remained for solution, and negoti- 
ations were commenced between the several interests in- 
volved for an apportionment of cost of building the bridge, 
and other matters incidental to a joint ownership of such 
astructure. Finally, through the exertion of Mr. George 
M. Miller, Vice-President of the New York, Providence 
and Boston Railroad Company, that corporation deter- 
mined to shoulder the whole financial burden of building 
the bridge, and in February, 1888, notified Mr. Boller to 
at once.prepare for the commencement of the work, and 
to make comparative estimates for both single and double 
track structures, as it was exceedingly desirable to avoid a 
break in the double track line. As the original estimate 
for a single track structure had been made on a most 
liberal basis, on higher market prices than now ruling, 
and as the substructure work and masonry only required 
a slight expansion to meet double track requirements, to 
suy nothing of the advance in the art of bridge building 
and the use of steel, even in the short interval of four 
years, it was computed that a double track bridge could 
be covered very nearly, if not quite, by the original esti- 
mate. The plans and specifications were modified accord- 
ingly, and invitations to tender for the whole work on a 
unit basis were issued to a selected few of the bridge 
building firms of the country. After a careful canvas of 
the bids submitted, the work was awarded to the Union 
Bridge Company, of New York, under a contract dated 

April 6, 1888. 

During the succeeding summer, a relocation of the ap- 

proaches was made, purchases of right of way vigorously 
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The Boston and Providence Ratlroad was completed to Provi- 

dence in 1852. The Stonington Line to New London in 1858, The 

Shore Line, from New Haven to New London, was opened io 1852. 


prosecuted, and the whole work put under contract in the 
early fall, the company reserving to themselves the ballast- 
ing and track laying. 

GENERAL DESCRIPTION. 


The Thames River is properly an arm of Long Island 
Sound, extending some fourteen miles inland up to the 
city of Norwich, at which point empty into it the She- 
tucket and Yantic Rivers, draining steep and precipitous 
water-sheds, as does the Thames River itself, on either 
side, to within a short distance of its mouth. The Thames 
is a broad stream, with irregular shore lines for about 
one-third of its length from its mouth, whence it rapidly 
contracts to its head at Norwich. Winthrop’s Point juts 
out into the river about three miles from the Sound, con- 
tracting the stream to a width of about 1,500 feet, and af- 
fording an upper and lower harbor, in either one of which 
the deepest draught vessels can anchor. ‘The current is 
purely a tidal one, save when increased at the surface 
during spring treshets, or seasons of heavy rainfall, when 
the tributary streams are running abnormally full. 

The rise and fall of the tide between mean high and 
low-water mark is 3 feet, with an extreme of about 6 
feet at spring and neap tides. The bottom of the river is 
that characteristic of a tidal estuary, commencing with 
mud, stiffening through various degrees of consistency 
into clays, clay and fine sand mixed,-clay, sand and shelly 
fragments, into pure sand, thence into gravel, increasing 
in coarseness until the boulders of the alluvial drift are 
reached, or ledges of the underlying rock, hard bottom in 
consequence being very irregular. 

These borings and soundings were performed by Messrs. 
Spielman & Brush, civil engineers, of Hoboken, N. J., 
and were made on the driven well principle of forcing a 
jet of water down a small pipe within a pipe of larger 
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bore, the jet returning upward in the annular space be- 
tween the pipes, carrying with it the material penetrated, 
which may be caught in vessels for examination and 
record. The pipes used were of % and 2 inches bore for 
the inner and outer pipes. respectively. This method, 
while a dangerous one to draw deductions from under 
many circumstances, where fine material may be washed 
up with no suggestion of a coarser one through which the 
tube might be passing, and by the washed-up samples be- 
ing of an entirely different consistency from the material 
in place, still, in cases of this kind, the method serves an 
admirable purpose, since the geological character of the 
crossing could be determined from the surrounding coun- 
try and from the well-known laws that govern deposits in 
streams. The extent of the deposits could be accurately 
determined, while their consistency could be judged in the 
light of the geological facts, and driving of test piles. The 
method is a rapid one, the deepest borings not requiring 
over a day, while from two to five borings were made 
where shallower. When the work was actually com- 
menced, the upper mud proved to have much greater con- 
sistency than the borings indicated. It is of a peculiarly 
tenacious character, and stood readily on a slope of one to 
one, when dredged out for settling the cribs, 

Teredo and Limnoria.—The operations of these destruc- 
tructive creatures are most entirely confined to the lower 
harbor, and even there they are only moderately active. 
In the waters in and around New York, creosote has 
proved a perfect barrier against them. But it is essential 
that the creosoting should be properly done, and prefera- 
bly a product of coal tar, there being a considerable dif- 
ference of opinion about the efficacy of that obtained from 
wood distillation. The creosoted material used in the 
Thames River Bridge is impregnated with fourteen 
pounds of the oil to the cubic foot, under a pressure of 
150 pounds per square inch, after the timber had been 
heated up to 250° Fahr. in a vacuum of 26 inches. 
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Location of Piers.—Less than three deep-water piers 
were unavoidable, involving at best long spans which 
would be in harmony also with probable government re- 
quirements. The arrangement of piers adopted provides 
for a Draw span 503 feet long, flanked on either side by a 
span of 310 feet and 150 feet, respectively, center mea- 
surements. 


Foundations.—The financial limits, within which the 
enterprise would be a feasible one, made the study of the 
piers and their founding of the leading importance, in- 
volving questions of the gravest consideration. The 
stability and permanence of foundations in water are of 
the first importance, involving the placing of materials at 
great disadvantage as compared with work on land, and 
in them a close economy cannot prevail. The west abut- 
ment foundation and that tor Pier I. are simple in their 
character, requiring oo special comment. In building 
the foundation for Pier V. and the east abutment the soft 
material was dredged to hard bottom (boulders and 
gravel), solid double walled square timber curbs were sunk 
surrounding the foundation area, which was filled in with 
concrete, lowered in wedged-shaped buckets of a cubic 
yard capacity, placed and leveled by means of a diver. 
The submarine concreting was carried up to the level of 
the original river botton, and surfaced off for the recep- 
tion of the masonry platform. This concrete was made 
extra rich, two and one-hal® barrels of Portland cement to 
the yard of gravel being used, instead of two barrels, as 
provided for in open air concreting. The borings had 
only reached rock or boulders, under Piers II. and IV., 
and then at depths of 130 feet, and 100 to 120 feet respect- 
fully, below datum (mean low water), with deposits of 
from 60 to 75 feet overlying the rock. At Pier IIJ., the 
borings were carried to gravel and boulders, without 
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reaching any suggestion of ledge rock, and the different 
borings taken were of very irregular depth. To reach the 
hard bottom, as the borings disclosed, by any of the 
pneumatic methods (excepting possibly at Pier [V.), was 
out of the question. Human labor could not be carried 
on under the enormous pressures involved, to say noth- 
ing of the prodigious cost if practicable. To reach hard 
bottom through an open caisson either of metal or timber. 
sunk by means of internal dredging and weighting, and 
filling up the voids created with concrete deposited through 
the water was prohibited through the cost, if indeed there 
were not grave questions as to the integrity of the concrete 
so deposited, and the yreat difficulty, if not impossibility, 
of dredging to a satisfactory bottom, particularly at Pier 
III., where the boulders were very irregular. To have 
stopped short of the gravel, boulders or rock, would in- 
volve a foundation on clay, which was not considered 
prudent. The use of isolated cylinders was considered 
and abandoned, if for no other reason than the great un- 
braced depth there would be from low water, to where 
they would be firmly held in the river bottom, some 70 to 
80 feet. The only remaining method of founding which 
could be considered, and which was adopted, was that of 
a pile foundation, on which the masonry should be sunk 
in open caissons, which, owing to the unprecedented 
depth of water and material, involved novel methods of 
procedure. The piles must be driven from 100 to 130 
feet below water—they must be driven true and straight ; 
and cut off horizontally from 45 to 60 feet below water. 
They must be grouped in such a mass as to act as unit, 
and well collared at their upper ends, through the upper 
Stratum of the mud, too soft for lateral support. They 
must be protected against the possibility of attack by 
marine worms. It was deemed judicious to adopt ten 
tons as the extreme loading on the piles, and to drive 
them with 4,000-pound hammer, with a short fall and 
rapid blows. The plan contemplated the sinking of a 
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massive square-timbered, double wall curb, some 18 to 20 
feet below the bed of the river, and surrounding the piled 
area, the mud within the curb being dredged out, and re- 
placed with sand filling after the piles were driven. Such 
a filling thrown in loosely from above, would run in and 
fill every crevice and void among the piles, and embraced 
by the crib, The compacting of the bottom by closely 
driven piles, and the frictional support the piles afford to 
the narrow columns of sand, will, it is believed, prevent 
any substantial subsidence of the sand through the stiff 
mud and clay on which it rests. It was the original in- 
tention, when this plan was first thought out and adopted, 
to handle the work from a subsidiary staging, surround- 
ing the foundation area on three sides, and by means of 
overhead trusses, to control the various operations of 
dredging, sinking the curbs, etc. But as that was a 
great expense, it was concluded, upon the revival of the 
enterprise, to abandon such temporary aids and save the 
cost towards the double track structure now desired, and 
boldly perform the work in the open river, with such aids 
as the permanent guard fenders would afford, In settling 
the curbs, it was first thought practicable to weight them 
down into place by dredging the material trom within, 
but after testing the question on the curb for the east 
abutment, that method of procedure was abandoned, as 
the mud proved more tenacious, and had greater support- 
ing power than the original borings indicated—and to 
have carried out the above plan would have involved ex- 
tensive ballast pockets being built up on top of the curbs. 

The dredging was therefore performed as an inde- 
pendent preliminary operation, with a clam-shell dredge, 
and carried down 18 to 23 feet below the river bottom, 
the material standing on a slope of one to one—being 
below datum (mean low water), 77 feet at Pier II., 68 
feet at Pier III., and 58 feet at Pier IV. 

The curbs are framed from 12xt2 hemlock timber, 
thoroughly drift-bolted together, and consist of a double- 
walled rectangular frame work surrounding an open area 
to contain the piling. These walls are 8 feet apart, and 
form, with a uniting bottom, a ballast chamber for sinking. 
‘This bottom flares downward from the inner to the outer 
wall, the voids between the timbers being well packed in 
with gravel and stone chips to solidify the mass and gain 
sinking weight. The outer walls are 23 feet deep, while the 
inner walls finish off on top, 4 feet less. The curbs are 
strengthened and stayed by transverse partition walls, 
forming interior cells, in which the piling is driven. The 
curb for Pier III. is 71 feet square, with 16 interior cells 
12 feet square, while the curbs for Piers II. and IV. are 
50x80 exterior dimensions, with 8 cells 15 feet square. 

As these curbs would finish at or below the river bot- 
tom, for the convenience of their handling and control, as 
a guide for the piling operations and regulation of the 
masonry caissons, ‘a stout and well-braced temporary frame- 
work was carried up from the partition points of the inner 
and outer walls, to finish about one foot above high water, 
when the curbs were settled in place. One side of this 
framework was kept down sufficiently low to take the 
draught of the masonry caissons. Some little anxiety was 
had regarding the control of these curbs during sinking, 
as to place and level, since the leeway or clearance for the 
succeeding work was not over 3 feet in any direction, and 
a comparatively small difference of level at the bottom 
would have a very marked effect upon the verticality of 
such a great depth of framework at the surface of the water. 
This sinking was performed, however, with great success, 
with the aid of the pile-driving machines and falls attached 
to the fenders, occupying but a few hours for either curb. 
So soon as the curbs were settled in place, the pockets 
were filled with ballast sufficiently to hold them against 
any possible displacement, and so distributed as to correct 
irregularities of level as much as possible. 

Piling.—The piles used were Michigan white pine and 
Southern yellow pine, as straight as it was possible to get 
them, and from 85 to 95 feet long. They held their size 
remarkably well, few measuring less than g inches at the 
point, and were 15 to 20 inches when cut off. The pile- 
driving scow used was 23 feet by 48 feet, with 70 feet 
leaders, and a 4,000-pound hammer run by a double drum 
Mundy 30 horse-power engine, with 10x16 cylinders. The 
first curb ready to receive the piling was that for Pier III, 
(center pier), in which piling was commenced August 27. 
This curb was to contain 640 piles, or 40 piles to a cell. 
Long as the piles were, when driven they would be from 
30 to 40 feet below water, which involved the use of some 
kind of follower arrangement. 
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After several trials with ordinary socket connections be- 
tween follower and pile, it was found impossible to keep 
from smashing the sockets, and before resorting to a more 
complicated system of following, a trial was made with a 
simple ringed oak follower, 160 inches square, with a 2- 
inch dowel in the end. This method proved so successful 
that it was adopted and carried out through the rest of the 
work, It was found that by carefully steadying the ma- 
chine, bolding the follower firm in the leaders and keep- 
ing it plumb, the descent of the pile was conveniently 
controlled under the short, quick blows of the hammer. 
The method adopted for the above foundation was to 
plant all the piles (excepting in one cell, left for introduc- 
ing the saw), and then drive them to bearing. There was 
just hold enough in the bottom to support the piles, leaving 
their heads above, or even with, the water. The planting 
and driving of these piles occupied about 20 days, barring 
one cell of 40 piles, which had to await the cutting off of 
the piles driven, after which this vacant cell was filled and 
cut. 

As no sawing was ever performed in such deep water 
(from 47 to 51 feet according to stage of tide), the com- 
mencement of that operation was awaited with no little 
anxiety, not only as to the operation itself, but also main- 
taining a reasonable level plane of cut off. under the swells 
produced by tide and wind, at times quite heavy. The 
vertical saw shaft of 3-inch steel, was solidly backed by 
two 14x14 yellow pine timbers, well bolted together, to 
within 8 feet of the saw. This back-bearing timber was 
slung in the leaders of the pile-driver and hoisted up and 
down, according to the stage of the tide. The saws were 
50 inches in diameter, three-eighths of an inch thick, with 
the usual teeth. 

The driving pulley attached to upper end of shaft was 
15 inches in diameter, and was driven direct froma 48- 
inch pulley on the engine shaft through a ro-ioch belt. 
The shaft was run at a speed of about 400 revolutions. It 
was soon demonstrated that there would be no difficulty 
cutting off the piles, but it was also demonstrated that 


-hunting up the piles to cut, with no visible guide to locate 


them, was quite a different matter. The saw would pet 
started into two or more at atime, and the shaft would 
jam against the upper part of the pile. Backing out was 
not always an easy thing to do among piles so thickly 
driven, and the breaking of saws was becoming a serious 
annoyance. Resort was had to divers, two being con- 
stantly at work in alternate shifts. Their mission was to 
go down and locate the piles in reference to position of 
saw, attach a line to each pile that was to be sawed, come 
up and report direction in which to move the machine. 
After a little experience, piles began to come up with a 
reasonable speed, as high as 34 being cut off in one day 
(which was the exception), some days none, when the saw 
would get jammed, with resulting trouble and delay. 
Keeping the cut-off level was an exceedingly troublesome 
matter—there was no way of sighting from shore, the 
distance was too great, besides the shifting of the machine 
in every direction would be continually cutting off the 
view of the shaft. A level board was therefore attached 
to one side of the temporary framework that had been 
carried up from the curbs, with a mate.on the opposite 
side, across which the ring on the shaft was sighted. By 
this method the piles were eventually cut off. As many 
of the yellow pine pile tops sank when cut, it was difficult 
to tell whether any had been missed, and the machine was 
passed back and forth in two directions, at right angles, 
shifting two feet each time. 

The experience gained in the piling for foundation of 
Pier LII. suggested certain modifications of procedure for 
Piers IT. and 1V., the building of their curbs, and their 
placing, being carried on during the piling operations at 
Pier III. Each of these piers were to have 368 piles, 
those for Pier II. being cut off 60 feet below high tide, 
and those for Pier IV. 43 feet below. This last pier fol- 
lowed the center pier, and instead of filling all the cells 
before cutting, the piles were planted and driven in rows 
lengthwise with the curb, commencing at one side, each 
row being cut off as soon as driven before another row 
was started. To each pile was attached a line, which was 
fastened to a guide timber stretching from end to end of 
the curb and resting on the framework. This timber was 
shifted as each successive row was completed. It was 
found that by starting the saw at one end of the row and 
following the line as indicated by the attached cords, the 
work could be rapidly and continuously performed with. 
out the aid of divers, and none were again employed 
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throughout the remainder of the piling. The leveling 
was sighted from carefully placed sight-boards fastened 
to the fenders outside the curb at either end, having a 
long slit one-eighth of an inch in width. The observer, 
standing on the fenders, could comfortably and with great 
accuracy keep the elevation ring on the saw shaft always 
in exact line, as was proved by the perfect level to which 
the masonry platforms settled for these two piers. The 
sawing off the piles at 60 feet was as readily performed as 
at 43 feet. 

Sand Filling.—As the foundation piles for each pier 
were finished, the whole interior of the curbs and ballast 
chambers were filled with bank sand in which more or less 
gravel was intermixed. ‘his filling was at first spouted 
in through g-inch tubes reaching nearly to river bottom, 
but they were soon abandoned for the more expeditious 
method of shoveling the sand overboard, the current being 
too sluggish to carry it off from where it belonged, care 
being exercised to unload at either end, as the tide ebbed 
or flowed. After the above interior filling, the space be- 
tween the dredged excavation and the sides of the curb 
were likewise filled, partly with sand and partly with ma- 
terial dumped from scows brought down from the upper 
river, where the channel was being deepened by the Gov- 
ernment. After the piers were built, this sand filling was 
carried five to ten feet up the sides of the masonry plat- 
forms, covering the outer walls of the curbs, and which 
the current is too feeble to scour or displace. 

The Catssons.—During the progress of the foundation 
work the caissons were being prepared. The caissons for 
Pier III. were 50 feet square and 50 feet deep, while for 
Piers II. and IV. they were 30x60 feet square, and 59 feet 
and 45 feet deep, respectively. The depth of the plat- 
forms or bottoms of the boxes were regulated by the max- 
imum it was deemed desirable to load the piles—viz., ten 
tons each, and by the practicable height of sides over 
which to hoist the heavy ashlar stones, many of four and 
five tons weight, which was fixed at 35 feet. Even with 
this height of sides it was found convenient to have a door 
in the upper portion of one of the sides for about one-third 
of its descent. It would be a great convenience to build 
the sides of such deep caissons in two stories, erecting 
the second after the first had been sunk to within 
five or more feet of the top. These platforms 
were composed of 12-inch square hemlock timbers, 
laid in transverse courses. They were started on launch- 
ing ways, until four courses were put together, when they 
were launched and finished afloat. The courses were se- 
curely drift-bolted together with 7 square by 20-inch 
bolts, particularly around the sides, for four courses in, 
where every timber was bolted to each alternate under 
timber.* The final course of the platform, on which the 
masonry was to be started, consisted of a 6-inch calking 
deck of creosoted Carolina pine, very thoroughly spiked 
with 12x }-inch spikes, special care being given to the por- 
tion extending beyond the masonry. ‘his deck was laid 
in Portland cement mortar, spread over the preceding 
course, which, in turn, was well calked with cotton yarn, 
which swells when wet. The finishing deck was calked 
with oakum. The squared-up ends and sides of the plat- 
form were cased in with two courses of 2 inch creosoted 
plank, breaking joint with each other, and secured in place 
with 6x}-inch ship metal spikes. 

The caisson sides were very stoutly built, as they 
might be subject to very rough handling during process of 
sinking. All these caissons proved exceedingly tight, 
only a little leakage taking place through an occasional 
sun crack in the siding or a loose knot. 

Tbe class of masonry adopted is quarry faced Ashlar in 
2-feet courses for all face work, the hearting being con- 
crete well rammed in place, except for the abutments, 
where rough backing was used, with concrete rammed in 
all voids. The concrete was made from coarse beach 
pebbles, beach sand, with Burram Portland cement below 
water, and improved Union cement above. Two barrels 
of cement and six barrels of sand being used for each 
yard of gravel, with an additional half barrel of cement 
for concrete deposited under water. Mixtures were made 
in 2-yard batches, gauged by a frame on deck of the con- 
crete scow, all mixing being performed by hand. The 
moisture was regulated with careful supervision, and ap- 
plied by sprinkling pots so that the mortar should be 
thoroughly damp without being wet. The pebbles were 
all wetted before applying the sand and cement previously 
mixed dry. ‘che weight of the concrete so made was 135 
pounds per cubic foot, and the solid piers averaged below 
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water 150 pounds per cubic foot, deduced from the flota- 
tion of the caissons, 


SUPERSTRUCTURE, 


The superstructure, built for double tracks, is of the 
American type pin connection work, intended to cover the 
best results of modern practice, built wholly of steel, ex- 
cepting lateral rods and a few minor parts, which are of 
wrought iron. It consists of two deck spans of 150 feet, 
and two fixed spans of 310 feet, symmetrically disposed on 
either side of the great swing draw span of 503 feet in length, 
forming the central feature of the work. The deck spans 
of three trusses, 20 feet deep and 9 feet centers (so spaced 
that the tracks on 12 feet centers will bring an equal load 
on .each truss), are designed on the triangular system. 
The through fixed spans consist of two trusses on the 
Whipple system, 28 feet 4 inches centers. The swing 
span, with the same depth of truss at the ends as the ad- 
jacent fixed spans, slopes upwards towards the center 
where it attains a height of 71 feet, two-fifths the slope on 
either side of center being in a parabolic curve, the balance 
being a straight incline. The loads for which all the spans 
were proportioned, in addition to their own weight, con- 
sisted for each track of two consolidated engines with 
tenders covering a space of 103 feet, and weighing 171 
tons, followed by train assumed to weigh 3,000 pounds 
per foot. 

The steam power of the draw Span consists of a pair of 
oscillating cylinders, 10 inches in diameter, with 7-inch 
stroke, setting at an angle of 120 degrees and working 
upon one crank shaft, running at a maximum velocity of 
200 revolutions (averaging about 170), applying the power 
through two Frisbie friction clutches, the one driviug the 
unlocking shaft, the other the turning shaft. The turning 
shaft. of 4,7’, inches diameter, runs at a speed of nine turns 
per minute, gearing direct through a pair of beveled gears 
into the vertical drum shafts. The unlocking and rail 
lifting shaft is three inches in diameter, speeding 60 revo- 
lutions per minute, and gears by transverse shafting at the 
bridge ends into the pedestal feet, screwing up and down 
in the hub of a beveled gear wheel, forming a fixed nut. 
The minimum time of operating the draw is fifteen seconds 
for lifting rails and raising end screws, and two and a half 
minutes to open, which is varied at will of operator, more 
time being consumed in starting and slowing up in high 
winds. 

The signaling mechanism of the bridge, devised by the 
Union Switch and Signal Company, is governed from a 
cabin erected in the bridge tower, and is an interlocking 
system, with electric safeguards which prevent the move- 
ment of the switches or signals after a train has entered 
the section protected. 

The steel used is low grade or soft steel, that is, a metal 
not running over 65,000 to 68,000 pounds per square inch 
breaking strength. In the draw span the Bessemer was 
confined to the vertical and inclined posts at center and 
center section of bottom chord. Open hearth steel was 
preferred on account of the process insuring a uniform 
product and the control of its composition. 

Protection fenders are built around Piers I[., III. and 
IV., with flaring wings and pointed ends. Those for the 
rest piers are 180 feet long, while that for the draw pier is 
570 feet long. They consist of a system of piling and 
framework of yellow pine timber, sheeted vertically with 
4 and 6 inch plank, corners being protected with boiler- 
plate armatures. . 

The disbursements made in execution of this work, up 
to subgrade and laying of track, when the work was 
banded over to the regular organization of the company, 
amounted to $1,293,939.90. . 

On the completion of the bridge, the following test was 
made under the direction of Mr. E. P. Dawley, Chief 
Engineer of the N. Y. P.& B. R. R., which, although 
below the basis of the design, employed all the available 
engines that could be spared for the purpose. Two trains 
were made up on the east side of the river and driven over 
the structure side by side. That on the west-bound track 
was composed of three engines in a space of 150 feet, and 
weighing 235 tons, followed by 155 feet of loaded passen- 
ger cars, weighing 59% tons, or a total of 294 tons in 
305 feet. ‘That on the east-bound track was composed of 
three engines, weighing 221 tons in 160 feet, followed by 
330 feet of passenger cars, weighing 139 tons, or a tota, 
of 360 tons in 490 feet—of the passenger car load 150 feet 
weighed 5934 tons, or same as on west-bound track. For 
both tracks, the total load with 150 feet of cars, was there. 


fore §75 tons, in a space covering a 310-feet span—the | 


.have shown a continuous leak from end to end. 
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engines on the two tracks being wis-d-vis with each other, 
as near as practicable. The greatest deflections recorded 
were as follows: 

N. Truss. S. Truss. 


Easterly 310’ span..... aj‘ 24° Recovery perfect. 
East arm draw, 240’ .. 1 ed a: oe 
West arm draw, 240’... 14° 18° Recovery perfect. 
less §° for S. Truss. 
Westerly 310’ span.... 29 2}° Recovery perfect, 


less 4° for N. Truss. 

The easterly 148-foot deck span deflected }§ inch and 
the westerly deck span 1 inch. 

The maximum raise of unloaded draw arm was 2% 
inches—the opposite arm being loaded with six engines, 
with about go feet of cars. The 160-feet two truss through 
span on the west approach over the New London northern 
tracks—deflected 13 inches for north truss, and 1 inch 
for south truss, with complete recovery, lacking yy inch 
for north truss. 

The bridge was open to travel, with imposing cere- 
monies, on October 10, 1889, 16 months after the com- 
mencement of the work. 


TESTS OF WATER AND OTHER PIPES. 


Ix discussing a paper by Mr. T. W. Yardley, on 
“* Specifications for Cast Iron, Coated Water Pipe,” read 
several months ago, before the American Institute of 
Mining Engineers, and presented also at the Chicago 
meeting, last May, of the American Water-Works Asso- 
ciation,* Mr. James C. Bayles said: 


‘* I should in every case demand that the pipe be tested 
before it is coated. This is especially true of cast iron. 
Any form of coating suitable for a pipe which is to be 
shipped and handled will conceal a multitude of small de- 
fects in casting, such as blow holes, sand holes, and even 
small shrinkage cracks. In 1887 the Commissioners of 
the Health Department of New York City found it neces. 
sary, in the discharge of their responsibilities relative to 
the plumbing of new buildings, to amend the plumbing 
code by the insertion of a clause forbidding the use of 
dipped, varnished or painted pipes. The reason for this 
action was the djscovery that even a thin coating, of 
very little value as a protection for the iron, could be 
made to conceal so many foundry defects, and permitted 
SO much carelessness on the part df makers, that sound 
pipes were the exception rather than therule. The value 
of such a coating in enabling pipes to pass atest is shown 
in much of the light riveted pipe in the market. I have 
seen a pipe put together with small, cold rivets, headed 
by pressure, which, after coating with coal tar and as- 
phalt, bas shown in the testing machine a capacity to 
carry without leaks a test pressure much higher than Mr. 
Yardley prescribes for the strongest and heaviest cast- 
iron pipes he mentions ¢ Before coating, the seam would 
‘the 
fact that a coated pipe will hold water under a considera- 
ble pressure in the testing machine seems to me to speak 
more for the coating than for the pipe. A cork inserted 
in the end of a gun barrel will usually be found in place 
when the explosion of the charge has burst the barrel. 
Experiments sbow that a plug of mud, or even of snow, 
will do the same. As a manufacturer of pipes, I should 
be very much pleased to have consumers specify that none 
should be tested until they had been coated. We should 
have very few wasted. For cast-iron pipes the test press- 
ures prescribed by Mr. Yardley seem to me much higher 
than is necessary. The calked joint is not adapted for 
high pressures, and cast-iron pipe is seldom employed un- 
der pressure greater than a lead calking will stand. It is 
not unusual in water-works practice for the lead to blow 
out of pipe gates at pressures much below those which 
the pipe will carry safely and comfortably. ‘This is 
especially true if opportunity is offered for such changes 
of temperature as will produce a measurable contraction 
and expansion with the changes of the seasons. ‘Ihe 
strength of the pipe cannot be greater than the strength 
of its joints, and with the hub and spigot connection the 
usefulness of cast-iron pipes as a pressure conduit’ has 
well defined limitations. In buying it for any purpose for 
which that kind of pipe is adapted, I should be content 
with half the test pressures prescribed by Mr. Yardley, 
but should insist on having the test made before the pipe 
was dipped — and, for that matter, 1 should require a 
very much better coating, after testing, than a coal pitch 
varnish applied at 300° Fabr.” 


Replying to the above, Mr. Yardley said : 

** Cast-iron pipes for water-works were first used by the 
New River Water-Works Company, of London, England, 
in the year 1810. In 1822 the greatly increased demand 
for water made it necessary for the company to enlarge 
the mains. In taking up some of the pipe laid in 1810, 
many were found rusted so much that they were unfit for 
future use. This fact coming to the notice of Dr. Angus 
Smith, he commenced a series of experiments in the pre- 
paration of a coating of varnish to be applied to the inner 
and outer surfaces of pipe to be used for carrying water. 
His experiments demonstrated the fact that his @arnish 
would not stop the rust when it had once commenced, 


* See Tua ENGINESRING AND BUILDING Recorp, July 19, 1890. 

+ Mr. Yardley prescribed trom 450 pounds hydrostatic pressure per 
square inch for 6 and 8-inch pipe, to 250 pounds pressure for 36-iach 
pipe, and upwards. 
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notwithstanding the rust was covered by the varnish. It 
was then he adopted the system of coating pipe as soon 
after cleaning as was practicable, and requiring the pi 
to be heated to 300° Fahr. before immersing it in the 
bath. 

“In 1858, some of the pipe being taken from the 
trenches in which they had been underground for 30 years, 
the varnish was found bard and bright, and the pipes that 
were broken gave no sign of rust. So satisfactory was 
this result that the English Government gave a patent 
therefor to Angus Smith, and his process has since been 
used by all makers of cast-iron pipe for water-works. In 
making my specifications I have followed what I believe 
to be the recognized practice of the best hydraulic engi- 
neers of this country, and lt know I have the indorsement 
of many. I was not aware until Mr. Bayles made the 
statement that tar coating so much strength. 
If he is correct, would it not be more economical for water- 
works companies to have the iron shell of the pipe much 
thinner than now used and give the pipe greater thickness 
of tar? In regard to the hydraulic test, I have the best 
authority for the pressure required for all pipe above 16 
inches diameter. The increased pressure is specified for 
the smaller diameters, because the water test is the only 
one used. It would be very inconvenient, as well as quite 
expensive, for the makers if they were required to take 
test bars for so great a number of pipes as the foundry 
could turn out daily of the smaller size.” 


THE WATER SUPPLY OF PALERMO, SICILY. 


THE sources of the water supply of Palermo, Sicily, 
and the methods of water distribution are described in a 
report of the British Consul at that city. 

It appears that the deficiency of the supply, especially 
in summer, has long been one of the great grievances 
of the Palermo householders. The supply at present is 
meted out in penne—that is, ** quills "—of water, a penna 
being a continuons supply of as much water as will 
run through a pipe of the size of a goose quill. There are 
houses of three stories in Palermo, inhabited by three or 
four families, which have no more than a supply of one 
penna of water per day, and even this at times is inter- 
mittent, for the men who have the care of the water pipes 
contrive, when water is required irrigating orange and 
lemon trees and melons to divert, for a consideration, the 
water from its proper destination. 

The water with which Palermo is mainly supplied comes 
from the hills near Montreale. The distributing system 
is very curious and is said to come down from the days of 
the Arabs. Visitors making excursions in the environs 
are often puzzled by the appearance along the roads of 
strange structures in the form of lofty, truncated obelisks. 
These are called water towers, and some of them are very 
ancient, built of stone and overgrown with ivy. There is 
usually an iron Jadder reaching half way down, by which 
the watermen, who carry ladders to be joined to them, can 
get to the tops. On the top of each toweris a small reser- 
voir into which the water rises, due to its head. From 
the reservoir the water is distributed in pipes to the neigh- 
borhood. 

In view of the scarcity of the supply the formation of an 
Anglo-Palermian company to bring water from a copious 
source at Scillato, about 20 miles off, has been greeted 
with much satisfaction. 


IRRIGATING DUTY OF WATER, 


From a paper read before the Denver Society of Engi- 
neers, by Mr. G. C. Anderson, it would appear that the 
irrigating duty of water varies considerably. In Spain 
the duty is 35 acres per cubic foot per second in Valentia, 
for rice cultivation, or 101 acres per cubic foot per second 
for general crops. In Granada it was 286 acres per cubic 
foot per second. In Elche and Lorca the duties reach as 
much as 1,072 and 2,200 acres per cubic foot per second. 
In India a duty of 240 acres was obtained on the Ganges 
Canal, whilst one of 250 acres has been reached on the 
Eastern Jumna Canal. In the older canals of California 
a duty of 555 acres has been reached, but this has now 
been increased to at least 1,000 acres. 


THE new Pennsylvania Railroad passenger station at 
Jersey City, N. J., will bave an iron arched roof like the 
Grand Central station at New York, but larger. It will 
be 256 feet wide along the water front, and 600 feet long. 
This is exclusive of the waiting-room and ferry accommo. 
dations. 


A 300-FOOT span suspension bridge at San Bernandino, 
Cal., gave way about two weeks ago, on the application 
of atest load. The bridge had been pronounced unsafe 
by several engineers. 
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THE NEW LONDON, CONN., WATER-WORKS 
HIGH SERVICE. 


THE original water supply of New London, Conn., was 
by a gravity system. Recently a portion of the water 
from these low pressure mains has been diverted to a high 
service system, in which the water is elevated to a tank, 
and thence supplied to the distribution mains at a press- 
ure about 15 pounds greater than that of the gravity 
mains. 

The delivery of water through the gravity main is made 
to operate a motor, driving a pump that fills the high 
service tank. In case of insufficient supply from the high 
service system, water is admitted through a 12-inch check- 
valve from the low pressure system. 

Figure 1 is a perspective of the motor and pump; Fig. 
2 is a plan of the same; Fig. 3 is a vertical elevation cor- 
responding to Fig. 2, and Fig. 4 is a horizontal section 
through the motor. 

The motor A is situated on the line of the 20 inch supply 
main and about 500 feet from the tower. It consists of 
a cast-iron cylinder C, 36 inches in diameter and 8 feet 
long, set at right angles to the line of the main, contain- 
ing a hollow, air-tight, steel plunger, 24 inches in diame- 
ter and 54 inches long, which makes a 36-inch stroke. 

On each side of the cylinder are two 24-inch butterfly 
valves E E, etc., which are connected by means of re- 
ducing Y’s and 20-inch bends with upright 20-inch Y 
branches set in the supply main. The pump F is situated 
at the end of the main cylinder, the pump plunger being 
on the same rod as the motor plunger D. The stems 
H H, etc., of the butterfly valves run up through the 
casing and are connected by means of arms I I, etc., 
and rods J J, etc., with a wrist plate K on the center of 
the motor cylinder. 

On top of the main cylinder is an auxiliary cylin:Jer L, 
6 inches in diameter, taking water through a cylindrical 
slide valve. On the piston rod M of the auxiliary cylin- 
der is a piston working in an air cylinder N, 10 inches in 
diameter, which acts as a cushion for the valves. This 
piston rod is connected with the wrist plate above men- 
tioned. The auxiliary cylinder is actuated by water 
passing from the low-service main and exhausting into the 
air, or may, when the tank is full, take water from the 
high-service pipe and exhaust into the low-service mains. 
In the first instance the amount of water wasted is 1% 
gallons per stroke; in the latter case no water is wasted. 

The supply main runs under the motor making a by- 
pass. In the by-pass is a 20-inch check valve which 
closes by means of a lever, which is weighted so as to offer 
a resistance of about five pounds per square inch. 

The pump is the usual horizontal plunger pattern, with 
rubber disk valves and air chamber. The pump plunger 
makes the same stroke as the motor plunger, and is 8 
inches in diameter. 

The action of the motor is asfollows: The water pass- 
ing to the low-service district is deflected by means of the 
check valve into the motor, passing through one of the 
butterfly valves, one on each side being open. The water 
drives the motor plunger over, which, when near the end 
of the stroke, moves a tappet, which latter reverses the 
valve on the auxiliary cylinder. The action of the aux- 
iliary piston reverses the butterfly valves, opening two and 
shutting two, by this means deflecting the water to 
the other side of the motor plunger, which reverses the 
above operation; the water, after driving over the plunger, 
passing on to be used in the low-service district. 

The wearing surfaces of the butterfly valves and the 
connecting rods are of phosphor bronze, and all parts of 
the mechine are made of the strongest and most durable 
material. Provision is made for substituting larger motor 
or pump plungers, if desirable, at small cost, without 
other changes in the machine, and two-geared 20-inch 
gates are set to shut the motor out of the system. The 
present pump delivers 734 gallons per stroke, against a 
pressure of 15 to 20 pounds per square inch, with a loss of 
from two to three pounds per square inch on the low-ser_ 
vice, depending on the velocity. 

The motor was built by W. H. Lang, Goodhue & Co., 
of Burlington, Vt., from designs by W. H. Lang, of that 
city. 

The motor is covered by a brick building 24x38 feet in- 
side. ‘The wall from the floor to the level of the ground, 
a distance of 5 feet, is 20 inches thick, of heavy stone ma- 
sonry. This wall is capped by a granite water table on 
which rests the brick walls, 14 inches thick, including a 2- 
inch air space. The brick walls terminate 11 feet above 
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the ground, and are surmounted with a trussed roof, cov- 
ered with slate. The windows are furnished with double 
sashes, and the doors are of 2-inch cypress. The whole 
is especially designed to exclude the cold and prevent 
freezing. 

The foundation for the motor house, and also for the 
tower was built by George Prest ; the brickwork by C. P 
Smith & Co., and the woodwork by A. O. Goddard, of 
New London. The grading, pipe connections, and con- 
crete floor was done by day work by regular employees of 
the water works department. 

The tower, which is situated on a hill about 120 feet 
above mean high tide, rests upon four heavy granite ma- 
sonry piers laid up in cement mortar. These piers are 
surmounted by pillar blocks of cut stone, ro inches thick. 
The piers rest on a clayey hard-pan formation. Two 1%- 
inch bolts run from the bottom to the top stone, and the 
iron bed plates are secured to the pillar blocks by four 
1-inch bolts running through this stone, the whole struc- 
ture being thus fastened together. 

The tower (Fig. 5) cons‘sts of four wrought-iron lattice 
posts,resting on wrought-iron bed plates which support nine 
plate girders, four feet in depth. The toweris surmounted 
by a wrought-iron tank weighing 38,000 pounds, and 
built up of plates of the following thicknesses: Bottom, %- 
inch; first plate, 34-inch; second plate, ,',-inch, and third, 
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fourth and fifth plates, Y%-inch. The vertical seams are 
double riveted, and the bottom and horizontal single 
riveted, with 3/-inch and 5-inch rivets. A 4x4-inch angle 
iron is riveted at the bottom, and a 4x3-inch T-iron near 
the top. Oak plank hewed to fit the laps are placed be- 
tween the tank and the girders. All the iron used in the 
structure is of 45,000 pounds tensile strength. A suitable 
iron ladder runs from the ground to the top of the tank, 
and the tank is provided with a manhole near the bottom. 
The supply pipes are of spiral welded steel; these pipes 
extend up through the bottom of the tank, the supply pipe 
to within 4 feet, and the overflow to within 14 feet of 


the top of thetank. Where these pipes are fastened to 
the tank, corrugated copper expansion joints are inserted. 
The water enters the tank near the top and, by means of 
a check valve, is drawn from near the bottom. All 
the ironwork is thoroughly painted. The capacity of the 
tank is 90,100 gallons. 

The tower and tank were built by the Berlin Iron 
Bridge Company, of East Berlin, Conn. Chief Engineer 
W.H. Richards acknowledges valuable suggestions re- 
garding the construction of the motor and tank from W. 
B. Sherman, C. E., Providence, R. I., and commends 
the efficient work of his principal assistant engineers—G. 

. K. Crandall, in charge of original surveys; G. E. Man- 
ning, in charge of pipe inspection and high service, and 
G. H. Chase, in charge of pipe laying. 


AN IMPORTANT NATURAL GAS DECISION. 


JuDGE LEMMON, in the Common-Pleas Court, at 
Toledo, O., on September 29, rendered a natural gas 
decision of importance. 

The Northwestern Natural Gas Company, which is 
controlled by the Standard Oil Company, obtained a 
franchise to lay pipes to furnish natural gas to citizens in 
the fall of 1886 by ordinance of the City Council, in which 
certain rates were fixed, to be binding until July 1 last ; 
and it was provided that future rates should be fixed by 
agreement between the city and the gas company. In 
March, 1887, the Ohio Legislature passed an act empow- 
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ering City Councils to fix the price of natural gas to con- 
sumers. On August 4, 1890, the City Council by ordi- 
nance fixed the price at arate the gas company refused 
to accept. The city solicitor then obtained a temporary 
injunction, restraining the company from furnishing gas 
at any higher rates than the ordinance permitted, and ap- 
plied for mandatory injunction to compel them to furnish 
gas at ordinance rates. 


The case was argued at length, and Judge Lemmon de- 
cided against the city on the ground that the original 
ordinance of 1886 and its acceptance by the company was 
of the nature of a contract, and the subsequent law could 
not impair the obligation of that contract under the 
federal constitution, and that if the rates are deemed too 
high a court must pass upon the question, and not the 
City Council. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


LIME VS. CEMENT MORTAR. 
CHICAGO, September 29, 1890. 


To the Editor of Tur ENGINEERING ANP BUILDING RECORD: 


Sir: Your extracts from Prof. Ira O. Baker's paper on 
‘* Lime vs. Cement Mortar,” in your issue of September 
27, are interesting and valuable in strengthening opinion 
as to the quality of mortar which it is advisable to use in 
heavy buildings. Portland cement enters each day to a 
greater degree into the construction of tall buildings in 
this city, and its use will undoubtedly continue to in- 
crease. I desire, however, to enter a protest against the 
arbitrary, and J believe, incorrect change in the nomen- 
clature of cements which Professor Baker suggests, or 
rather, asserts. ° 

By long custom the name Portland cement has come to 
mean any artificial cement, and is firmly fixed in this 
meaning in literature and in the minds of engineers. In 
distinction from this the cements made from rocks, into 
which enter proportions of lime and clay, producing, in 
varying degrees, hydraulicity, are called ‘‘ Natural,’’ 
‘* American,”’ ‘* Domestic," and ‘‘ Roman,” as Professor 
Baker tells us. Professor Baker further tells us that 
these names are inappropriate, and that they should all be 
classed as ‘* Rosendale Cement.” ‘lo my mind, the most 
appropriate name for a class of cements, the material for 
which is found in nature ready for manufacture, is 
‘* Natural Cements.”” Further, it would be entirely inap- 
propriate and very confusing to apply to a class of ce- 
ments, varying through a wide range of hydraulicity and 
activity, the name of one individual of this class which is, 
at present, on the market. Such action would lead to 
endless differences in the interpretation of specifications 
or would require explicit and lengthy explanation. 

This confusion or want of meaning is evident further 
on in Professor Baker’s paper, when he states: ‘‘ If great 
ultimate strength is required, then Portland cement must 
be employed ; but if a quick-setting mortar is desired then 
Rosendale cement must be employed.” There is abso- 
lutely no such distinction between Portland and natural 
cements. Greater strength, more even quality and resist- 
ance to heat are the distinguishing characteristics of Port- 
land cement mortars. Quickness of setting or activity in 
any degree is not peculiar to Portland cement, for while in 
general Portland cement is considered slow-setting, yet 
the variation is great, depending in part on the freshness 
of the cement, and it is possible to obtain Portland cement 
of any desired degree of activity. Nor is activity a dis- 
tinguishing mark of natural cements, varying in these as 
it does with freshness or the qualities of the rock. When 
Professor Baker says, ‘* Rosendale must be employed,” 
does he mean the North River cements, which vary some- 
what in activity, or Akron, which must be quicky used, or 
Utica, which may lie for hours in the box without suffer- 
ing in ultimate strength? In the light of his first quoted 
statement he means natural cement mortar; yet see how 
this varies. 

If it were at all desirable to give this class of cements a 
proper name, ‘* Roman” or ‘‘ Boulogne”? cement would 
be preferable to ‘‘ Rosendale,” as these names, so far as I 
know, are no longer used as brands for any cement in the 
market ; but I think that all engineers will agree with me 
that the term ‘‘ Natural Cement” conveys the idea clearly 
as to what cement is desired, and in conjunction with the 
local name or brand, fixes the quality it is deemed prefer- 
able to use. Wm. S. Mac HArG, 


ECONOMICAL FREIGHT TRANSPORTATION. 


In his book on famines in India, the late Mr. Thomas, 
according to London Engineering, says: ‘‘ Perhaps the 
most economical application of power in the convey- 
ance of goods in the world is that which is to be seen in 
the canals of Malabar. There a tree, 60 feet long and . 
2% feet in diameter, is hollowed into a canoe; the open- 
ing above is not wider than a plank would cover. This 


canoe will carry with ease five tons of grain. It floats on 
the water like a duck, requires little depth and little width. 
A boy sits at the helm steering and a man propels it by 
walking along the plank with a punting pole against his 
chest. This man and boy take this boat, containing 12 
ordinary cart loads of grain, 30 miles in the 24 hours, thus 
for six annaS—gd.—doing three days’ work of 12 carts 
with their pairs of bullocks and of their drivers.” 


AT Gothenburg, in Sweden, a number of experimental 
borings have been undertaken with a view to increase the 
water supply of the town. The result has, as a rule, been 
favorable ; the water-carrying strata has beea met with at | 
a depth of about 100 feet. They consist of sand and 
gravel, and have in some places reached a depth of some 
230 feet, but as a rule rock is met with at a depth of from 
125 feet to 150 feet. The water rises in a pipe to about 
20 feet, and the temperature 1s g° Celsius (48.2° Fahr.) 


THE 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be ca reraty pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper asa 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, so that it may be prompcly sent to 
the Editor. 


MAKERS OF WROUGHT-IRON, CEMENT- 
LINED PIPE. 


THE Connecticut Pipe Manufacturing Company, of 
New Haven, Conn., write: 

‘** We notice in your issue of September 20, an inquiry 
from Thomas J. Callahan, of Renovo, Pa., who wishes to 
know parties manufacturing wrought-iron, cement-lined 
pipe. 

“It is our pleasure to inform you that we are very busy 
with all sizes of pipe up to 27 inches in diameter, and that 
we manufacture this pipe of the best wrought iron and 
pure cement only. Our improvements and success with 
composite underground conduits has been an inducement 
to the following parties to manufacture under our patents: 

‘*¢ The Penn Pipe Manufacturing Company, Germantown 
Junction, Philadelphia ; the New York Pipe Manufac- 
turing Company, Hastings on the Hudson, N. Y.; the 
Illinois Pipe Manufacturing Company, Peru, III., and the 
U. S. Construction and Pipe Manufacturing Company, 
San Francisco, Cal.” 


DELTA METAL. 


ACCORDING to Glaser’s 4nnalen, Delta metal, to which 
so much prominence has been given in the last few years, 
is a. very old alloy, having been known to the old Egypt- 
ians. It was first prepared, however, in a scientific man- 
ner by Alexander Dick, a German, in 1882. This metal 
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ELECTRIC MOTORS. 
(Continued from page 283.) 


THE ‘‘C. & C.” MOTOR. 

The ‘“*C. & C,” Electric Motor Company, 402-404 Green- 
wich Street, New York, makes the motor of corresponding 
name, shown in Figs. 4, 5 and 6. Figure 4 represents 
the standard form of the motor of three horse-power, Fig. 
5 shows it connected to a Lidgerwood hoist, and Fig. 6 
shows it in combination with a 30-inch Blackman venti- 


justable feed oil-cup is used. ‘The brush holders are sup- 
ported on brass rods attached to a rocker arm, which may 
be tightened or loosened at will. The pressure of the 
brushes may be adjusted by a slight movement of a single 
nut. The machine stands on a stout hard wood base pro- 
vided with three slotted tracks on which the motor can be 
moved laterally by means of a hand-wheel. The motors 
are made for both arc and incandescent circuits, and 
range from % H. P. to 40H. P. 

In addition to what we have here illustrated, the ‘‘C, 
& C.” Motor Cofhpany turn out a number of cther special 
motor combinations, among them smaller fan outfits than 
the one shown in Fig. 6, and blower combinations. ‘The 
latter were first constructed for ventilating engine and 
boiler rooms on board ship, and have been supplied to the 
U. S. cruisers ‘‘ Baltimore,” ‘* Charleston,” ‘‘San Fran- 
cisco,” ‘‘ Philadelphia,” and ** Petrel,” where they are re- 
ported to have thus far given entire satisfaction. 


“he 


Fic. 4.—STANDARD FORM OF THREE H. P. MOTOR. 


Fic. 6.—MOTOR AND FAN COMBINATION. 


THE “C. & C.”” MOTOR, MADE BY THE “C, & C.”’ ELECTRIC MOTOR COMPANY, NEW YORK. 


is an alloy of copper, iron and zinc, resembling aich- 
metal and sterro-metal, which contain the same elements, 
and are largely used for heavy guns. The Delta metal is 
prepared by taking advantage of the fact that melted zinc 
will dissolve about g per cent. of its weight of iron. The 
saturation point of the zinc depends upon the temperature 
of the metals during the process—the higher the tempera- 
ture the greater the amount of iron absorbed. At a white 
heat nearly 20 per cent. is taken up. The fluid alloy is 
then mixed with an amount of copper or copper and tin, 
which varies according to the purpose for which the metal 
is intended. The oxides present are removed by the addi- 
tion of a small quantity of manganese, usually in the 
form of copper manganese alloy. 


MINNEAPOLIS, Minno., is now expending $150,000 in 
the first experiment in paving its streets with Trinidad 
asphalt. 


lating fan. For small organs, and where light power is 
required, a motor and 4-cell battery outfit has been used. 

The lower pole pieces of the ‘‘C. & C.” motor are cast in 
one piece with the bed, the upper one being a separate block. 
To these pole pieces are bolted the field magnet cores. 
The latter are of forged wrought iron, shaped like seg- 
ments of acircle. This form of magnet construction is 
claimed to give the shortest possible magnetic circuits, 
and to thereby reduce the quantity of iron used and the 
power required to excite the magnets. The motor is a 
very compact machine requiring but little space. An im- 
proved Siemens winding is used, and the armature and 
commutator are divided into more than the usual number 
of sections, thereby, it is claimed, diminisbing the danger 
of short circuits in the commutator. The bearings are 
self-aligning, so that they cannot bind, allowing the arma- 
ture to be taken out and replaced without trouble. The 
wearing parts are of hard cast bronze. An improved ad- 


Eight sizes of these blower combinations are made, 
the capacity of the blowers ranging from 450 to 4,840 
cubic feet of air per minute. 

THE BAXTER MOTOR. 

A \{-horse-power Baxter motor, made by the Baxter 
Electric Manufacturing and Motor Company, of Balti- 
more, Md., is shown in Fig. 7. The Baxter motors are 
made for both constant current (arc light), and constant 
potential (incandescent) circuits. The very small sizes, 
ys. py and 7, horse-power are made for arc light circuits 
only, and are specially intended for light-running sewing 
machines and other similar work. ‘The ~y horse-power 
motor is in extensive use in driving ventilating fans, pumps, 
small lathes, scroll saws, etc. 


The motors are simple in design and construction, and 
are Claimed to embrace the most careful workmanship. 
The arc-light circuit motors are supplied each with a 
switch attached to the base for shutting off the current 
altogether. 
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The constant-potential motors are not provided with a 
switch attached to the base, but in its stead have three 
binding posts, to which the line wires teading from an in- 
dependent switch are connected. This independent 
switch is a combination automatic cut-out resistance-box 
and hand switeh, and is a very valuable adjunct. It en- 
ables the operator to perform all the operations necessary 
in starting a machine of this class by the simple movement 
of a single lever. When a constant-potential motor is 
started, the current that passes through the armature is 
very great, and is only reduced to a safe limit when the 
machine attains its normal speed. If, on account of over- 
loading or any other cause, the proper speed is not reached 
very soon, the wire on armature will be burned. If the 
load is light the start will be very violent, and may do 


Fic. 7—MOTOR MADE BY THE BAX1ER ELECTRIC MFG. 
AND MOTOR CO., BALTIMORE, MD. 
damage either to the motor or machinery it drives. If at 
any time while the motor is in operation it is loaded down 
with machinery so as to be compelled to put forth more 
power than its rated capacity, the current will increase: 
and if it is overloaded enough the increase in current will 
be sufficient to melt the wire; therefore it is desirable to 


have some safeguard to protect the machine against such 
accidents. 

The Baxter arc light motors range in power from 7, to 
10 horse-power, and the incandescent light motors from 
¥% to 10 horse-power. 

(To BE CONTINUED.) 


HOT-WATER HEATING IN 
HOUSE, 


FIGURE I is a diagram of the heating main, return 
main and branches, that are supported from the cellar 
ceiling and connect with the radiators of a five-story 
house in Brooklyn, N. Y. 

H is a No. 131 Gurney hot-water boiler, 40x64 inch, 
with a 12-inch smoke-pipe and 804 square inches of grate 
area, catalogued to heat 2,000 square feet of radiator and 
pipe surface. Owing to a lack of head room the boiler 
was set in a grouted pit, P, dug for it in the cellar bottom. 
As the job was needed in a hurry, a boiler was taken from 
stock which did not have 4-izch couplings to correspond 
with the direct and return mains R and S, and, to secure 
full section of connections, each was attached by four 
2-inch branches, K K, etc., to the existing couplings. 
The direct and return branches are of the same sizes at 
the same places throughout the system, and the lower sec- 
tions of the risers at A, B, C, D, E and F are of the same 
size as their connecting branches shown in Fig. 1. N is 
a I-inch emptying pipe. The riser A supplies one radia- 
tor in the dry room; risers B and D each supply four 
radiators; risers C and E each supply five radiators; riser 
B supplies one radiator to warm the halls. The combined 
net area Of radiating surface is nearly 1,400 square feet. 
All the pipes shown in Fig. 1 are jacketed with asbestos. 

The first story of the house is used for a shop, and has 
only two radiators ; the second story is occupied as a 
residence by the owner, and has four radiators besides 
that in the hall. Each of the three stories above is oc- 
cupied by a family, and has four radiators. Figure 2 
shows a first floor room arranged as a clothes drying 
room. It is about 12’x12'xg%' high, and has a set of 
clothes lines, L L, etc. A simple radiator coil, B, of 
about 40 square feet surface, is supplied from riser A, 
Fig. 1, and is designed to heat the room sufficiently to 
dry the clothes. 


AN APARTMENT 


Figure 4 shows the connection of the radiators to the 
risers at E, Fig. 1. Both risers terminate, between the 
ceiling and floor, in elbows H H, to which the branches 
F F for radiator A are attached. Below the elbows, and 
also between the floor and ceiling, are tees to which 
nipples N N are connected. These have elbows P P, to 
which the next sections of risers E' E’ are screwed. ‘The 
arrangement is the same at the next floor except that the 
tees are reversed so asto bring the third set of risers into 
line with the first, and so on for successive stories, as 
shown in Fig. 4. These offsets in the risers are made to 
counteract the tendency that the water would have if the 
pipe were straight to flow to the top without circulating 
through the radiator branches. 

In Fig 3 the supply to radiator A is through pipe D, 
which is controlled by valve C; Bis anairvalve. Figure 
5 shows the 25-gallon galvanized iron expansion tank, 
which is placed in the hall of the upper story. It is 
connected with one of the fifth story radiators by the 
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Baserenr: HOT WATER HEATING IN AN APARTMENT HouSE 


1-inch pipe B, and can be filled from city pressure through 
the key valve C. D is a 1-inch overflow pipe discharging 
into an adjacent water-closet cistern. 

The heating system was designed and put in by 
Johnson & Co., Catskill, N. Y. 


THE interest felt in Europein the canal system is shown 
by the international Congress on Inland Navigation, the 
fourth meeting of which was recently held at Manchester, 
England, the previous meetings having been at Brussels, 
Vienna and Frankfort. At this Congress all the leading 
European nations were represented, and papers were pre- 
sented bearing on the subject of Inland Navigation in 
England, France, Belgium, Germany, Austria, Italy, ITol- 
land, Russia and America. 


PARIS is soon to have its first cable railroad, which will 
connect the Belleville and Montmartre districts. 


THE DANGERS OF ELECTRIC LIGHTING, 


IN a paper on the above subject, presented at the 
recent annual meeting of the National Electric Light 
Association, Prof. Henry Morton, of Stevens Institute, 
stated that that part of the electric lighting problem 
relating to dangers to human life has recently been taken 
in hand by an organization known as the Employers’ Lia- 
bility Assurance Corporation. 

This association, after collecting a mass of materia] 
from many sources, has formulated a series of rules for 
the protection of those employed in erecting and operat- 
ing electric apparatus involving the use of powerful, and, 
therefore, dangerous currents. These rules have been 
generally approved of. From them are quoted the fol- 
lowing: 

‘‘ rst. Do not touch or handle any electric wire or ap- 
paratus of any sort while standing on the ground or while 


in contact with aay iron work, gas or water pipe, or stone 
or brick work, unless your hands are covered with rubber 


gloves, and you are provided with such properly insulated 
tools as have been declared to be safe and in good order by 
the electrician or other competent officer of this company. 

‘‘ If it is at any time necessary to stand on the ground, 
or any surface not insulated from the ground, while hand- 
ling electric wires or apparatus, rubber boots or an insu- 
lated stool shculd be used. 

‘‘In moving wires, hanging on or lying over electric 
light wires, lamps or fixtures, use a dry hand line. 

‘“2d. Never handle any electric wire or apparatus with 
both hands at once when this can be avoided, and if it is 
necessary to do so, be sure that no current is present, or 
that one or both hands are protected by rubber gloves or 
other efficient insulation. 

‘3d. When handling line wires, treat each and every 
wire as if it carried a dangerous current, and under no . 
circumstances allow yourself to make contact between two 
or more wires at the same time. 

‘*4th. Never open a circuit which has been in use with- 
out giving notice to the superintendent, or whoever is in 
charge, of your intention to do so, and at the same time 
request that the same line be opened at the main station, 
and kept open, until you have given notice that your work 
on that line is complete. 
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‘© eth. In the dynamo room never go near the belts or 
dynamos, nor touch any apparatus unless you are fully 
informed and instructed how to do so. 


‘*Tools used by linemen should be provided with insu- 
lating handles of hard rubber or other equally good in- 
sulator. It is the duty of each lineman to look after his 
own tools and see that they are in good order, especially 
as to their insulation. 

‘6th. Lamp trimmers, and others engaged in the care 
of lamps, must see that the switch putting the lamp in 
circuit is turned off before they handle the lamp in any 
way. 

‘‘In construction work a space of at least 20 inches 
must be left between the holes for pins on the cross arms, 
so that a lineman may get to the pole and work without 
danger.” 


THE UTILIZATION OF FIRE DAMP. 


ACCORDING to a report originally appearing in the 
Zeitschrift fur das Berg Hutien und Salinenwesen, and 
abstracted for the proceedings of the Institution of Civil 
Engineers, the most elaborate attempt ever made in 
Europe to obtain from a coal seam a natural combustible 
gas that should be capable of being used like the natural 
gas of the American oil region, ended in a conspicuous 
failure. The mine was situated at Erenenberg, near 


Aachen, and plenty of gas was apparently forthcoming 
when it was not wanted. Its systematic removal from the 
workings, for utilization above ground, was effected by an 
exhauster connected by a main and branch feeders with 
The smallest feeders were 1-inch 


every part of the mine. 
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pipes, which terminated in suction roses perforated on the 
top side only, which were kept at the top of the levels by 
means of clamps attached to the timbering. The ex- 
hausted gas, which was necessarily a mixture of gases and 
air, was delivered into a double holder, so arranged that 
one-half was constantly being filled while the other was 
emptying. After a time, as this arrangement did not work 
satisfactorily, the holders were abandoned, and the gas 
forced by the exhauster directly into the delivery-pipe. 
‘The ultimate failure and abandonment of the experiment 
was due to the irregularity of the gas production in the 
mine, the air from which sometimes contained as much as 
10 per cent. of fire-damp, and sometimes none at all—the 
variations occurring without amy apparent cause, ard 
rendering it impossible to work the exhauster with any 
reference to the production. The underground collecting 
arrangements also gave a great deal of trouble, and 
hindered the work in the headings. The gas, when it 
could be burnt, was applied to the firing of two boilers; a 
row of jets being introduced below the firebars from a 
tube connected with the main, and protected by a water 
seal. At all the joints of the gas-pipes wire gauze 
diaphragms, similar to those used in safety lamps, were 
inserted. The gas did not effect any economy with the 
boilers. It was also tried as an illuminant with the help 
of the Fahnejelm magnesia comb; but orly the lower 
third of the rods could be brought to the proper degree 
of incandescence. The third suggested application of the 
gas, for driving gas-engines, was not tried. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 

In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 

As the subjects are selected for their supposed novelty and 


interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


THE MILWAUKEE CATCH-BASIN 
TION. 

THE report of the Milwaukee, Wis., Board of Public 
Works says, in speaking of sewer ventilation : 


‘* The attempt to give an opening for sewer gases by 

rforating the covers of manholes with two holes of one 
inch diameter has proved a failure. These openings are 
too small and too liable to be clogged up by street travel, 
particularly during the winter months, with snow and 
ice. 

‘‘The simplest and most effective plan appeared to be 
to ventilate through the catch-basins on the corners of the 
streets, depending on the multiplicity of the openings and 
the free diffusion and consequent dissipation of noxious 
vapor for avoiding any nuisance to street travel. 

‘*The fact that our catch-basins were originally all 
trapped to prevent floats, such as chips, straw, offal, etc., 
from finding their way into our sewers without any pro- 
vision for the free ingress and egress of atmospheric air, 
made them necessarily a means of concentrating and com- 
bining all yases within the sewers. 

‘*It became expedient, therefore, to devise some im- 
provement, if possible, for retaining the usefulness of 
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traps, and at the same time making them a safe and per- 
manent means of ventilation. 

‘The accompanying drawing (Fig. 1) gives a sectional 
view of a catch-basin with combined sewer trap, with 
sewer ventilator attached. The improvement, as shown, 
consists of a pipe J, constructed in direct combination 
with the sewer trap I, and molded on to it so as to connect 
the upper portion of the interior passage of the trap with 
the interior of the adjacent catch-basin above the water 
line and with the outer air, thus providing in connection 
with the trap free ingress of atmospheric air to the connect- 
ing sewer and the free egress of noxi®us air or gas from 
the sewer, by one integral and economical device. The 
end of the ventilating pipe extending into the catch-basin 
is provided with a collar, so that it may be conveniently 
closed when desired. 

‘*In a total number of 1,818 catch-basins, 199 are thus 
ventilated, and no complaint having been made against 
them in all this time, the reasonable conclusion is that 
they are not offensive to public travel, and that when once 
generally introduced they must satisfactorily solve the 
question of sewer ventilation.” 


The cover shown in the top of Fig. 1 is shown in de- 
tail in Figs. 2 and 3. 

It has been in use in Milwaukee for several years, and con- 
sists of a casting with a round base having a flange A sup- 
porting it on the brickwork of the catch-basin. A flange 
B also extends downward, to prevent the water from 
washing away the mortar from between the bricks, and 
holds the cover in place. dt is placed at the corner of a 
street, and forms part of the sidewalk, the back G being 
closed. The front consists of slanting bars E E, etc., 
which prevent rubbish from falling direct into the catch- 


basin. The bars will not hold the rubbish down and 
clog up like perpendicular bars. The flanges D D are for 
the pavement or stone to rest against. 

When necessary to match the level of the sidewalk H, 
the height is iscreased by bolting cylindrical sections to 
the top, as shown in Fig. 3, the upper one being then 
fitted with the cover plate C; P, Fig. 1, is the pavement. 
Slightly modified patterns are employed when the catch- 
basins are used on the side of the street, not at a corner, 
or when at a corner not right angled. 

The cover is made by G. Campbell & Sons, Centennial 
Bell and Iron Foundry, Milwaukee, Wis. 


TRADE PUBLICATIONS. 
THE C. & C. ELECTRIC MOTOR. 


The C. & C. Electric Motor Company, 402-404 
Greenwich Street, New York, have just completed a new 
catalogue devoted to the interests of their electric motor 
and motor combinations. Besides being a very attractive 
specimen of trade literature, with stiff covers, it contains 
a good deal of information of the kind in which popular in- 
terest now centers. The electric motor business has reached 
such prominence that particulars of the work to which the 
motors are adapted, the sizes and capacities in which they 
are made, their prices, and other allied data, are much 
sought after by prospective users, and it is to supply such 


information that the catalogue has been prepared. It is 
handsomely illustrated, showing different forms of 
““C. & C.”" motors and methods of application to various 
kinds of work, such as hoisting, driving ventilating fans 
and blowers, working church organ bellows, etc. A 
number of tables are added, giving capacities, speeds, and 
dimensions of the motors and special motor outfits. The 
closing pages contain directions for setting up and operat- 
ing the motors, and testimonials from a number of users. 


THE DUNNING STEAM AND HOT-WATER BOILER. 

The New York Central Iron Works, of Geneva, N. Y., 
are sending out a newly prepared circular giving illustra- 
tions and particulars of the Dunning boiler made by them. 
This boiler, as is no doubt well-known to many. is intended 
for both steam and hot-water heating. Different designs, 
magazine and surface burning, brick set and portable, are 
shown, and an extensive table of sizes, capacities, and 
prices is added. What may be taken as a mark of popu- 
larity of the boiler and of a wide cirele of its acquaintances 
is the fact that the maker’s name has not been given in the 
circular. Doubtless, however, this will prove no great 
obstacle to reaching them. 


Tue successful completion of the St. Clair Tunnel has 
stimulated projectors, and a company has been organized 
to build a similar tunnel under the Detroit River from 
Detroit to Windsor. This would be about 3,000 feet long 
under the river, and the approaches would be about 3,000 
feet on either side, making a total length of about 9,000 
feet. The top of the tunnel would be 48 or 50 feet below 
the water level, or from 13 to 15 feet below the river bed 
at the center. The estimated cost is $3,500,000 for a 
single-track tunnel, and the plan is to have it open to all 
connecting railroads. 


THE pressure of natural gas wells in Indiana and Obio 
is steadily diminishing, the diminution having already 
amounted to between 30 and 40 per cent. Professor 
Orton urges the imperative necessity of cities and States 
taking action to restrict wasteful use of gas; but even the 
strictest regulations, he says, cannot prevent the exhaus- 
tion of the supply in a few years. 
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THE NEW RIVER AND HARBOR BILL 


In addition to appropriating money for work, as re- 
ported in THs ENGIN&ERING AND. Burt_pInc Rgecorp 
for October 4, the River and Harbor Bi:! directs the 
Secretary of War, at his discretion, to cause examina- 
tions or surveys, or both to be made, and the estimated 
cost of improvement to be estimated, at the following 
localities: 

ARKANSAS. 


Clarenden and the lower White River, to determine 
the effect of back water from the Mississipp: River 
and its cause, and the means and cost of preveating 
injury therefrom. 

ARIZONA. 


Colorado River above Yuma to Eldorado Canyon, to 
determine the advisability and probable cost of im- 
proving said river; Sucarnochee River, from its mouth 
to the Mobile and Ohio Railroad Bridge; Mouth of 
Gunter’s Creek at Guntersville, with the view of as- 
certaining‘the practicability and approximate cost of so 
improving the same as to secure a sale landing above 
bigh water mark; Alabama River, to ascertain cost of 
securing a six foot channel at low water from mouth to 
Wetumpka. 

CALIFORNIA. 


Sacramento and Feather Rivers, to be considered by 
a board of three United States engineers, with a view 
to project for future improvement; San Rafael River; 
San Simeon Bay; Alviso Harbor and straightening 
deepening, and improving of Alviso Creek; harbor o 
refuge at Santa Cruz; improving and straightening 
Redwood Creek; Mokelumne River, for snagging; Re- 
dondo Beach Harbor. 

CONNECTICUT. 


Connecticut River, from Long Island Sound to Hart- 
ford, with a view to such improvement as will keep the 
channel from shifting its course at certain places; 
Shaw’s Cove, New Loodon Harbor; Connecticut River 
below Hartford; Saugatuck Kiver: Stamford Harbor, 
Stamford; Cos Cob or Miamus River; Stony Creek 
River at Stony Creek. 


DELAWARE. 


Murderkill River; Broad Creek River; Mispillion 
River, with a view of cutting a canal so as to shorten 
the distance tothe bay, and making an outlet in the 
bay which would furnish deeper water. 


NORTH DAKOTA. 


Creel’s Bay, Totten Bay, and Minnewauken Shoals, 
in Devil’s Lake, with an estimate of the cost of im- 
proving the same by dredging or otherwise, so as to re- 
establish the navigation of said lake. 


NORTH DAKOTA AND MINNESOTA, 


Red River of the North, with a view of improving 
the navigation of the same by the construction of a 
lock and dam at Goose Rapids in said river. 


FLORIDA. 


Charlotte Harbor; Peace River; channel lying north 
and west of the town of Cedar Keys, known as Boat or 
Number Four Channel; Indian River between ‘litus- 
ville and Jupiter Inlet; St John’s River, from Jack- 
sonville to Sanford, to obtain an estimate of the cost 
of deepeaing the channel so as to secure navigation for 
ocean steamers, aod to report separately the cost of 
opening the channel of the river in the vicinity of 
Grane Mills; the upper.part of the St. John’s River, 
from Lake Monroe southward, or in a southerly direction 
through the river and connecting lakes to he head of 
steamboat navigation; St. Augustine, for improvement 
of channel soasto make a deep sea channel over the 
outer and inner bars. 


GEORGIA. 


Chattahoochee River, Georgia and Alabr ma, between 
West Point aod Franklin; the inside route between 
Savannah, Ga., and Fernandina, Fla., with a view of 
obtaining a steamboat channel of seven feet depth at 
mean low water; the inside route between Doboy and 
Sopelo, with a view of making the same navigable for 
sea-going vessels; Brunswick Outer Bar, fo determine 
the feasibility and cost ot deepening the same to 26 
_ feet at ordinary high water; Yellow River, from the 
Railroad Bridge near Covington to the Ocmulgee, with 
a view of obtaining a steamboat channel of five feet 
deep at mean low water, 


ILLINOIS. 


Mississippi River at Warsaw, II)., with a view of 
removing bar; Slough at Hamilton, with a view to 
dredging out the same; Illinois River from La Salle to 
the Mississippi River,as recommended by Capt. W. 
I.. Marshall, corps of engineers, in his report dated 
March 10, 1890, with a view to ascertaining what lands 
wouid be subject to overflow by the coustruction of a 
navigable waterway between Lake Michigan aod the 
Mississippi River, but not more than $25,000 of the 
money appropriaied for surveys shall be allotted to 
this river. 

INDIANA. 


Wabash River from Terre Haute to La Fayette witha 
view of removing obstructions of snags and bars and 
re-establishing the navigation of said rivers between 
these cities; with a view to improving the Ohio River, 
between the mouth of Green River, in the State of 
Kentucky, and the city of Evansv‘lle, in the State of 
Indiana, and confining the waters of the first named 
river with.n its present channel, and preventing danger 
to navigation from aoy changes therein, the Secretary 
of War is hereby authorzed and d rected to make, or 
cause to be made under his direction, a complete 
survey of the Obio River between the points named, 
together with full estimates of any expenditures that 
may be necessary to prevent any injunes or threatened 
injuries to its permanent use and navigation. 


IDAHO. 


The Upper Snake River, between the Huntington 
Bridge and Seven Devils Mioing District in Idaho, 
with a view of overcoming obstructions to steamboat 
navigation, 

7 IOWA. 


Mississippi River at and above Clinton, lowa, with 
view of removing bars no:th of Little Rock Island. 


KENTUCKY. 


Russel’s Fork of the Big Sandy River with a view 
of removing obstructions from the same; harbor of 
Owensboro, Ky., on the Ohio River; harbor of Smith- 
land, Ky. 

KENTUCKY AND TENNESSES. 

Mississippi River from high water mark Lake Coun- 
ty, Tenn., to bigh water mark Fulton County, Ky., 
north aod west of Reef Foot Lake,to ascertain it 
navigation of the river may not be improved by 
restraining the flow of water into said lake and 
adjoining iowlands; Green River, Ky., above the mouth 
of Big Barren River, completing survey with a 
view of ‘extending slack-water navigation on Green 
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River; Big Barren River, Ky., above Bowling Green 
with a view of extending slickiwater navigation by 
additional locks and dams. 


LOUISIANA. 


Bayou Terre Bonne from Houma to Thibodeaux; 
Bayou Black to connect with Tetre Bonne; Berwick’s 
Bay to the Gulf, with a view of obtaining a deeper 
channel; Bayou Teche from Saint Martinsville to Port 
Barre; Bayou Vermillion, bay and passes; Bayou 
Black for connection between Calcasieu Lake and 
Sabine Lake; HKayou Des Giaises, with a view of clear- 
ing the stream of obstructions from the Atchafalaya 
River to Cottonport; Mermenton River, including its 
tributaries and course through Lake Arthur and Grand 
Lake to the Gulf of Mexico; Bayou Cocodrie, in Saint 
Landry Parish; Cane Kiver, with a view of improving 
the same by locks and dams for the purpose of giving 

rmanent navigation the year rouod; Shuals on Lake 
Pontchattrai near the Rigolets. known asthe ‘* Mid- 
dic Ground,” with a view of diedging a channel ten 
feet deepand revetting sides of the same; Bayou Castor; 
Corsica Shoal, situated at the lower end of Lake 
Huron, near the entrance tv the Saint Claire River, 
with a view to its removal: the American channel of 
the Detroit River, beginning at the western boundary 
of the city of Detroit, and from thence continuously in 
American waters to Lake Erie, with a view to deepen- 
ing said channel to the same depth as has been attained 
and is contemplated under present planin the Canadian 
channel of said river, the said survey to be made in 
the channel of said river fronting the towns of Spring- 
wells, Ecorse, Monquagon, and Browostown, and the 
American shore of said river to such a point in Lake 
Erie as may be necessary to reach a proper depth of 
water in said lake to correspond with the increased 
depth of the river contemplated by this bill; Rouge 
River, with a view of locating and constructing basin 
in said river, ata point on the same within tour miles 
of its junction with the Detroit River, convenient for 
the turning and anchoring of vessels in the same; shi 
channel, 20 feet in depth and of a suitable width in 
the shallows of the connecting waters of the lakes 
between Chicago, Duluth and Buffalo; Grand River, 
below Grand Rapids, with a view of determining the 
existence or non-existence of underlying rock, the 
hydraulics of the river and the detailed topography of 
the valley sabject to overflow; re-survey and re-loca- 
tion of harbor line in Porta ke, Houghton County, 
eiecieees in conformity with the provisions of recent 

aw. 
MINNESOTA. 


Red River and tribataries above Fergus Falls and 
Crookston, and of Big Stone Lake, with a view to im- 
proving navigation thereon by the erection of suitable 
dams or by such other means as may be deemed best, 
together with an estimate of the cost: the Saint Louis 
River from Grassy Point in Saint Louis Bay to Fond 
du Lac, or the State line between Minnesota and 
Wisconain. 

MISSOURI. 


Current River, from Van Buren River, Missouri, to 
its mouth; Missour River, from the old mouth of the 
Platte Raver, Little Point, to a point opposite the city 
of Leavenworth, also of the river at the city of West- 
ern, Missouri, with a view of returning said river to its 
ancient channel, and the best plan of accomplishing 
the same. 

MONTANA. 


Missouri River, between Sioux City and Fort Ben- 
ton; Missouri River, between Great Falls and canyon 
next below Stubbs Ferry; Tongue River, with a view 
of determining the practicability and approximate 
cost of straightening the channel of said river, imme- 
diately west of Miles City and north of the Northern 
Pacific Railroad track; Nebraska and South Dakota, 
Missouri River from the mouth of the a, Sioux 
River to the north line of the Statg of South Dakota; 
Yellowstone River, from its mouth to the mouth of 
Tongue River; Bayou Chevreui! and Bayou Tigre 
from Lake Des Allemands to points near Vachene, 
Chigby and Malagay settlements in Saint James Par- 
ish for removal of bars and other obstructions to navi- 
gation. 

MARYLAND. 


La Trappe; Turner’s Creck: Rock Hall Harbor; 
Nanticoke River, the northwest fork of the same; Lin- 
chester River; Patapsco River, from the C hil! 
Channel to the sugar refinery wharves, Curtis Bay; 
Susquehanna River, above Havre de Grace; Broad 
Creek; Warwick; Piscataway Creek: Saint Leonard's 
Creek; Newport Creek, head of Wicomico River, 
Charles County; Smith’s Creek; Eastern Branch of 
the Potomac River, including that portion in District 
of Columbia; Saint Jerome Bay. 


MASSACHUSSTTS. 


Canapitsit Channel, between the Island of Cutty- 
huok and Neshawana, with a view of deepening the 
same and clearing the channel from obstructions to 
navigation: Menemsha Bite, an outlet 1oto Vineyard 
Sound on the north shore of the isla.d of Martha's 
Vineyard, with a view of preventing the closing of 
said inlet; Kingston Harbor, with a view to its tm- 
provement; Town River; shoals at the mouth of North 
River, with a view of removing the same and other 
obstructions; North River, Solem, from Beverly 
Bridge to the North Street Bridge; Mystic River, and 
the Malden River, a tributary of the stic, from the 
bridge of the Boston and Maine Railroad, eastern 
division, to the head of navigation on said rivers; 
Weymouth Back River; Ess x River. 


MAINE. 


Kennebec River, from Waterville to steamboat 
wharf at Augusta, Me.; Sullivan Falls, Hancock 
County, Me., with a view to its improvement for navi- 
gatioo; Lubec Channel; Harbor of Bluehiil, with 
especial reference to the removal of the ledges known 
as Middle Ground, eastern and western; Penobscot 
River; Pepperell Cove, forming the castern boundary 
of Portsmeuth River Harbor. 


MICHIGAN. 


Sebewaing River, with a view of deepening the 
channel! from the mouth to the village of Scbewaing to 
the depth of eight feet. 


NEW J®sSEY. 


Hackensack River, from below the Newark and New 
York Railroad Bridie, on Newark Bay, to the town of 
Hackensack; Peusauken Creek; Toms River; Little 
Egg Harbor Bay and Lolet including Great Bay with 
reterence to establishing a harbor of refuge: Sound 
between Barnegat ay and Great Eee. Harbor Bay: 
Shark River; Goshen Creek; Cape May City, for break- 
water; thoroughfare from Cape May to the Great 
Bay north ot Atlantic City. 


NEW YORK.| 


Buttermilk Channel and Gowanus Bay chaone!s in 
New York Harbor, with a view of straightening the 
same by removing the shoals opposite the southeast 


side of Governor's Island, protecting the chanoels by 
a sea wall on Governor’s Island, and to provide for the 
full width thereof a uniform depth of 26 feet at mean 
low water throughout these channels along the wharves 
of Brooklyn from a point opposite Wall Street Ferry 
to the foot of Bryant Strect, Brooklyn; Bay Ridge 
Channel, with a view of removing the shoal and pro- 
viding a uniform depth of 23 feet at mean ‘ow water 
opposite the Bay Ridge shore to the 23-foot curve io 
the New York Harbor; Hudson River at Cornwall from 
the Moodna River, otherwise koown as Murderer’s 
Creek, to the channel! or deep water of the Hudson 
Kiver; Inner Bay near mouth ot Saranac River at 
Plattsburg, for harbor of refuge; Sag Harbor, Suffolk 
County, for breakwater; Princess Bay, Staten Island, 
for breakwater; Peconic River, Suffolk County, and 
Mattituck Bay, Suffolk County, for breakwater; from 
main channel from Jamaica Bay easterly to loa 
Beach Inlet, tor canal; Champlin’s Creek, in town o 
Islip. That the Secretary of Wat is authorized aod 
directed to appoint a board of three officers of the 
Corps of Engineers, United States Army, whose duty 
it will be to thoroughly examine the obstructions to 
navigation in the Hudson River, between New York 
City and the State dam at Troy, New York, and re- 
post a projectand estimate of the cost of widening and 
deepening said river between New York City and the 
city of Albany, and also between New York City aod 
the State dam at the city of Troy for the navigation of 
sea-going vessels drawing 20 feet of water. and also a 
separate estimate of the expense of improving the 
river between Coxsackie and the State dam at Troy, 
to such an extent as to secure a navigable channel 12 
feet deep at mean low water. Said board shall accom- 
pany theirreport with a statement as to the usefulness 
of such improvements and of their relations and value 
to commerce, and of the advisability of entering upon 
the same at this time; and the Secretary of War shall 
transmit said reports to Congress with his own views 
and those of the Chief of Engineers, United States 
Army thereon, and the expenses of said board shall be 

id out of the appro riation made in this act for the 
improvement of the Hudson River, not to exceed $10,- 
ceo; Boquet River, from mouth on Lake Champlain to 
Willsborough, New York; Broox River; Port Day, 
above Niagara Falle; Westchester Creek, Westchester 
and New York Counties. 


NORTH CAROLINA, 


Waterway from Pungo River to the towao of Slades- 
ville: Northwest River up to Moyock; Drum [olet; 
Waterway between Pamlico River and Bay River; 
White Oak River from Roberts’ Landing to Collins 
Crossing; harbor of Washington, Pamlico River. 


OHIO, 


Conneaut Harbor; Grand River between Richmond 
and the mouth. 
OREGON. 


Tillamook Bay and Bar; Alsea ag and River; 
Coos Bay, for improving upper harbor by removal ot 
shoals aod in dredging; the Lower Willamette and 
Columbia Rivers, with a view of securing 25 feet at 
low water fiom Portland tothe mouth of the Columbia; 
the Yamhill River from its mouth to McMinaville, 
with a view of improving the same by removing snags 
and other obstructions; Willametce River, deepening 
channel on west side of Swan Island, improvement of 
navigation at Clackamas Rapids and Ross Island and 
pear city of Corvallis; Lower Columbia River, on 
south side, between Astoria aod Wood’s Landing. for 
snagging; Young's Bay channel from the ship channel 
of the Columbia River to the head of Young’s Bay, a 
distance of 1% miles, with aviewto imrroving the 
same by dredging, 80 as to secure a depth of 18 feet at 
low tide; Lewis and Clarke’s River, for snagging; 
Coquille River, for deepening channel from Coquille 
City to Myrtle Point to four feet at mean low depth. 


PENNSYLVANIA. 


Delaware Bay, with a view of determining the best 
site near the mouth of the same for a National harbor 
of refuge sustable for deep draught vessels. The 
examination to be made bya commission of three 
engineer officers, who wiil make the examination and 
submit to the Secretary of War a report thereon with 
& project and estimate of cost of construction of such 
a harbor of refuge; the west branch of the Susque- 
hanna River in the State of Pennsylvania, in order to 
ascertain if the navigation of said river can 
materially and permanently improved by the construc- 
tion of embankments or otherwise; such survey also to 
be made with a view of ascertaining the best 
practicable method of confining the waters of said 
river in times of great flood, to the general course of 
itschannel: Tionesta, from the town of Tionesta, to 
the village of Balltown, with a view tothe :mprove- 
ment and the removal of obstructions. 


RHODE ISLAND. 


Watch Hill Cove, in Little Narragansett Bay; Nar- 
ragansett Bay Channel, between Starve Goat Island 
and the main land, with a view of deepening the same: 
Newport Harbor, south of Goat Island, with a vicw to 
the removal of the Spit at the south end of the Island. 


SOUTH CAROLINA. 


Wateree River, from Camden to the falls of the 
Catawba, also of the bend or curve in said mver about 
four miles below Camden, between tbe plantations of 
Witte and Williams, to determine if it 18 advisable 1n 
the interest of navigation to make a cut-off across the 
oeck of said bend; Black River, from Kungstree to its 
mouth, 

TENNESSEE. 


Obion River, from tts mouth to the crossing of the 
Louisville and Memphis Ratlroad in Ubion County; 
Little Pigeoo River, from mouth to Sevierville; Mem- 
phis Harbor, especially for the removal of the bar form- 
ing Opposite the upper part ef the city or the preven- 
tion of the river bank taking the form that the natural 
ferces are now giving it. 


TEXAS. 


Brazos River, from its mouth to Waco: Sabine River, 
from where said river empties in Sabine Lake to Sud- 
duth’s Bluff. on said Sabine Rover; survey to remove 
obstructions at mouth of Double Bayou in Chambers 
County, to remove obstructions; Colorado River, with 
a view of removing raft at mouth of same; St. Charics 
Bay, with a view of removing obstructions at mouth of 
same; Aransas Bay, to remove Halt-Moon reef; West 
Galveston Bay, from Christian’s Puint, with a view of 
reopeaing the chaonel through West Bay; Trinity 
River, from its mouth to Dallas. 


VIRGINIA. 


Waterway toconnect Lynn Haven Bay with eastern 
branch of Elizabeth River; Potomac Creek; Chicka- 
hominy River, from Hoily Laoding to Long Bridge; 
Tangier Harbor; Wicomico River; Nottoway River, 
from mouth of nver to Courtlaad: West Neck River, 
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to and beyond Dorzier’s Bridge; western branch of 
Ehzabeth River; Upper Machodoc Creek; Crane's 
Creek; Nandua Creek; Piscataway Creek. 


WEST VIRGINIA. 


Elk River, with a view of improving the same by 
locks and dams. 


WASHINGTON. 


Nooksack River, Skagit, Snohomish, D'Wamish, 
Black, Puyallup, Nasal, North, Gray’s Deep, Skama- 
kawa, and Crocxed Rivers; Gray’s Harbor and Har, 
and egtending up Chehalhs River to Montesano; Gray's 
River, for snagging: Swioomish Slough, with the view 
ot constructing a ship chanoel through the same, con- 
necting Saratoga Passage Skagit Hay with Padilla 
Bay, and to report the most suitable an4 feasible plan 
for making such improvement, wth the cost of the 
same; Shoalwater Say, from and including its en- 
trance to South Beud, about two miles up the Willapah 
River, and from said South Bend, about ter miles ap 
said river, to Woodward's Landing, with a view to im- 
proving the same for navigation; Olympia Harbor, 
trom deep water in Budd's Inlet to Fourth Street 
bridge in the city of Olympia, and separately from 
said bridge to the mouth of the Dis Chotes River at 
Tumwater, and to report as tothe most practical aad 
conyentent channel aod the most feasible, cconomical, 
and suitable plan fo: improving the same for oaviga- 
tion by the class of vessels employed on Puget Sound 
and also to cause to be made an estimate of the cost of 
each of such improvements; Columbia River, from 
the mouth of Willamette River to the upper limits of 
the city of Vancouver, with a view of establishing a 
ship channel; for a ship channel between Port Town- 
seod Bay, Puget Sound aod Oak Ray. 


WISCONSIN, 


Allonez seh the west end of Lake Superior, also 
the Nemadj: Kiver for a distauce of four miles above 
its mouth, with a view of determining the best method 
of smproving and making them available asa portica 
of the harbor system of the city of Superior: Frarbor 
at Hudson, with aview to prevent the city being cut 
off trom the navigable channel of the Saint Croix Lake, 
aca result of the Guverament dike sow constructed at 
that point, and with a view to the feasibility of con- 
ducting the waters of Willow River t the city of 
Hadson into the navigable channel! of the lake. 


VIRGINIA AND MARYLAND. 


Potomac River, up to the City of Washington, with 
the view of removing obstructions and deepening the 
chancel. 

Section 18. That for exaninations, surveys aod 
comtingencies, and for incideatal repairs, for which 
there 12 no special appropriation, for rivers and har- 
bors $225,000; Provided, That no survey shall be made 
of any harbors or r vers uoti! the Chief of Engineers 
shall have directed a preliminary examination of the 
same by the local engineer in charge of the district, or 
ao eng: neer detailed for the purpose, and such local or 
detailed engineer and the division engineer of the 
locality shall report to said Chief of Engineers wheth- 
er, in their opinion, said harbor or river ts worthy of 
improvement, and shall state in such re fully aed. 
pasticularly the facts and reasons oo which they base 
such opioions, including the present and prespective 
demands of commerce: and it shall be the duty of tke 
Chict of Engineers to direct the making of such sur- 
vey, if, in his opinion, the harbor or river proposed to 
be surveyed be worthy of improvement by the general 
Gevernment; and he shall report to the Secretary of 
War the facts, and what publ:c necessty or conve- 
nience may be subserved thereby, together with the 
full reports of the local engineer; and provided fur- 
ther, that no survey for new works other thao those 
designated by law shall be made, and the Government 
shall not be deemed to have entered upon any project 
for the construction or improvement of any waterway, 
harbor or canal mentioned tn this act uniess or antil 
the work of construction shall have been actually ap- 
propriated for. Said reports of preliminary examina- 
tions and surveys shall be made to the House of Rep- 
resentatives, and are hereby ordered to be printed 
when so mede. 


GAS AND ELECTRIC LIGHTING. 


LunpLow, Ky.—The subject of public 
lighting is being discussed at this place. 


GRENADA, Miss.—Electric lights are pro- 
posed for this place. 


HastTinGs, MicHt.—Ao electric light plant 
is to be established at this place. 


VENICE, ILL.— The Village Board has 
granted a franchise to Gustavus Niemann and 
others for the establishment of an electric 
hght and power plant. The ordinance con- 
veys a monopoly of 20 years, with a limit of 
one year in which to complete the work. The 
village is given the privilege of having as 
many lights as required at Io per cent. below 
curreut rates. 


Darien, Ga.—It is probable that opera- 
tions will soon be commenced on the eleetric 
light plant proposed for this place. 


York, PA.—Important improvements are 
soon to be made to the local gas works. 


SHIPPENSBURG, PA.—A company has been 
organized, the object of which is to establish 
an electric light plant here. Estimated ex- 
penditure, $10,000. 


MANCHESTER, VA.—The citizens of this 
place will decide the electric light question at 
a pubiic election to be held soon. 


MARION, Pa.—New gas works will be es- 
tablished at this place by M. C. Watsor and 
others, who will expend $250,000 on the pro. 
ject. 

KINGwoop, W. VA.—This place is to have 
electric lights at an early day. 


RIVER Forest, Itt.—The people of this 
place have voted in favor of electric lights. 


CONTRACTING NBEwWS DEPARTMENT. 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


CONTRACTING INTELLIGENCE. 


Our readers will oblige us by notes, clippiogs, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.” Jn formation of importance sent 
to us exclusively, and mot elsewhere published 
will be liberally paid for. 


For works for which proposals are requested see also 
the ** Proposal Columns,’’ pages i-ii-306. 


Lack of space compels us to omit a list of 
projected buildings in New York, Brooklyn 
and Philadelphia. 


WATER. 
For Additional Water Items see Proposal Columns. 


LANCASTER, PA.—The experts who have 
been investigating the water-works matter at 
this place, have submitted a report recom- 
mending the construction of a new reservoir 
of about 40,000,000 gallons capacity; also the 
addition of a new pumping engine with a 
capacity of about 12,000,000 gallons. 


ALEXANDRIA, LAa.—The City Council is 
considering the water-works matter, and is 
called upon to decide whether a water-works 
or electric light plant should be established, 
as the taxpayers do not favor having both at 
once. 

Mapison, N. J.—Water-works are being 
constructed here by Moffett, Hodgkins & 
Clarke, under the superintendency of Edward 
O..Geran. 


GREELEY CENTER, NeB.—City Clerk J. B. 
Gaffrey writes: *‘ We are not ready at present 
to do anything in regard to water-works; not 
before spring. When we are I shall inform 
you.” 


HARDWICK, VT.—Postmaster Ira A. Shat- 
tuck writes : ‘‘ Messrs. Aiken & Bridgman are 
. to put in a system of village water-works suf- 
ficient for fire and domestic purposes—large 
enough for a village of 3,000 to 5,000 inhabi- 
tants.” 

WESTFIELD, PA.—The sum of $25,000 is 
to be expended on a water-works plant to be 
established at this place by a company of 
which J. H. Miller is president. 

MADISON, ILL.—The Madison Water- 
Works Company will soon erect a plant at this 
place, at an estimated outlay of $20,000. 
Charles D. MclI.ene can furnish particulars. 

Dover, N. J.—Important improvements 
and extensions are soon to be made to the 
local system of water-works. 

CHAMBERSBURG, PA.— The water-works 
project at this place has progressed so far 
that proposals for doing the work will soon 
be wanted. 

KALKASKA, MicuH.—The work on a system 
of water-works here is to be commenced im- 
mediately by the Michigan Pipe Company, of 
Bay City, Mich. About 334 miles of Wyckoff 
pipe, 30 hydrants and valves, special castings, 
etc., will be used. 


BELVIDERE, ILL.—A complete system of 
water-works is to be established at this place. 


La GRANGE, GA.—The establishment of 
a system of water-works is now being agitated 
in La Grange, and a vote by the citizens, for 
or against the issuance of bonds for that pur- 
pose, will be held some time soon. 


CHICAGO, ILL.—The Finance Committee 


of the City Council has decided to recommend 
the construction of a new water supply system 
for Lake, a suburb of this city, at a cost of 
$1,000, 000. 


LINCOLN, ILL.—Regarding the report that: 


this place was to have water-works, Joho H. 
Starkey, City Clerk, writes: ‘‘We have a good 
system of water-works, that was put in in 1886 
by New York parties.” 


ATLANTA, GA-—The Hall Bros., civil and 
mining engineers, have completed a report of 
their survey of a waterway to North Peach- 
tree, estimating the cost at $223,000. 


Butre, Mont.—The surveyors for, the 
Silver Bow Water Company's new pipe line 
from the head of German gulch have reported 
the additional water supply to the city from 
that gulch is just what is wanted, and that 
operations can proceed at once. 


SAVANNAH, Ga.—The Savannah Water 
Company will extend its mains to Petersburg, 
a suburb of this city. 


COLDWATER, Micti.—The following pro- 
posals for certain furnishings for the water- 
works system at this place, have been opened. 
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PuMPING STATION.—George Camike, Cold- 
water, deductions made, $8,208; Campbell & 
Baer, Hillsdale, Mich., complete, $8,333: 
Brown & Sherman, amended bid, Coldwater, 
Mich., $7,566; Moffett, Hodgkins & Clarke, 
complete, $7,800. 

Pump WELL.—Brown & Sherman, Cold- 
_water, 20 feet deep, $725; 25 feet deep, $I,- 

014: 30 feet deep, $1,582; 40 feet deep, $2,- 
720; Moffett, Hodgkins & Clarke, Syracuse, 
N. Y., 20 feet deep, $2,500; 25 feet deep, 
$3,500; 30 feet deep, $5,000; 40 feet deep, 
$7,000; Dowagiac Construction Co,, Dowagiac, 
Mich., 30 feet deep, $3,700; T. C. Brooks, 
Jackson, Michb., 30 feet deep, $6,000. 

ARTESIAN WELL.—Dowagiac Construction 

Co., Dowagiac, Mich., for 8 6-inchgwells, 50 
feet deep, $2,161.14; 65 feet deep, $2,464.17; 
70 feet deep, $3,562.34; 75 feet deep, $2,- 
663.50; 80 feet deep, $2,760; strainers for all, 
$280 extra; Islard City Weil Co., Eaton Rap- 
ids, Mich., all $250 per foot for 6-inch wells; 
National Water Supply Co., 6 wells, $2,385; 
10 wells, $4.305; Cook Well Co., St. Louis, 
Mo., 6-inch well, 55 feet deep, $240, each 
well: 8-inch well, 55 feet deep, $294; 6-inch 
well, 95 feet deep, $335; 8-inch well, 95 feet 
deep, $415. 

PuMPING MACHINERY AND BO!ILERS.— 
Hughes Steam Pump Co., 12-horse power, 
four bids, as follows: $4,000, $3,460, $3.- 
510, $2,890; Lansing Iron and Engine Works, 
boilers only, $1,794: Erie City Iron Works, 
boilers only, $1,485; Jackson Foundry and 
Machine Co., boilers only, $1,600; Holly 
Manufacturing Co., engine, four bids, as 
follows: $2,500, $3,500, $2,800, $3,900. 
Price of two pumps twice that of one, less 10 
per cent of the total amount. Deane Steam 
Pump Co., engine, $5,630; E. Mansell, com- 
plete, $2,603. 


Mason City, ILL.—Considerable pipe will 
soon be wanted at this place for the water- 
works plant, which is at present under way. 


TarBoro, N. C.—The water-works ques- 
tion is still the all-absorbing topic at this 
place. 


BuENA Vista, GA.—According to reports 
the water-works system projected for this 
» place will soon take shape. 


SuTToN, NeB.—The following bids for con- 
structing a water-works system were received 
by A. A. Richardson, Lincoln, Neb., Oct. 
1, Contracts awarded as follows: Porter Boiler 
Manufacturing Co., Chicago, stand pipe, 
$2,500; boiler $500; John McCarthy, Wy- 
more, Neb., base of stand-pipe, $900; T'ama- 
qua Mfg.Co.. hydrants, $783; Bourbon Copper 
and Brass Works, Cincinnati, valves, $193; 
E. C. McCushland, Grand Island, Neb., pipe 
laying, 8, 6 and 4-inch, 19 cents per foot; 
Fredericks & Wen‘z, Sutton, Neb., house, 
$700; South St. Louis Foundry and Pipe 
Co., St. Louis. pipe, $33; special, $56. All 
bids on wells and machinery rejected. 


WESTCHESTER, PA.—The Water Committee 
of the Borough Council has for several days 
been prospecting in the eastern part of West 
Goshen township for a more adequate supply 
of water for the town, the recently established 
industries in the place having made such a 
step necessary. 


ATLANTA, GA.—The Atlanta Constitution 
publishes the following proposals for the con- 
struction of a new water supply, on the two 
lift scheme at this place, which were opened 
October 1, by the General Committee on new 
Water-Works: 

Filters.—National Water Purifying Co., 
New York, $24,900, bid including buildings, 
etc; Hyatt Pure Water Co., New York, $26,- 


704. 

Pumping Engines.—Holly Manufacturing 
Co., Lockport, N. Y., 6,000,000-gallon en- 
gine, $28,120 and $41,600; 10,000,000-gallon 
engine, $49,900 and $72,800. Ilenry R. 
Worthington, 6,000,000-gallon engine, $37,- 
000; 10,000,000-gallon engine, $40,000. 

Botlers.—Atianta Machine Works, $14,700; 
Holly Manufacturing Co., $21,240. 

Pipe.—Anniston Pipe Works, W. F. Plane, 
agent, cast-iron pipe and specials as per 
printed advertisements, 20, 30 and 36-inch 
cast-iron pipe, $22.95 per ton; specials at 
$2.35. . H. Merigold, Anniston, Ala., 36- 
inch pipe, $5 per lineal foot; 30-inch pipe, 


- $1.25 per lineal foot; 20-inch pipe, 85 cents 


per lineal foot. For solid rock excavation add 
$1.25 per cubic feet. R. LD. Wood & Co., 
Philadelphia, 33, 30, 20-inch pipe, $25 per 
ton; specials, 234 cents per pound; Y’s and 
breeches, 375 cents per pound. Tbe McNeal 
Pipe and Foundry Co., Burlington, N. J.. 
36, 30, 20-inch pipe et $29.71 per ton; spe- 
cials, 23 cents per pound. The Addyston 
Pipe and Steel Co., Cincinnati, O., pipe, $28 
per ton; specials, $60 and $80. Dennis, 
Long & Co., Louisville, Ky., pipe at $25.80 
per ton; specials, 3 cents per pound. How- 
ard-Harrison Iron Co., Bessemer, Ala., pipe, 
$22,24 per ton; Specials, 24% cents per pound. 
E. Sutphin, St. Louis, Mo., 20-inch pipe, 
$3.25 per lineal foot; 30-inch pipe, class B, 
$5.76 per lineal foot; 30-inch pipe, Class C, 
$6.24 per lineal foot; 36-inch pipe, $9.25 per 
lineal foot; valves, 20-inch, $145; valves, 30- 
inch, $420; valves, 36-inch, $570. This bid 
includes the laying of pipe. 20-inch pipe, 80 
cents per lineal foot; 30-inch pipe, $1.48 per 
lineal foot; 36-inch pipe, $4.67 per lineal foot. 
Gloucester Iron Works, Philadelphia, 36-inch 
pipe, $28.91 per ton; 30-inch pipe, $28.91 
per ton; 20-inch pipe, $28.91 per ton; specia! 
castings, above sizes, $55 per ton. Dunn 
Bros., Birmingham, Ala., or Rome. Ga., 36- 
inch pipe, 75 cents per lineal foot; 30-inch 
pipe, 52 cents per lineal foot; 20-inch pipe, 
36 cents per lineal foot. 

Valves.—Bids to furnish valves for the works 
were received from the Eddy Valve Co., Water- 
ford, N. Y., and the Ludlow Valve Manufac- 
turing Co., Troy, N. Y. 

The following are the bids on a scheme 
contemplating only one lift. These bids were 
presented by request of the Water-works 
Committee, at a subsequent session. The H. 
R. Worthington Co., of New York, put in 
a bid reading: For two 7,000,000-gallon en- 
gines, $85,000; a 10,000,000-gallon engine. 
$17,250, and nine boilers, $16,047. ‘he 
Holly Co.’s bid was: For two 7,000,000- 
gallon engines, $99,000; a }0,000,000-gallon 
engine, $22,500, and eight boilers, $1,600. 
The one-lift scheme suggest two 7,000,000- 
gallon engines at the river, with 10,000,000- 
gallon engine to raise the water from the river 
to the reservoir. ‘lhe bids were referred toa 
special committee. The contract for furnish- 
ing the pipe was awarded to the Howard 
Harrison lron Company, of Bessemer, Ala. 


GALVESTON, TEx.—Some time ago the 
City Council advertiseed for bids to sink an 
experimental well, to demonstrate if pure, 
wholesome water could be obtained by that 
process. Only one bid was received, and that 
not being satisfactory, ata meeting of the 
Council held recently, the Water Committee 
was authorized to contract with any reliable 
well boring company which would agree to 
sink a deep well. The Council has already set 
aside $24,000 for this purpose, and has author- 
ized the committee having the matter in 
charge to expend apy reasonable amount above 
seer sum for the purpose of securing sach a 
well. 


WASHINGTON, D. C.—An exchange pub- 
lishes the following item: ‘‘The acting Vice- 
Commercial Agent of the United States at 
Noumea, New Caledonia, informs the Depart- 
ment of State in a dispatch under date of 
August rg, that the municipal authorities of 
that city have invited bids for the construction 
of a pers’ water supply between the Dum- 
bea River and the city of Noumea. For the 
information of any American firms who may 
desire to bid on the work, the acting Vice- 
Commercial Agent, in his dispatch, informs 
the department that similar works have been 
constructed for the city of San Diego, Cal., 
which presents a remarkable analogy with the 
situation of Noumea. The Dumbea River is 
about 30 kilometers from the city. The esti- 
mated cost of the work is about 2,500,000 
francs ($500,000), the Government will fur-— 
nish labor at 50 centimes (rocents) per day. 
The department will be pleased to aid Ameri- 
can firms all they can in obtaining the neces- 
sary information to enable them to bid on the 
work.” 


MERIDEN, ConnN.—The Water Committee 
has submitted its report to the Common 
Council on the question of an additional 
water supply. The report recommends the 
North Side site as the most available, and 
places the cost at $200,240. No action Las as 
yet been taken on the report. 


RICHLANDs, VA.—lIt is stated that the coa- 
tract for constructing a system of water-works 
at this place has been awarded to Howard 
Murphy, of Philadelphia, Pa. 


EaTONTON, GA.—Regarding the report 
that this place was to have a system of water- 
works, Town Clerk D. B. Nesbdet writes: 
‘* There are no prospects for water-works in 
our town at present.” 


ROCHESTER, N. Y.— Contracts will soon be 
let for numerous water-works extensions. 


GRENADA, MIss.—At a public meeting held 
September 24 it was decided to settle the 
question of water-works and electric light by 
a special election. ‘[he proposition is for the 
city to father the enterprise by the issuance ot 
$20,000 of bonds, to run 20 years. 


Eau CLAIRE, Wis.—Reports say that ne- 
gotiations are pending for the purchase of the 
Dells Water Power Company, the Eau Claire 
Gas Company and the Brush Electric Light 
Company, by a syndicate of Maine capitalists. 


GOSHEN, IND.—There is now a scheme on 
foot at this place to make an expenditure of 
$20,000 on a system of water-works. 


MISHAWAKA, IND.—A _ water works com- 

ny has been incorporated for the purpose of 
introducing water io this place; capital stock, 
$20,000. For particulars address Wallace EI. 
Dodge, as above. 


River Forest, ILL.—A water works sys- 
tem is one of the improvements proposed for 
this place. 


MiLtForp, Mass.—A new pump, with a 
daily capacity of 1,500,000 gallons, is to be 
added to the plant of the local water com- 
pany. 

OconTo, Wis.—A water-works system, with 
11 miles of pipe and 80 bydrants, is to be es- 
tablished at this place. 


LeXINGTON, NesB.—A. A. Richardson, en- 
ineer, Lincoln, Neb., is drawing plans for 
$20,000 water-works for this place. 


WATER VALLEY, Miss.—The people of this 
place have voted the sum of $10,000 for 
water-works, and if the Board of Aldermea 
indorse their action, operations will soon com- 
mence. 
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SAN ANGELO, TeEx.—The President of the 
San Angelo Water-Works Company, writes: 
“* The City Council is soon to act on our 
proposition to enlarge, remodel and extend 
our worss. New source of supply, new pump- 
ing machinery, additional tower, and 6 miles 
of cast-iron mains extensions.” 


HINGHAM, MASs.—Several thousand feet 
of water mains are to be laid ‘in this place. 


HeEsron, Nes.—Plans and specifications 
are now being prepared for a $25,000 water- 
works for this place by A. A. Richardson, en- 
gineer of Lincoln, Neb. For further informa- 
tion apply to A. A. Richardson, engineer, 
Lincoln, Neb. 


Jersey City, N. J.—A contract for 200 
lengths of 8-inch cast-iron pipe, and 600 
lengths of 6-inch, has been awarded to R. D. 
Wood & Co., of Philadelphia, for $26.95 per 
gross ton. 


TORONTO, ONT.—Among the improvements 
proposed for the water-works system at this 
place is the additién of two 10,000,000 gallon 
pumping engines. 


Farco, DaK.—At the meeting of the 
Council next week steps will be taken to im- 
mediately commence to lay mains, as far as 
the finances permit, in those portions of the 
city which have hitherto been without a water 
supply. For particulars address Mayor Ball, 
as above, 


PARKERSBURG, PA.—The citizens of this 
place are taking steps towards organizing a 
company for the purpose of supplying the 
town with water. : 


McKEEspPortT, PA.—The Superintendent of 
the water-works at this place has recommended 
the addition of two compound condensing 
engines, an additional rising main and a new 
power house, the entire cost being estimated 
at $40,000. 


BENTON EIARBOR, MICH.—The Board of 
Trustees of this place has granted a franchise 
to the Benton Harbor Water Supply Company 
to establish and maintain a system of water- 
works here. Several miles of mains will be 
laid and 75 hydrants will be used. For par- 
ticulars address George B. Thayer, City Clerk, 
as above. 


WILTon, IowA.— The projected water- 
works system for this place will cost $14,000. 


WATERBURY, CONN.—The question of im- 
proving the water supply at this place is re- 
ceiving the attention of the local authorities, 


BLAINE, WASH.—J. W. Tanner, City Clerk, 
writes: We have a water-works under con- 
struction, which will be completed by the 1st 
of January, 1891. Franchise granted to the 
Northwest Water Company, and operated by 
the same. 


WATER-Works.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Keithsburg, IIl.; Philadelphia, Pa.; 
Austin, Tex.; Asbland, Ky.; Berryville, Va.; 
Toronto, Canada; Rushville, Ind. 

SEWERAGE. 


For Additional Sewerage Items see Proposal Columns 


Des MOINES, Iowa.—Civil Engineer B. 
Schreiner writes: ‘‘ The improvement of the 
sewerage system of this city consists, besides 
some laterals of smaller extent, of a 66-inch 
intercepting sewer, which will be completed 
before the fall season ends. This sewer will 
be at present one mile long, with future ex- 
tension of perhaps another mile. This sewer 
is calculated to drain about three square 
miles, and was mainly constructed to facilitate 
the drainage of cellars and basements, as the 
underground water in these localities rises to 
within two to three feet to the surface. The 
price for this sewer is $5.65 per lineal foot, 
including manholes and catch-basins.”’ 


JOLIET, ILL.—A general sewerage system, 
to cost about $140,000, will likely be projected 
here next season. Plans were made some 
time since by Charles H. Ledlie, C. E., of 
417 Olive Street, St. Louis, Mo. 


KNOXVILLE, TENN.—It is expected that 
Colonel Hartford will render his report re- 
garding his survey looking to the construction 
of a sewerage here very soon, after which the 
final steps will be taken in the matter by the 
Board of Public Works. 


SACRAMENTO CAIL..—The question of a sys- 
tem of drainage for this city is at present be- 
ing discussed by the local officials. County 
Surveyor Boyd has just completed a survey of 
the place, and it is expected that important 
steps will soon be taken. 


ALBANY, N. Y.—The following proposals 
were received by the Board of Contract and 
Apportionment, October 6, for the placing of 
certain drains: John Doyle oftered to lay 
2,180 lineal feet of 18-inch pipe for $3 per 
foot; 916 feet of 15-inch pipe for $2.75 per 
foot; 3,248 feet of 12-inch pipe for $2.50 per 
foot; 170 feet of 6-inch pipe for 60 cents per 
foot; 60 Y branches for the 18-inch, $6.50 
each; 33 15-inch Y’s, $5.80 each: 94 12-inch 
Y's, $5.50 each; 15 manholes, $70 each; 4 
lampholes, $20 each; 14 receiving basins, $95 
each; 60 feet of 3-foot culvert, $4.50 per foot; 
200 feet of 2-foot square box drain, $1.50 per 
foot. William S. Dyer, for the first item, 
$1.53; second, 95 cents; third, 69 cents; 
fourth, 25 cents; fifth, $3.25; sixth. $2.25; 
seventh, $1.95; eighth, 4714 cents; ninth, 
$10; tenth, $80; eleventh, $1.63; twelfth, $1. 
John J. Ifoller, first, $2.18; second, $1.85; 
third, $1.60; fourth, 25 cents; fifth, $3.85; 
sixth, $3.05; ‘seventh, $2.60; eighth, $55; 
ninth, $14; tenth, $95; eleventh, $4; twelfth, 
50 cents. William E. Murphy, first, $3; 
second, $3; third, $285; fourth, 50 cents. 
fifth, $9; sixth, $8.50; seventh, 38; eighth; 
$50; ninth, $16; tenth, $90; eleventh, $3.50, 
twelfth, 60 cents. Thomas Reilly, first, 
$4.90: second, $4.75; third, $4.60; fourth, 
$2.30; fifth, $860; sixth, $790; seventh, $740; 
eighth, $99; ninth, $75; tenth, $190; eleventh, 
$6; twelfth, $3. 


ORANGE, N. J.—The Citizens’ Commit- 
tee, appointed to confer with the Common 
Council Committee on the plans for the pro- 
posed sewerage system, has submitted its 
report to the people. The report recom- 
mends the house sewerage system, as desig - 
nated by C. Ph. Bassett, C. E., to which the 
consulting engineers have given their ap- 
proval, ‘provided the ground water drainage 
is excluded from the house sewers, is com- 
plete and sufficient, both for the present and 
for the forty years next to come.” It is also 
provided that ‘‘the ground water piping be 
connected with the storm water system and 
not with the house system.” ‘he Committee 
also recommends that the proposed system be 
adopted by the city, as soon as the power to 
act is given. Henry Graves is chairman of 
the Committee. 


Far Rockaway, N. Y.—Civil Engineer 
Thomas D. Smith has been requested by the 
Board of Sewer Commissioners of this place to 
prepare two maps, one showing the outlines of 
a gravity system having one outlet, and then 
a similar system having two outlets, either to 
be made available with or without a system of 
deodorization, as might subsequently be de- 
termined upon. These maps are to show the 
locations of ali main and lateral sewer pipes, 
the necessary depth of cuttings, etc. It is ex- 
pected that Mr. Smith will make a report at a 
meeting of the Board to be held in a few days. 


Quincy, Mass.—The Committee on Sew- 
erage has submitted its report to the City 
Council. It recommends the adoption of an 
act to authorize the city to adopt a system of 
sewerage or sewage disposal for a part or the 
whole of its territory, in accordance with any 
general plans which have been or may be a 
proved by the State Board of Health, the au- 
thority to construct, lay, maintain, repair, alter 
and operate to vest in a Board of Commis- 
sioners, to be appointed by the Mayor as soon 
as practicable after the passage of the act. 
The matter was laid on the table. 


WooNSOCKET, MAss.—At a meeting of the 
Business Men’s Association of this place, 
held October 7, the sewerage question was 
discussed. James Murray is president of the 
Association. 


SCRANTON, Pa.—It is proposed to estab- 
lish a system of sewers at South Scranton. 


MrT. VERNON, O.—Plans and specifications 
for the main sewer in Eastern District No. 2 
are on file in the office of the City Civil Engi- 
neer, who can furnish particulars regarding 
further operations. 


NEwport, R. I.—Numerous sewer exten- 
sions are to be made at this place. 


TRON MounTAIN, MICH.—John J. Saving, 
City Clerk, writes: ‘‘ The sewerage system 
contemplated by this city has fallen through 
for the present.” 


Macon, GA.—It is stated that Jchn T. 
Boiteuillet will introduce a bill in the Legisla- 
ture to sewer this city. After this action is 
taken the people will be called upon to vote 
on the question. 


SEWERS.—See our Proposal Columns fo 
information regarding sewer construction a 
the following places: Jersey City, N. i: 
Dayton, O.; New York City; Denver, Col. 
Albuquerque, N. M. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge items see Proposal Columns. 
PHILADELPiiIA, PA.— The specifications 
for the approaches to the proposed bridge over 


the Schuylkill River at Walnut Street, this 
city, are now ready and are in the hands of 


Louis Wagner, Director of Public Works. 


Boston, MAss.—The following bids were 
received October 4 for widening the drew of 
the North Harvard Street bridge: George H. 
Cavanaugh, $9,500; Alexander McInnis, 
$10,153; W. A. Kenrick & Son, $10,169.92; 

ohn Cavanaugh, $7,900; May & Ellis, 
8,750. 


Sioux City, Iowa.—An ordinance requir- 
ing the building of a viaduct over the railroad 
tracks on lower Fourth Street has been passed 
by the City Council, and the City Engineer 
has been instructed to make the necessary 
plans and specifications. The proposition of 
the Chicago, Milwaukee and St. Paul Co. to 
build a viaduct over its track on Fairmount 
Avenue has also been accepted by the 
Council. 


SCRANTON, PA.—It is more than probable 
that this city will pass the ordinance author- 
izing the erection of several bridges. 


BALTIMORE, MD.— According to reports 
the Baltimore and Potomac Railroad Co. will 
soon bridge its tracks in this city. 


CHARLOTTE, N. C,—Reports say that the 
Charlotte, Columbia and Augusta Railroad 
Co. may erect an iron bridge over its tracks, 
in this city. Address the Chief Engineer, this 
city. 


McKEgspPort, Pa.—The proposed bridge, 
to be known as the Port Vue structure, to 
span the Youghiogheny River, at Thirteenth 
Street, is to be erected. 


BIDDEFORD, ME.—A new bridge is to be 
erected at this place. Address the County 
Commissioners, as above. 


Avucusta, GA.—The bridge projected to 
span the Savannah River, to be built by the 

orth Augusta Company, is soon to be com- 
menced. General Manager James V. Jack- 
son expects to receive the plans and specifica- 
tions from Grant Wilkins, the contracting 
engineer of the bridge, and then proposals will 
be advertised for. It is proposed to open the 
bids October 20. 


ZANESVILLE, ALA.—A new bridge is to be 
erected over Village Creek, at this place. Ad- 
dress Clerk Miller, of the City Court, for de- 
tails. 

KNOXVILLE, T&NN.—The following bids 
for the erection of an iron bridge on Fifth 
Avenue, this city, were received by the City 
Engineer, October 4: King Iron Bridge Co., 
Cleveland, O., with Dalton rail, $14,500; with 
Cincinnati rail, $14,835; Wrought Iron Bridge 
Co., Canton, O., $15,200; Youngstown 
Bridge Co., Youngstown, O., $15,450; 
Smith Bridge Co., Toledo, O., $15,549; 
Massillon Bridge Co., Massillon, O., $15,- 
600 through truss; $15,700 low truss; Chicago 
Bridge and Iron Co., Chicago, Ill., $15,- 
789; Edge Moer Bridge Works, Edge Moor, 
Del., $16,349. 


KNOXVILLE, TENN.—This city is consider- 
ing plans for replacing the Gay Street bridge 
with a plate girder one: length, about 600 
feet; roadway, 22 feet; two 8-foot sidewalks: 
capacity 100 pounds over all. 


KNOXVILLE, TENN.—The Cherokee Land 
Company of this city will build, at an early 
date, a highway bridge across the Tennessee 
River here. The bridge will be about 1,200 
feet long, including approaches. J. C. J. 
Williams, President. 


PiTTsBURG, PA.—The project to construct 
a bridge from Ella Street, Sixteenth Ward, to 
Ridge Street, Thirteenth Ward, over the val- 
ley, has been returned to the Council with a 
negative recommendation. 


BALTIMORE, MD.—Proposals will soon be 
wanted for the construction of the Monroe 
Street Bridge, the plans, etc., for which are 
now being made. 


Boston, MAss.—Plans for a bridge to be 
erected at Roxbury, over the tracks of the 
Fitchburg, to abolish the present grade cross- 
ing, have been submitted to the City Council 
for approval. The estimated cost of the 
bridge proper is placed at $78,142. 


DALLAS, TEX.—Contracts for the erection 
of bridges over Turtle Creek, at Lemmon 


Avenue and Peak Street, have been awarded 


to the George E. King Bridge Company. 


ITANCOCK, MpD.—It is probable that the 
proposed bridge tv be erected over the Poto- 
mac River, at this place, will soon be built, at 
a cost of $16,000. 


CHARLOTTE, S. C.—Reports say that the 
Charlotte, Columbia and Augusta Railroad 
will bridge its tracks at this place. 


West Bay City, MicH.—The Saginaw 
River is to be bridged at this place by a 
$41,000 structure, the plans for which are now 
being prepared. 


BripGes.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Augusta, Ga.; Zanes- 
ville, O.; Becket, Mass.: Heletia, Mont.: 
Greenville, S. C.; Dublin, Ga.; Houston, 
Tex.; Philadelphia, Pa. 


RAILROADS CANALS ETC. 


ALTON, JLL.—The Holmes syndicate has 
purchased the two street railroads here, and 
will build a new line, and operate all three by 
electricity. 


KNOXVILLE, TENN—The Knoxville Street 
Railway Company is having surveys made 
under direction of W. C. Crozier, C. E., for 
an extension of its system to Lounsdale, about 
two miles. 


STREET-WORK AND PAVING. 


WESTMINSTER, MD.—The sum of $30,000 
remains to be expended on improving the 
streets of this place. 


TOLEDO, O.—Numerous street improve- 
ments are soon to be made in this city. 


MONTREAL, CAN.—The Sicilian Asphalt 
Paving Company has been awarded the con- 
tract for laying an asphalt sidewalk, one inch 
thick, on a 4-inch concrete foundation, at 
$3.23 a square yard, and 49 cents for the curb 
stone. 


SALT LAKE City, UTAH. — Numerous 
streets of this city are to be repaved. 


GAS AND ELECTRICITY. 


WILTon, Ilowa.—An electric ligbt plant is 
to be established here at once. 


ATLANTA, GA. — The Atlanta Electric 
Illuminating Company has been organized 
at this place with M. H. Atkinson for Presi- 
dent, and a capital stock of $100,000. 


LitrLe FALus, N. Y.—A citizens meeting 
was held at this place October 4, tor the pur- 
pose of looking into the advisability of organ- 
ing a local electric light company with a view 
of utilizing the East Canada Creek for power. 
The meeting resulted in appointing the Hon. 
S. M. Richmond chairman of a committee to 
confer further in the matter with the Village 
Trustees. 


TORONTO, ONT.—Rumors say that this city 
will soon want bids for lighting the public 
streets by gas, as the electric lights are to be 
abandoned. 


LEECHBURG, PA.—An electric light plant is 
to be established at this place. 


BERLIN, Wis.—Ano electric light plant is to 
be established at this place, at a cost of $12,- 
000. 


OscoDA, MicH.—The people of this place 
have decided in favor of establishing an electric 
lighting plant. 


ALEXANDRIA, LA.—The question of estab- 
lishing an electric light plant is being dis- 
cussed. 


Jamaica, N. Y.—A few weeks ago the 
Trustees of this village awarded a contract to 
the National Electric Manufacturing Com- 
pany to light the village by electricity at the 
rate of $17.50 for each lamp of 32 candle- 
power. The Jamaica Gas Company wanted 
$24 per lamp. Three electric companies com- 


-peted, and the National was the lowest bid- 


der. On October 8 the gas company took an 
assignment of the contract. he assignor 
will put in the plant as provided for in the 
contract. The number of Jamps will be 150 
at starting, but 200 will be required to fully 
light the village. 


SANTA FE, N. M.—The sum of $25,000 is 
to be expended on an electric light plant for 
this place. 


ELEcTrRic RAILWAYS.—New electric rail- 
ways will be establisned, and improvements 
will be made to those already in operation at 
the following places: Olympia, Wash.; Law- 
rence, Mass.; Venice, Ill.; Sacramento, Cal.: 
Knoxville, Teno.; Barnegat, N. J.; Phila- 
delphia, Pa.; Eau Claire, . Wis.; Cheyenne 
Park, Col.; Reading, Pa.; Schenectady, N.Y.; 
New Havea, Cons, ; 
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BIDS OPENED. 


ALBANY, N. ¥Y.—Superintendent of Public 
Works Hannan awarded the following con- 
tracts October 7: For superstructure of an 
iron bridge east of Jock No. 42, Erie Canal, 
near Herkimer, to Groton Building Co. at 
$2,070. For rebuilding culvert at Mechanics- 
ville, to Cunningham & Riley, Sandy Hill, at 
$5,597.30. Improving 3,9co feet of canal 
wall near Mechanicsville, to same parties at 
$29.389. Improving wasteway north of Me- 
chanicsville, to same parties at $5,708.75. 
Improvements to canal wall near Lansings 
waste weir to J. W. Whalen, of Whitehall, at 
$10,144.25. Improving 3,200 feet canal wall 
near Searles waste weir to Gardin & Dardes, 
of Fort Edward, at $18,011.50. 


Brooktyn, N. Y.—Bids for two new boilers 
at the penitentiary were received by the Char- 
ities Commissioners October 4. They were as 
follows: R. A. Robbins, $2,497; Peter J. 
Donahue, $2, 300; C. E. Jackson (for the Ver- 
tical ‘tube Boiler Company), $1,975; Smith 
Brothers (for the Brooklyn Iron Works), 
$2,475; Alexander Reid, Jr., $2,220; Donigan 
& Swift, $2,042; Blake & Williams, $2,087; 
Reene & Thomas, $2,200. 


OcvensBurGc, N. Y.—The E. H. Cook 


Company, of Rochester, N. Y., has secured’ 


the contract for hea.ing the St. Lawrence 
State Hospital for the Insane, located at this 
place, the figure being $100,000. 


MINNEAPOLIS, MINN.—The contract for 
go miles of the extension of the Soo from 
Hankinson, N. D., northwest, has been let to 
Linton & Co., 4o1 Nicollet Avenue, Minne- 
apolis. Work will begin at once and pushed 
to completion as fast as possible. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architects 
of the ‘Treasury Department: ’ 

Pittsburg, Pa.—Low-pressure heating and 
ventilating apparatus Of the Court House and 
Post-office at this place, opened’ October 8. 
Bidders: Schaefer & Becker, Cleveland, O., 
$75,230.30; Q. N. Evans Construction Co., 
New York, $76,209; Kelly & Jones Co., 
Pittsburg, Pa., $64,493; Crook, Horner & 
Co., Baltimore, Md., $59,867.43; Samuel I. 
Pope & Co., Chicago, llJ., $46,850; John 
Lyon, $61,075.66. 

Eastport, Me.—Rolled iron beams, girders, 
etc., for the first story of the United States 
Custom House and Post-office at this place. 
Opened October 7. Bidders: Dearborn 
Foundry Co., Chicago, Ill., $880,000; Charles 
Raffen & Co , Chicago, IIl., $1,115,000. 


NAVY DEPARTMENT. 


Norfolk, Va.—For tile capping for the 
marine railway at the Navy Yard at this 
place. Opened October 8. Bidder: Holtz- 
claw Bros., Hampton, Va., $2,369. 

Boston, Mass.—Pumping plant for the dry 
dock at the Navy Yard at this place. Opened 
October 8. Bidders: Holly Manufacturing 
Co., Lockport, N. Y., $156,400; Southwark 
Foundry aod Machine Co., of Philadelphia, 
Pa., $149,890; Samuel I. Pope & Co., Chicago, 
Il]., $134,197. 

Norfolk, Va.—For connecting the new 
pumps with the old dry docks at this place. 
Opened October 8. Bidder: Crook, Horner 
& Co., Baltimore, Md., $14,809. 


WASHINGTON, D. C.—Bids were opened at 
the Navy Department, October 6, for the con- 
struction of the three steel tugs for the use of 
the navy, to cost not exceeding $35,000 each. 
The bids were as follows: Globe Iron Works 
Company, of Cleveland, O., for three tugs, 
$103,500, or at the rate of $34,500 for each, 
The Pusey & Jones Company, of Wilmington, 
Del., for one tug $45,000, for two tugs, $44,, 
ooo each, and for three tugs, $43,000 each- 
John H. Dialogue, of Camden, N. J., for 
three tugs, $99.900, at the rate of $33,300 for 
each. People’s Machine and Boiler Works, 
of Baltimore, Md., for one tug, $34,500, and 
for two tugs, $34,250 each. Neahe & Levy, 
of Philadelphia, for one tug, $33.364, and for 
three tugs $100,000, or $33,333% for each. 
The Samuel L. Moore & Sons Company, of 
Elizabeth, N. J., for one tug, $34,500, for 
two tugs $34,125 each, and for three tugs 
$34,000 each. Harrison Loring, of Boston, 
Mass., for three tugs $97,314, or at the rate 
of $32,438 each. ‘The bid of Neafe & Levy 
is irregular in not being according to the 
plans of the Department. 


TRENTON, N. J.—The following proposals 
for the construction of a bridge over Stony 
Brook, at Mone’s Mills, were opened by the 
Board of Chosen Freehohlers, October 8: 


~ ~ 
a” 


the Pullman Palace Car Co. 


Iron work. New Jersey Steel and Iron Com- 
pany, $1,800; Penn Bridge Company, Beaver 
Falls, Pa., $1,820; Wallis Iron Works, Jersey 
City. $1,985; Pittsburg Bridge Company, 
Pittsburg, $1,810; Millicken Brothers, New 
York, $1,875; Groton Bridge and Mfg. Co., 
Groton, N. Y., $1,806; Wrought Iron Bridge 
Company, Canton. O., $1,809. Mason work: 


James Duncan, $3,481; Chatten & Ewing, 
$2,489; A. M. Walton, $2,790; 


J. J. Jobn- 
ston, $2,646. The contract was awarded to 
the lowest responsible bidder. The contract 
on the iron work was awarded to the highest 
bidder, on the grounds that such action would 
insure a complete job. 


INDUSTRIAL. 


NATURAL BRIDGE, VA. — The syndicate 
which recently purchased the park surround- 
ing the Natural Bridge, will improve the 
property by building upon it a substantial stone 
hotel at a cost of $250,000. A feature of the 
improvement will be the illumination of the 
bridge and grounds by electricity. 


PULLMAN, ILt..—S. S. Beman, architect, is 
preparing plans for a $250,000 repair shop for 
It will be 500 
feet square and furnished with steam heat 
and electricity. 


PROPOSALS. 


(Continued from page ii.) 


S. ENGINEER OFFICE, 18 W. SARATOGA 
Street, Baltimore, Md., September 1890. 
—Proposals for completing the SHIP-CHAN- 
NEL leading to the harbor at Baltimore, will 
be received until noon of December 2, 1890, and 
then opened. The attention of bidders is in- 
vited to the actsof Congress approved February 
26, 1885, and February 23, 1887, vol. 23, page 332, 
and vol. 24, page 414, Statutes at Large. For 
information, apply to WM. P. CRAIGHILL, 
Colouel Corps of Engineers, U.S. A. 22 


OFFICE OF LIGHT-HOUSE INSPECTOR, 
Third District, Tompkinsville, N. Y., Post- 


Office Box 2128. New York, N. ¥., October g, 1890. . 


—Proposals will be received at this office until x 
o'clock P. M. on TUESDAY the ir:1th day of No- 
vember, 1890, for peat Sa the Light-House 
Establishment such IRON BUOYS and append- 
ages, mooring-chain, and bells, as may be re- 
quired during the fiscal year to end June 30, 
1891. The articles to be furnished embrace nun, 
can, bel heb as and ice buoys, shackles 
swivels. mooring-chain, ballast balls, iron an 

stone sinkers, etc., allof which are enumerated 
in the specifications attached to the form of bid, 
which may be obtained on application to this 
office. Contracts will be awarded on each item 
separately, and bidders are required to state the 
time when they will agree to deliver the articles. 
The right is reserved to reject any or all bids, 
to strike out any item or items in the specifica- 
tions, and to waive any defects. HENRY F. 
PICKING, Captain. U. S. N., Light-House In- 
spector, Third 


WATER-WORKS, Keithsburg, Ill.—Proposals are 
wanted urtil Ostober 23, for constructing a stand- 


pipe system of water-works. Address J. L. Noble, 
ayor, as above. 


istrict. 


BRIDGE, Augusta, Ga.—Proposals are wanted 
until October 20, for the construction of a bridge to 
span the Savannah River. Address Grant Wilkins, 
9% Peachtree Street, Atlanta, Ga. 


CITY HALL, Keithsburg, Ill. — Proposals are 
wanted until October 23, for the completion of*a city 
alt for said city. Address J. L. Noble, Mayor, as 
above. 


PILE WORK, Savannah, Ga. — Proposals are 
wanted until October ao, for constructing training 
walls in the Savannah River. Address O. M. Carter, 
First Lieut. Corps of Engineers. U.S. A, 


WATER POWER, Winnipeg, Manitoba.—Proposals 
are wanted until October 15, for the construction of the 
work necessary to make available the water power of 
the Assiniboine River. Address Joshua llaway, 
Chairman Special Water Power Committee, as above. 


BRIDGE. Zanesville, O.— Proposals are wanted until 
November 11, for the construction of a bridge across 
the Muskingum River. Address J. A. Knight, Audi- 
tor, as above. 


STREET WORK, Jersey City, N. J.—Proposals 
are wanted until October 20, for the improvement of 
Woodward Street. Address E. A. Dugan, Chairman 
of Streets and Sewers, as above. 


SEWERS. Jersey City, N. J.—Proposals are wanted 
until October 20, for the construction of the Hopkins 
Street Sewer. Address E. A. Dugan, Chairman of 
Streets and Sewers, as above, 


BRIDGE, Becket, Mass.—Proposals are wanted 
until October 16, for the construction of an iron bridge 
atthis place. Address J. A. Hunt, as above. 


RESERVOIR, Philadelphia, Pa.—Proposals are 
wanted uoti! November 7, for the construction of a 
pigs Nici Address Louis Wagner, 132z Filbert Street, 
as aboye. 


CAST-IRON PIPES, Philadelphia, Pa.—Proposals 
ate wanted until October 16, for cast-iron pipes, special 
castings, etc. Address Louis Wagner, 1321 Filbert 
Street, as above. 


LAVATORY BUILDING, Boston, Mass.—Pro- 
posals are wanted until October 20, for building a 
woman's lavatory at Charlesbank. Address Park 
Commissioners at Boston, Mass. 


HOSPITAL, Atlanta, Ga.—Proposals are wanted 
until October 20, for labor and material required in 
constructing the buildings for the Grady Hospital. 
Address Jacob Elsas, Chairman Building Committee 
of Grady Hospital, as above. 


Building [ntelligence. 


BOERNE, TEX.—Dr Barpitz can furnish 
information regarding a $100,000 hotel to 
be built here. 


CADILLAC, MICH. — Lumber mill, cost, 
$50,000; 0, Cobb, Mitchell & Co; b, not 
let. 

Saw mill; cost, $10,000; 0, F A Dig- 
gins & Co; b, not let. 


CAMBRIDGE, MASS. — Howard st, fr 
dwell: cost, $12 200; o, D W Chamberlain, 
a, Chamberlain & Austin; b, R L Snow. 


CHATTANOOGA, TENN.—A hotel to cost 
$250,000 is to be erected on Cameron Hill 
in this city. 


CINCINNATI, O.—Fairfield ‘and Lincoln 
avs, 2%-story br dwell; cost, $15,000; 0, 
Mrs Hannah Marks; c, Jas Griffith & Sons. 

Poplar, near Linn st, 3-story br slaughter 
house; cost, $8,000; 0, Gottlieb Earhart. 


CLEVELAND, O.—Wood and Lake, br and 


st apartment house; cost, $18,000; 0, Robt 
Blee: a, Lehman & Schmitt; b, McMullen 
& Collister. 


Bolivar, Sheriff and Huron, market bldg; 
cost, $300,000, 0, Stock Co; a, as above, b, 
not Jet. 


DALLAS, TEX.—The Oriental Hotel to be 
erected at this place will cost $600,000. 


GALVESTON, TEX.—Av I bet 20th and 
2ist sts, electric street railway station; cost, 
$15,000; 0, Wm H Sinclair, President Gal- 
veston Street Ry. Co; a, N J Clayton & Co. 


GENEVA, ILL.—Burnham & Root, archi- 
tects, Chicago, Ill, have the plans for a 
new court-house for this place. Contract 
not let yet. 


HARVEY: ILL.—Charles Denham, of the 
Harvey Land Association, and others, are 
interested in the construction of a new ho- 
tel, to cost $25,000. 


MINNEAPOLIS, MINN.—lIt is stated that 
a proposition was closed October 6 by which 
a new theater will shortly be opened in this 
city, at a cost of $75,000. Thomas Low, 
the street railway builder, has agreed to 
build the structure. 


MINNEAPOLIS, MINN. — The Franklin 
Av M E Church will build a new church at 
Portland av and 22d st. Reputed cost, 
$80,000. Dr RN McKaig, pastor, taking 
active interest in plans. 


MONTCLAIR, N. J.—Fullerton av, cor 
Plymouth st, addition to Congregational 
Church, and chapel for the same church on 
the adjoining lot; cost, $30,0v0 each; o, 
Congregational Church Society; a, J CCady, 
of New York; b, not let. 


NEW ORLEANS, LA.—A project is on 
foot to build a $1,000,000 resort hotel here; 
Mayor Shakspeare can give information. 


NEWTON. MASS.—Prince st, fr dwell; 
cost, $8,000; 0, Geo P Howlett; a, C H 
McClare; b, Briggs Bros. 


SAGINAW, MICH. —S Franklin, 5-storv 
and basement furniture store and offices; 
cost, $20,000; 0, J] L McCormack; a, F W 
Hollister; b, Wm Meuller. 


SALEM, MASS.—A fire engine house, to 
cost $24,000, is to be erected in this city. 


SARATOGA, N. Y.—A large bathing estab- 
lishment will be erected here over the old 
Putnam Spring. 


BUILDING INTELLIGENCE. 


SIOUX CITY, IOWA.—Cor Douglas and 
12th sts, stone Episcopal church; cost, 
$50,000; o, St Thomas Society; a, Henry 
M Congden; b, not let. 


SOUTH BEND, IND.—Corner Notre Dame 
and Jefferson sts, 2!4-story br and s dwell; 
cost, $10,000; 0, Mrs M Coquillard. 


ST. LOUIS, MO.—Olive st and Grand av, 
br hotel; cost, $18,500; 0, Harriet Beers; 
b, A E Cook. 

S w cor Leonard av and Locust st, br 
car-house; cost, $7,000; a, Mo R R Co; a, 
Milburn & Rich. 

Finney av and Sarah st, br dwell; cost, 
$12,000; o, J E McGueness; b, T C Hig- 
gins. 

Finney ave and Sarah st, br dwell; cost, 
$8,000; o and b, same as above. 

gth and Arsenal sts, br stock house; cost, 
$30,000; o, A B Bwg Ass'n: b, sub-let. 

N wor 23d and Montgomery sts, br 
store and ten; cost, $7,500; 0, Allenberg 
Bros; b, Wm Paul. 

S w cor 12th and McGirk sts, br office 
bldg; cost, $7,000; 0, Louis Obert; b, H 
H Schumaker. 

S e cor Spring and Garfield avs, br 
church; cost, .$10,000; o, First German 
Congregational Church; b, sub-let.. 


ST. PAUL, MINN.—Plans are being pre- 
pared for a new hotel at White Bear Lake, 
to cost $100,000. J D Ramaley will build 
it. 

A permit has been issued to A H Wilder 
for the inside alterations in the 2-story br 
bldg on E 4th st, between Jackson and Sib- 
ley; estimated cost, $10,000. 

Robert nr Delas, 3-story br and s stores 
and dwell; cost, $16,000; 0, C F Meyer. 

Case nr Arkwright, 3-story br stores; 
cost, $30,000; 0, John Dale, President, 
St Paul Building Improvement Company. 

Iglehart or Fisk, 2 2-story br dwells; cost, 
$10,000; o, Burton & Ford. 


TOMAHAWK, WIS.—A hotel, to cost $40,- 
000, is to be erected at this place. 


WATERBURY, CONN.—The School Com- 
mittee has recommended that a new school 
building be provided, and it is understood 
that steps will be taken toward that end. 

WILLIMANSETT, MASS. — br factory, 
30x40; o, Springfield Facing Company; a, 
G P Alderman, of Holyoke. 

WOOSTER, O.—Br business bldg; cost, 
$12,000; 0, Jacob Frick; a, H. B Smith; b, 
not let. 

WORCESTER, MASS,.—Pleasant st, br 
theater; cost, $30,000; 0, R C Taylor;.a, 
Cutting & Forbush; b, day work. 
BUILDING:.—There is nothing over $7,000 

in value to report at the followinz places: 

Geneva, N. Y.: Binghamton, N. Y.; South 

Bethlehem, Pa ; Pottstown, Pa.; Harrisburg, 

Pa.; Wilkes Barre, Pa.; Allegheny, Pa.; 

Poughkeepsie. N. Y.; Galveston, fex.; Waco. 

Tex.; Madison, Wis.; Zanesville, O. 
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SPECIAL OFFERS. 


DousBrLess many of our subscribers have a 
friend who thinks of subscribing to Tur ENGr- 
NEERING AND BUILDING RECORD for the coming 
year, and as every paper, however successful it 
may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember : 


First.—Any present subscriber can have 
his subscription extended one ye ar by send- 
ing us $7.25, accompanied by the name and 

dress of a new subscriber who is not now 
buying THE ENGINEERING AND BUILDING 
REcorD of a newsdealer. 


Second.—Any present subscriber can, un- 
der the conditions mentioned in first offer, 
have his own yearly subscription for $2 by 
sending us, with his renewal, two new 
names and $10, or for $1, by sending three 
new names and $13. 
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IMPROVEMENT OF PUBLIC HIGH- 
WAYS. 


A NUMBER Of States in the Union seem to be 
waking up at last to the necessity of having 
better country roads and a better system of 
making and repairing them, a matter in which 
THE ENGINEERING AND BUILDING RECORD 
has taken great interest, as is shown by the 
numerous articles upon the subject to be tound 
in its columns during the past few years. 

The importance of securing skilled engineer- 
ing supervision, both for the construction and 
maintenance of highways, instead of leaving 
them to the tender mercies of the road overseers 
or highway commissioners, as they are severally 
entitled, in different localities, is patent to any- 
one who has given the subject any attention or 
thought. The engineer should not be an inex- 
perienced one—still less a mere country sur- 
veyor—who, from his ignorance of the work of 
construction, would be easily hoodwinked by 
contractors, or over-ridden by the Board of 
Supervisors or other authority by whom he may 
be employed. One of the worst features of 
the old system is permitting road taxes of any 
person to be worked out by his day labor, or 
that of his teams or hired men, a practice which 
has frequently been condemned by many writers. 
Nothing could be more wasteful in labor or 
more inefficient. 

Ohio has taken the lead, at least amongst the 
Western States, in requiring road taxes to be 
paid in cash, and strong efforts are being made 
both in Pennsylvania and Rhode Island to have 
laws passed abolishing the present practice of 
working them out. In Georgia and Alabama the 
necessity of highway improvement is generally 
acknowledged, and organized efforts are being 
made to obtain the necessary legislation for this 
purpose, though the advantages of securing the 
services of experienced engineers seem hardly 
yet to be understood or appreciated. 

In Tennessee, however, as a consequence of 
the agitation of the subject, Dr. Olin H. Land- 
dreth, of Vanderbilt University, who has for 
some years given to it much thought and study, 
has prepared for the consideration of the Ten- 
nessee Road Congress a bill for a: new highway 
law for the State, in which the necessity for ex- 
perienced engineering superintendence is given 
prominence. The bill seems to have been drawn 
with much skill and care. The practice of 
engaging the services of engineers for the im- 
provement of roadways in different parts of New 
Jersey is also coming into more extended use. 
Taken altogether, there is every indication that 
the subject is, at last, to receive intelligent 
consideration from the proper authorities, and 
that something substantial will be done in the 
way of road improvement and maintenance. 


POLITICS IN MUNICIPAL ENGINEER- 


ING. 


Tue New York daily press recently noticed 
the discharge of two employees by the Dock 
Commissioners, on the complaint of the Chief 
Engineer of the Dock Department, for ineffi- 
ciency. The discharged men have set upa plea 
that they are members of the Grand Army, and 
have engaged an attorney to demand their re- 
instatement on this ground, compelling the 
Commissioners to refer the matter to the Cor- 
poration Counsel for an opinion. They, of 
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course claim that they are not inefficient; but 
their interested statements would weigh little 
compared with the evidence of a skilled and 
reputable engineer like the present head of the 
engineering corps of the Dock Department. 
Incompetent men and shirks are, naturally, to 
be found amongst the veterans as well as in all 
other classes, and whilst the tendency to give to 
men who risked their lives for the country 
during the war, a preference in public employ- 
ment is defensible, no sentimentality should 
stand in the way of their prompt discharge if 
unable to properly fulfill their duties; still less 
if they presume upon their membership in the 
Grand Army to neglect and shirk their work. 
This is only another phase of the crying evil 
of political management of public works in most 
of our large cities. The engineer is held respon- 
sible for the economical and efficient manage- 
ment, as well as for the quality of his work, and 
yet is often compelled to employ men, thrust 
upon him by party tricks and ward politicians, 
among whom the available places are parcelled 
out. If he attempts to discharge them for in- 
efficiency, or even for worse cause, he is thwarted 
by the political “pull”? at once exerted in their 
behalf. When, as was the case under the pre- 
vious Croton Aqueduct Commission, such pro- 
tection is extended to inspectors, the results 
must necessarily be disastrous. It may be too 
much to expect the near approach of an entire 
separation of politics from the expenditure of 
money for public works, but at least the respon- 
sible engineer, who has so much to do with the 
life and health of the community, should not be 
deprived in any degree of his power of removing 
his subordinates for cause, no matter to whose 
influence they may owe their appointments. 


STEAMSHIP FIRE-ROOM VENTILA- 
TION. 


From England comes a report that Zhe Lancet 
recently sent a special reporter on board some 
ships to look into the conditions under which 
stokers work, the result being an article headed 
“Floating Death Traps,’’ and descriptive of a 
state of things which an English contemporary 
hopes is confined to few vessels. 

Unfortunately, Zhe Lancet’s article is not at 
hand and its exact nature, therefore, a matter 
of speculation. It is pretty safe to assume, how- 
ever, that the article deals with the almost ‘intol- 
erable temperatures found in steamship fire- 
rooms, and the directly related subject of venti- 


lation. From the information made _ public 
from time to time, of the exacting char- 
acter of the work performed by 4re- 


men aboard a large number of steamships, 
and of the distressing conditions under which 
this work must be carried on, the general con- 
viction can scarcely have been escaped that the 
problem of how to maintain a fairly comfortable 
atmosphere for these men to work in has re- 
ceived but scant attention. It is not to be ex- 
pected that with blazing furnaces in necessarily 
cramped spaces temperatures much below 100° 
Fahr. can be secured, but, on the other hand, 
there is little reason why they should range from 
20 to 40 degrees above this point. And yet 
such high temperatures are by far more common 
than ship-owners are willing to admit. That 
they can be avoided has been conclusively 
shown. 
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The whole matter, as pointed out in an earlier 
issue, is one of expense, and comparatively 
trifling expense too; but there is little hope of 
having the evil remedied so long as there 1s 
nothing to compel ship-owners to avail them- 
selves of the existing means of bettering the 
fireman’s condition, and so long as men can be 
found to fill the places vacated by others. 


PRIZE FOR WATER-WORKS PROJECT. 


ABOUT sixteen years ago the King of Belgium instituted 
an annual prize of 25,000 francs with a view of encourag- 
ing intellectual works upon various subjects. The prize 
which is to be the object of the international competition 
for 1893 will be awarded for the best work on the means 
of procuring for large cities, and particularly the city of 
Brussels, an abundant supply of the purest drinkable water, 
provision being made for the anticipated increase of popula- 
tion. Both manuscripts and printed works will be ad. 
mitted for competition. The new edition of an existing 
work will only be receivable if it includes considerable 
modifications and developments published in the years 
1889, 1890, 1891 or 1892. ‘Ihe works may be written in 
French, Flemish, English, German, Italian or Spanish. 
Foreigners desiring to compete will have to forward their 
works before the rst of January, 1893, to the Minister of 
Agriculture. Industry and Public Works, in Brussels. 
Any manuscript work for which the prize may be awarded 
must be published during the course of the following year. 
The decision upon the competition will be given by a 
jury appointed by His Majesty the King of the Belgians 
and composed of seven members—three Belgians and 
four foreigners of different nationalities. 


DESIGNS FOR THE FINE ARTS BUILDING 
AT NEW YORK. 


THE following members of the jury appointed to select 
plans for the new fine arts building at New York, met on 
the 14th, inst., in the rooms of the American Fine Arts 
Society, William M. Chase, President of the Society of 
American Artists; Russell Sturges, President of the Archi- 
tectural Leayue ; Howard Russell Butler, President of the 
American Fine Arts Society; E. D. French, President of 
he Art Students’ League, and Edward H. Kendall, Chair- 
man of the Committee on Site and Plans. ‘lhe Society of 
the American Artists, the Architectural League of New 
York, and the Art Students’ League, which, in conjunction, 
compose the American Fioe Arts Society, issued a circular 
some time ago, which was sent to a number of architects 
asking them to compete for plans of a new building, to be 
known asthe Fine Arts Building, and in which each 
society was to occupy.a specified part. 

Three plans were selected at the recent meeting, out of 
thirty-one that were submitted in response to the circular, 
as coming within the requirements of the society and be- 
ing particularly good. ‘lhese will be returned to the 
architects, who will have sixty days to perfect them under 
the instructions of the society, when one of them will be 
selected for the building. 

The three successful architects whose designs were thus 
chosen are, H. J. Hardenberg, of No. 10 West Twenty- 
third Street., with associate artists Walter C. Hunting and 
Jobn C. Jacobsen ; second design, Edmund B. Wells, of 
No. 111 Broadway, ana the third by Babb, Cook & Will- 
ard, of No. 55 Broadway, all of New York. 


THE PENNSYLVANIA SHIP CANAL. 


ACCORDING to Pittsburg reports the surveys of the 
Pennsylvania ship canal are practically finished, and the 
commission appointed by the Legislature will ask the 
State to complete the canal. 

The commission find the scheme feasible, and favor a 
route along the Beaver River to Lake Erie. The com- 
mission, as a body, have not yet given any figures as to 
what it would cost to build the canal, but as individuals 
they have admitted that it would cost as much if not 


more than the Welland canal, which connects Lake Erie 


and Lake Ontario. 


THE Board of Brooklyn Bridge Experts held three 
meetings during the past week. One meeting was given 
over to the continuaticn of the examination of the plans. 
At the otber two, Messrs. Charles E. Emery and W. E. 
Worthen were allowed to explain their ideas. 


THE DUNDERBERG SPIRAL RAILROAD. 


T. L. AND H. J. MuMForD, the controllers of the 
Mauch Chunk Switchback Railroad, have for several 
years thought of building a similar railroad and a hotel on 
one of the Highlands of the Hudson. In pursuance of 
this idea, experimental surveys were made on all the 
mountains in the neighborhood of West Point. The 
Dunderberg was the last to be examined, and was at once 
selected on account of its magnificent views and owing to 
its being the most accessible, and having, in addition, the 
advantage of being nearer the metropolis. Asa result of 
this project a spiral railway is now being built up the side 
of the mountain. The cars will be drawn up by cable, 
the arrangement used being said to he perfectly safe. 
There will be two planes, one 600 feet in elevation, and 
the other ascending 400 feet more. At the top of each of 
these planes will be a stationary engine, which will per- 
form the work of hauling up the trains. The cars will 
return to tne foot bya spiral gravity railroad over ten 
miles in length, of an extremely circuitous reute and com- 
manding over six or eight entirely different views of the 
Hudson and surrounding country. On the extreme top 
will be erected a hotel. The Hudson River Improvement 
Company is carrying out the project. 


ELECTRIC LIGHT IN THE SUEZ CANAL. 


THE regulations for the use of the electric light came 
into operation.in March, 1887, and during the remainder of 
that year (according to statistics given in the recent British 
consular report from Port Said),the number using it was 394. 
In 1888 the number ruse to 1,611, and last year reached 
2,445. The average time of transit has also been consid- 
erably shortened. In 1886, it was 36 hours; in 1887, 33 


hours, 58 minutes; in 1888, 31 hours, 1§ minutes; and in 
1889, it had been reduced to 25 hours, 50 minutes. ‘The 
average time for using the electric light in 1889 was 22% 
hours. ‘The shortest time taken by a steamer in the 
transit of the canal in 1889, was 14% hours, which is 10 
minutes less than the fastest passage on record previously. 


AMERICAN INSTITUTE OF ARCHITECTS. 


THE twenty-fourth annual convention of the American 
Institute of Architects will be held at the Arlington Hotel, 
Washington, D. C., beginning October 22, 1890. The 
following is the order of proceedings and general infor- 
mation : 

The meetings will be held in the Arlington Hotel, the 
rate being reduced from five to four dollars per day for 
the occasion. It is desirable, so as to expedite busi:ess 
and pleasure, to have all members stop at the same hotel. 

The Board of Directors will meet on ‘luesday after- 
noon, October 21, at 4 o'clock. 

Afternoon Session, Wednesday, October 22, ¢ o'clock. — 
Roll call. Address of welcome by the Hon. J. W. 
Douglass, President Board of Commissioners, District of 
Columbia; address by R. M. Hunt, F. A. I. A., Presi- 
dent of the American Institute of Architects; reports of 
the Board of Directors, ‘l'reasurer, Committees and Chap- 
ters; the Trustees of the Corcoran Gallery of Art 
especially open, and invite members of the Institute and 
their ladies to the Gallery in the evening between 8 and 9 
ooo the Cosmos Club will receive members after 9 

clock. 

Morning Session, Thursday, October 23, 10 o’clock.— 
Reports of committees, etc.; papers; Sketch of the His- 
tory and Status of the American Institute of Architects, 
A. J. Bloor, F. A. I. A.; Foundations of Kansas City 
Hall, S. E. Chamberlain, F. A. I. A.; Science of As- 
thetics, Henry Rutgers Marshall, F. A. 1. A. Afternoon 
trip to Mt. Vernon and oyster Junch on the boat, given by 
the Washington architects. The ‘* Charles Macalester” 
will leave the Seventh Street wharf promptly at 3 o'clock 
P, M. 

Morning Session, Friday, October 24, 10 o'clock.— 
Election of officers; final business before the Convention: 
adjournment, followed by a visit to the White House. 
The afternoon, visitors can devote to sight-seeing in the 
city, as follows: 

Mr. Edward Clarke wiil meet in his office in the Capitol 
at 3 o'clock all who wish to see that building. Mr. J. H. 
Windrim will reccive at 2 o'clock, in the office of the Su- 
pervising Architect, ‘treasury Department, all who wish 


‘to examine the ‘Treasury and Supervising Architect's 


office. Mr. G. Brown Goode will meet, in the reception- 
room of the National Museum at 2 o’clock, all who wish 
to see that building. Mr. Adolph Cluss will await in the 
reception-room, at 3 o'clock, those who wish to visit the 
Patent Office. 

Other members of the Washington Chapter will hold 
themselves in readiness to accompany parties of visitors 
to any point of interest about the city which they may 
desire to see. The railroads will give a return rate for 
one-third the regular fare, in accordance with circular 
already issued by the Secretary. The architects who 
attend the convention will confer a favor on the Com- 
mittee of Arrangements by signing the Register of the 
convention, which will be in the office of the Arlington 
Hotel, immediately upon their arrival. 
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CEMENT AT STETTIN, GERMANY. 


ACCORDING to a recent report by Andrew F. Fay, 
United States Consul at Stettin, Germany, there are in 
the neighborhood of that city six manufactories of cement 
—viz.: Stettin Portland Cement Company, the Star Port- 
land Cement Company, the Bredow Portland Cement 
Company, the Pomerania Industrial Verein, all located at 
Stettin; the Mercun Cement Company, located at Jatsnick; 
the Gristow Cement Company, located at Gristow. 

‘The total output of these six corporations amounts to 
about 1,000,000 barrels per annum; each barrel contains 
170 kilograms (375 pounds). About 750,000 barrels are 
sold for domestic use, and the remaining 250,000 barrels 
are exported to the following named countries: Norway, 
Sweden, Denmark, United States, Russia, Austria (very 
little), Brazil, and Australia. The exports to Russia are 
diminishing very fast, inasmuch as the product of the 
Russian manufacturers is said to be very good. 

The cost of the manufacture, including labor, is about 
23 cents per 100 poands. It may bea few cents more or 
less, according to the prevailing conditions and the year; 
however, the cost seldom exceeds that figure. ‘The in- 
dustry is in a prosperous condition. 


OBITUARY. 

EDWARD BALBACH, SR., the founder of the smeliing 
works of E. Balbach & Son, at Newark, N. J., died on 
October 14, io his 87th year. 

COMMANDER CHARLES L. HUNTINGTON, of the U. S. 
Navy, died at Brooklyn, N. Y., on the rgthinst. He was 
recently detached from the command of the ‘' Pensacola ” 
on account of ill health. 


Pror. AUSTIN PHELPs, of Andover, died at his Bar 
Harbor, Me., cottage on October 13, after a long illness. 
He was born in Brookfield, Mass., in 1820, and was grad- 
uated in 1837 at the University of Pennsylvania. 


Joun R. MAWLE, of Cookshire, P. Q., a civil engineer 
who assisted in the laying out of the Upper Coos, N. H., . 
Railroad, and who was afterward in the service of the 
corporation, died recently at Dartmouth, N. H., aged 26. 


‘THOMAS FRANKLIN HOxey died on the tgth inst. at 
Paterson, N. J. He was born at Paterson, March 5, 
1841, and was the oldest son of General Thomas D. 
Hoxey. He was an engineer by profession, and en- 
gaged most of his life in contracts for railroad building, 
and the construction of reservoirs for the Paterson Water- 
Works and the improvement of streets and roads. 


CoL. HERBERT A. HASCALL, U.S. A., retired, died 
in Chicago, on the 14th inst., after a long illness, aged 
76. Colonel Hascall earned a reputation as a fearless 
officer in Florida during the Seminole outbreak, was in 
Utah during the Mormon troubles, and saw much active 
service in the Civil War. Ile wasat one time professor of 
mathematics at West Point. 


PERSONAL. 

MARTIN AULLS & FOLLETT, civil and consulting en- 
gineers, are the successors of Lowrie & Aulls, of Denver, 
Col. 

Y. Foster CroweELl, M. Am. Soc. C. E., has been 
called by the Government to Hayti to examine the ques- 
tion of local railroad matters. 


F. HARVEY SMITH, C. E., formerly in the City Engi- 
neer's Department at Springfield, Mass., is now engaged 
on the sewerage system at Talladega, Ala. 


CiirtT. Wise, Chief Engineer of the Minneapolis 
Street Railway Company, has severed his connection 
with that company. Mr. Wise has accepted a position 
with a new electrical company, and will have his office in 
New York. 


D. M. Scott, M. E., who has lately been connécted 
with the Detroit Heating and Lighting Company, at 


Chicago, has associated himself with the National Hot 


Water Heater Company, and will make his headquarters 


at their Chicago office. 
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ENGINEERING SOCIETIES. 


A MERTING of the Engineering Association of the South- 
west was held at Chattanooga, Tenn., on October 10 
and It. 

The Committee on the ‘‘ Cause of the Setting of Ce- 
ment,” appointed at the Louisville meeting, submitted a 
report on the chemical relations involved in the process of 
setting, prepared by Dr. W. L. Dudley, of Vanderbilt 
University. The final report will be presented at a later 
meeting. 

Mr. James A. Fairleigh, engineer in charge of the con- 
struction of the new Tennessee River Bridge, at Chatta- 
nooga, gave a detailed account of that structure, illustrat- 
ing his remarks by elaborate drawings and maps, The 
subject was discussed at length by Mr. Thacher, of Louis- 
ville; Mr. Whinety, of Cincinnati; Colonel Barlow, of 
Nashville; Captain Chamberlain, of Chattanooga, and 
Professor Landreth, of Vanderbilt University. 

Messrs. Joseph C. Guild and -William Bowron, both 
mining engineers, of Chattanooga, entertained the visiting 
members with explanations of the geology and the mineral 
deposits of the Chattanoogo district, and illustrated their 


r 


G 


ie oka ae 


I 
OS 


ENGINEERING AND BUILDING RECORD. 


Albert F. Noyes, referring to a map, briefly recounted 
the reasons for building an addition tothe Newton, Mass., 
Water-Works, rendered necessary from the fact that 
certain elevated points in various sections of the city are 
without a sufficient water supply and pressure for fire pur- 
poses, etc.; and H. D. Woods gave a detailed description 
of the construction of the covered reservoir and filtering 
conduit now being built for the above works, illustrating 
by colored drawings. 

‘lhe last paper of the evening was by H. H. Carter, 
who spoke on the settlement of large embankments, 
having special reference to the one between Squantum 
and Moon Island, in Boston Harbor, and illustrating with 
drawings. 

The above papers were informally discussed by various 
members. 


A REGULAR meeting of the American Society of Civil 
Engineers was held October 15, Vice-President Alphonse 
Fteley presiding. 

Past President William E. Worthen presented a paper 
on ‘‘Steam Heating,” which elicited supplementary re- 
marks by J. B. Francis, and discussions by C. E. Emery, 
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Library Building, Cleveland. Semi-monthly meetings are held on 
the fourth Tuesday of the month. 

The Encineers’ Crus oF Kansas City meets in Room 200, Baird 
Building, Kansas City, Mo., on the second Monday in each month. 

The ENGINEERING ASSOCIATION OF THE SOUTHWEST holds regular 
meetings on the second Thursday evening of each month at 8 
o'clock, at the Association headquarters, Nos. 63 and 64 Baxter 
Court, Nashville, Tenn. 

The Civit EnGoxerrs’ Society or St. PAUL meets at St. Paul, 
Minn., on the first Monday in each month. 

The Monrana Socigry or Civit. ENGINE@RS meets at Helena 
Mont , at 7.30 P. M., on the third Saturday in each month. 

The Civir Encinerrs’ AssociaTION OF Kansas holds regular 
meetings on the first Wednesday in each month at Wichita, Kan. 

The New EnGLanp Water. Works AssociaTIon holds quarter'y 
meetings in Boston at Young’s Hotel. 

Tue CANnapian Socikty oF Civic Encrineers holds its regular 
meetings on each alternate Thursday, commencing with the goth of 
October, at the House of the Society, 112 Mansfield Street, 
Montreal. 


Tue Engineering Department of the Brooklyn Institute, Brook- 
lyn, holds regular meetings, at 8 p_ M., on the toird Tuesday of each 
month. Until the Institute building is repaired, the meetings will 
be held in the rooms of the Young Men’s Christian Assocation 
Building, 502 Fulcon Street, 


The convention of the American Institute of Architects will be 
held in Washington, D. C., beginning on October 22, and continuing 
until the business has been complet-d. 
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remarks by references to a very large and complete map 
of the Chattanooga mineral district, prepared for the 
Chamber of Commerce. 

An amendment to the constitution of the association 
was proposed reporting a change of the name of the asso- 
ciation to the ‘‘ Engineering Association of the South.” 
The amendment will be discussed at the annual meeting 
at Nashville, Tenn., in November, and then go to the 
membership for ballot. 


Tue Boston Society oF CiviL ENGINEERS held a 
regular meeting on Wednesday evening, October 15, at 
7.30 o'clock, with Vice-President William E. McClintock 
in the chair; S. E. Tinkham, Secretary, and about 60 
members and visitors present. 

The following were elected members: Charles F. 
Baxter, Boston; Frank A. Bayley, Cambridge, Mass.; 
Charles A. Bowman, Winchester, Mass.; Benjamin F. 
Goodnough, Brookline, Mass.; Ernest G. Hopson, South 
Framingham, Mass., and Arthur C. Moore, Sturbridge, 
Mass. 

E. S. Dorr exhibited and explained a diagram for de- 
termining approximately the sizes of sewers. 


W. J. Baldwin, A. Fteley, G. H White, H. W. Brincker- 
hoff, A. G. Brinckerhoff, F. W. Skinner, and others, 
There was an attendance of about 70. 


MEETINGS OF ENGINEERING SOCIETIES. 


The American Society oF Civit Encinegrs holds its r gular 
meetings on the first and third Wednesday in each month, at the 
House of the Society, 127 East Twenty-third Street, New York, 

The Boston Socigty or Civit ENGINEERS holds its regular meet- 
ings at the American House, Boston, at 7.30 P.M.,on the third 
Wednesday in each month. 

The Wesrern Society OF ENGINE#RS holds its regular meetings 
at its hall, No. 67 Washington Street, Chicago. at 7.30 Pp. M., on the 
first Wednesday in each month. 

The Enoinegrs’ Cus or St. Louts holds regular meetings in the 
club’s room, Laclede Building, corner Fourth and Olive Streets, St. 
Louis, on the first and third Wednesdays in each month. 

The Encingers’ Cius or PHILADELPHIA holds regular meetings 
at the House of the Club, r1r22 Girard Street, Philadelph a. 

The Enctneers’ Socikty or WESTERN PENNSYLVANIA holds regu- 
Jar meetings on the third Tuesday in cach month, at 7.30 P. M.,, at its 
rooms in the Penn Building, Pittsburg, Pa. 

‘She Enoineers’ Cius oF Cincinnati holds its regular meetings 
at 8 p. M. on the third Thursday of each month at the Club rooms, 
No. 24 West Fourth Street, Cincinnati. 

The Civic Encingrrs’ Cius oF CLevecanp holds regular meet- 
ings on the second Tuesday of each month, at 8 P, M., in the Case 


PHILADELPHIA CHAPTER OF THE AMERI- 
CAN INSTITUTE OF ARCHITECTS. 


AT a meeting of the Philadelphia Chapter, held Tues- 
day evening, October 14, the following were elected offi- 
cers for 1890-91: ‘T. P. Chandler, Jr., President; George 
C. Mason, Jr., First Vice-President ; Lindley Johnson, 
Second Vice-President; Amos J. Boyden, 413 Walnut 
Street, Secretary ; William C. Prichett, Jr., Treasurer; 
Isaac Pursell, T. Roney Williamson, other members of 
Executive Committee; Frank Miles Day, Librarian; 
Frank E. Meade, Assistant Librarian; Frank Miles Day, 
Wilson Eyre, Jr., Walter Cope, Amos J. Boyden, John 
Stewardson, Education Committee. ‘1 he Chapter now has 
75 members. 


ENGLISH capitalists are reported to have obtained op- 
tions on about twenty sewer pipe manufactories, mostly 
at Akron, Columbus and other Ohio towns, for the pur- 
pose of forming a sewer pipe trust. 


OnE of the results of the rapid growth of incandescent 
electric lightiny is the increase in the price of platinum. 
The meta! | 'n every incandescent lamp, making 
connect |: ‘on filaments. 
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A BIRMINGHAM SHIP CANAL. 


THE demand of the traders of Birmingham and the 
midlands for better and cheaper communication with the 
sea has lately shown signs of revival, according to the 
London 7?mes, in consequence of '‘ the measure of revis- 
ion which the Board of Trade offer in their newly pub- 
lished report on railway rates falling so far short of the 
requirements of midland traders that they begin to despair 
of relief through legislation, and they are, therefore, turn_ 
jiOg once again to the consideration of the obvious 
alternative, namely, improved water communication.” 
After some consideration of rival routes, the one toward 
Liverpool has been adopted, passing through the heart of 
the Black Country to Wolverhampton, and thence, in a 
line nearly due north, through the potteries to Stoke-on- 
Trent. From this latter town it passes in a northwesterly 
direction through Kidsgrove and Wheelock to Winsford, 
where it joins the Weaver. Between Birmingham and 
this point of junction the distance is 6t miles, and the 
Weaver navigation extends for another 20 miles to the 
Mersey, which it strikes at Weston Point, 15 miles from 
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Liverpool. The canal is to be 72 feet in minimum width: 
and capable of accommodating sea-going vessels of 300 
tons, or barges of 400 tons. 

As the scheme is in the hands of a strong provisional 
committee of well-known local men, and is favored not 
onlv by the commercial classes of Birmingham and it, 
vicinity, but by the land-owners along the proposed route, 
by the Manchester Ship Canal Co., and by the Mersey 
Docks Board, it seems likely to be carried out. On the 
other hand, of course, it must reckon on the determined 
opposition of the railroad companies, whose interest it so 
seriously threatens, and the costs of promotion, therefore, 
are likely to be heavy. 

The estimated cost, including promotion, is not ex. 
pected to exceed £3,000,000, and the promoters calculate 
that a charge of four shillings per ton on the carriage of 
2,000,900 tons of merchandise yearly would earn ro per 
cent. on the capital. ‘The traffic overa single canal con- 
nected with Birmingham amounted during 1885 to 7.327» 
269 tons, including merchandise, 972.749 ; pig iron, 586,7 
434 ; coal, 3,333,865 : iron-stone, 495,912 ; sand, 115.791: 
lime and limestone, 140,828; road materials and manure, 
525.249; bricks, 460.359, and in the same year 1,499,795 
tons of goods were carried into Birmingham by rail and 
263.660 tons were taken out. Therefore the amount of 
traffic does not seem excessive, and as the freight charge 
on scrap iron from Birmingham to Liverpool, apart from 
terminal charges, is ro shillings per ton, the charge of 
four shillings for carriage seems reasonable. 

The carriage of the above estimated merchandise is to 
be done by the company, which proposes purchasing a 
fleet of 30 steam barges, each carrying 250 tons, and 30 
other barges, carrying 300 tons, to be towed, and a speed 
of eight or nine miles is expected, so that it will be pos- 


sible to traverse the distance from Liverpool to Birming- 
ham in 24 hours. It is estimated that each pair of barges 
will make about 70 trips per annum, giving a gross car- 
rying power of 1,155,000 tons, in addition to which will 
be the traffic carried in private boats. 

The levels of the canal, commencing at Birmingham at 
an elevation of 453 feet above the sea, fall to tide water at 
the emptying of the Weaver into the Mersey. This fall 
will be overcome by the balanced caissons or hydraulic 
lifts designed by Mr. Clark, and in such successful use on 
several European canals. The first lift at Wolverhampton 
will overcome a difference of level of 60 feet, with one or 
two heavy cuttings between that place and Birmingham. 
At Trentham there will be a tunnel goo to 1,200 feet long 
through a ridge. From this the new canal will run 
parallel to the Trent & Mersey Canal, which, in a distance 
of seven miles has 25 locks, the passage of which occupies 
the best part of a working day. In the new canal this 
fall will be overcome by four lifts. At the junction with 
the Weaver River navigation, at Winsford, the descent 
will be made in two stages, as it will be necessary to go 
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under the London & Northwestern Railway and the 
Middlewich branch of the Shropshire Union Canal. The 
Weaver River navigation is a trust, with which an 
arrangement has been made for passage at the rate of 
eight pence per ton, or eight mills per ton mile, said to be 
favorable terms. The locks on the Weaver are 220 feet 
long, 42 feet wide, with 15 feet of water on the sills. 
It is stated that the sides and bottom of the new canal are 
to be lined with g (?) feet of concrete, to withstand the 
wash of the passing boats, and that the width of 72 feet 
was adopted instead of 60 also on account of the waves 
generated by the passing tugs. 


THE THAMES RIVER BRIDGE.* 
ABSTRACTED FROM THE RECENTLY PUBLISHED REPORT OF Al.FRep P. 
Bo.ier, Cuisr ExcInnER. 

FLOOR BEAMS, PEDFSTALS AND PIERS. 

FIGURES 2 to 13, inclusive, illustrate some characteristic 
details of the construction of the superstructure shown in 
the general elevation on page 295. The other connec- 
tions, though carefully designed for the given conditions, 
do not present features differing essentially trom the 
usual first-class work of this kind in American railroad 
practice. 

Figure 2 is a half elevation (at Z Z, Fig. 4). of an end 
floor beam in the 310-fuot span. Figure 4 is an elevation 
at Y Y, Fig. 2, and Fig. 3 is a section at X X, Figs. 4 
and 4, with the end post and lower chord removed to 
show the connection of floor beam and pedestal. 

Figure 5 is a half elevation of an intermediate floor beam 
of the 164-foot 6-inch span, and shows the riveted con- 
nection to the floor beam of the cap b, which receives the 
lower chord pin. 

Figure 6 is a half elevation of an intermediate floor 
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beam of the 310-foot span, and shows its rigid connec 
tion to the vertical post by the angles H and D. F Fare 
lateral rods attached to pinG. Figure 7 is a half elevation 
of the end floor beam of the draw span. Figure 8 is an 
elevation from T T, Fig. 7, and shows, in addition, the 
end post, lower chord and pedestal. Figure 8a is a sec- 
tion at QQ, Fig. 8; C is a boxinclosing and supporting 
the lifting gear, which is operated by the 34-inch shaft 
I, driven through bevel gearing from the pivot pier. On 
shaft I is fixed the 13-toothed pinion J that meshes into 
the 36-toothed gear wheel K. The latter is keyed to the 
g-inch cylindrical pillar L, which has a i4-inch thread, giv- 
ing it vertical motion in its bearings MM. N isa foot 
piece attached *to L, and making contact with the bed- 
plate O when the draw is closed. 

Figure 10 shows the rocker bearing on links A A. at 
the expansion ends of the end spans. F igure g is an ele- 
vation and section parallel to R R, F ig. ro. Figure 1 
shows the support on the box pedestal E, of a track stringer 
at the west approach. Figure 12 is an elevation at R R. 
Fig. 11, and Fig. 13 is a section at S S, Figs. 11 and 12. 
Figure 14 shows the foundation of pier V. Figures 15; 
16 and 17, show the construction of pier II. The other 
piers are similar to this. 


A SCHEME, now said to be under consideration by the 
Caledonian Railway Company, Scotland, to accelerate 
their through traffic from England to the North of Scot- 
land, involves either the bridging or tunneling of the 
Forth. There would thus seem to be promise of a rival 
to the present famed Forth bridge. 


*An historical and fully descriptive account of location, cond'tions. 
comparison and construction of foundations, design of superstruc- 


ture, turning gear, signal apparat blished 
Octaber a2. gear, sig pparatus and final tests, was p? 
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PHILADELPHIA BRIDGE SPECIFICATIONS. 


In the specifications just issued by the Department of 
Public Works, of Philadelphia, Pa., for wrought-iron 
approaches to the proposed bridge over the Schuylkill 
River, at Walnut Street. an unusual feature is noticed in 
the description of the longitudinal and transverse plate 
girders, for which the dimensions of all the principal 
angles and plates are given separately so as substantially 
to constitute a mill bill of material. 

Besides the usual requirements for first-class girder 
work the specifications contain the following clauses : 
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together to a temperature of about 300° Fahr. The fine 
pebbles shall then be added and the whole mass thoroughly 
stirred and incorporated, forming an asphalt mortar. 
With this asphalt mortar the bituminous concrete will be 
formed, composed of two parts of asphaltic mortar and 
generally three parts of fine broken stone of a size suitable 
for the purpose and never exceeding 1% inches in their 
largest dimensions. The proportion of stone may be de- 
creased if desired at the time of construction, and it shall 
be heated to about 300° Fahr. before being mixed with 
the mortar. The concrete thus made shall be poured 
upon the wrought-iron deck of roadway, and by means of 
smoothing irons and wooden rubbers brought to a true 
grade. 
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‘‘ Bituminous concrete shall be laid upon the floor of 
roadway extending from curb to curb, 38 feet 2 inches in 
width. Itshall be 1 inches in depth on the flat plates 
at curbs, and 1 inch in depth over crowns of the three 
middle rows of buckled plates of roadway. 

‘‘ The bituminous concrete shall be composed of finely- 
grounded Val de Travers asphalt mastic, 50 parts, con- 
taining in itself as imported, not less than 15 per cent. by 
weight of bitumen; refined Trinidad asphalt, 10 parts; 
washed pea gravel and fine broken stone not exceeding 4 
inch in largest dimensions, free of dust, 40 parts. ‘Ihe 
materials shall be beated at the bridge in the usual French 
kettles. The mastic and refined asphalt shall be heated 


Fics. 15, 16 AND 17. 


From the recently published report of Alfred P. Boller, Chief Engineer. 


‘*The surfaces upon which this composition is placed 
shall be free of moisture, and the face of cast-iron curb 
shall be painted with pure asphalt. All! joints shall be 
absolutely water-tight.” 


ACCORDING to the recently issued report of S. M. Gray, 
City Engineer, of Providence, R.I., the average daily 
consumption of water in that city, for the year 1889, was 
§.786,961 gallons. This includes waste and leakage, and 
the additional supply of about 18 miles of distributing 
pipes located in adjoining towns, and of the greater part 
of the State Institutions at Cranston. 
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IN an item which has appeared at intervals during the 
last two vears, and is credited to a German paper, it is 
stated that in building the Berlin city market halls a por- 
tion of the zincwork which rested upon brick walls rapidly 
decayed, and as a preventive, the introduction of roofing- 
felt between the brickwork and the zinc 1s sugyested. 


Referring to this. Messrs. A.& C Harston of London, 
England, write as follows to the Building News : 

‘* There may be something peculiar in German bricks or 
mortar; but we have had a Jarge experience in zincwork 
in England, and have never found any premature decay 
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in the turns-up or flashings against brickwork. As to 
the introduction of roofing-felt uncer zinc, your readers 
should be cautioned against the recommendation. We 
were called in to report on the defects of a large flat, 
not laid under our superintendence, under the zinc of which 
roofing-felt had been laid over the boarding of the flat. 
No other cause of the decay of the zinc could be found 
than that the acids of the tar-felt had acted chemically on 
the zinc. and pitted it all over with small holes. No 
doubt bsir-felt, not tar rooting-felt, would have been 
harmless, if unnecessary; but roofing-felt is always worked 
up with coarse tar, and should for this purpose be 
avoided.” 


THE NEW CROTON DAM. ° 

THE subjoined report of Chief Engineer A. Fteley, 
submitted to the Aqueduct Commissioners, of New York 
City, on October 8, has so important a bearing on the 
question of New York’s water supply, which has always 
been fully discussed in our columns, that we give it 
practically in full and reproduce some of the most striking 
of the drawings that accompany it. 

The report is a summary of the results and conclusions 
of Mr. Fteley’s special investigations of the last two years, 
and will be submitted by the Commissioners to the 
‘* public hearing” on October 27. It describes the 
original conditions and proposed system, the present con- 
ditions and the future necessities and possibilties. So 
long ago as 1880, in a season of drought, Isaac Newton, 
then chief engineer, reported that the storage supply was 
within 15 days of complete exhaustion. Since then, 
though some additional reservoirs are nearing completion, 
no increase has been made to the storage which is main- 
tained in connection with the Croton system, and the de- 
livery of water to the city has been increased from 115 to 
150 million gallons per day by the opening of the 
New Croton Aqueduct without at all increasing the 
actual supply. The original plan was to construct 
simultaneously the New Aqueduct for increased delivery, 
and the Quaker Bridge Dam to impound the rainfall of 
the largest part of the Croton water-shed, for increased 
storage; then to follow with additional dams across tribu- 
tary streams, and on the upper levels, to increase the 
storage capacity from time to time. in accordance with the 
growing needs of the city. However, only the aqueduct 
and some of the secondary dams were completed, or are 
under contract. Sufficient supply for the present can be 
secured by these secondary dams. Additional supply can 
be secured in three or four years at a cost of $2,500.000 
by building the new Croton Dam. This will utilize 30 
per cent. of the total water-shed of the Croton Valley, 
which would otherwise be wasted, and will probably be 
adequate for more than 20 years. 


The report reads: 


To the Honora'tle the Aqueduct Commissioners: 

GaNTLEMEN: In December, 1888, you instructed me to investigate 
anew the question of building a high masonry dam on the lower part 
of the Croton River. I was especi: lly desirous of extending the field 
of investigation in regard to the underground formation of the Cro- 
ton Valley, above and below the location of the proposed Queker 
Bridge Dam, where borings had not been made or where they were 
not sufficient in number to give complete results. The field covered 
by the diamond drill borings was consequently extended, and test 
holes were driven along the valley for the purpose of establishing, on 
a continuons line. the depth and quality of the underlying rock, and 
wherever the results were such as to indicate an apparent favorable 
location, additional holes were driven across the stream for the pur- 
pose of ascertaining the approximat- sections of the solid rock under 
the surface. Especial attention was given to such places as present 
promising superficial indications. 

The general results of these investigations show that the rock un- 
derlying the valley forms an excessive trough, the bottom of which 
lies from 60 to 100 feet or more below the bed of the river: this 
trough 1s filled with drift material, generally composed of hard pan 
and boulders, and, at places, of peculiarly hardened sacd. 

The present river bed is mostly in the drift, sometimes directly 
over the thalweg of the rock depression; sometimes on either side, so 
that the greatest depth of the rock is found either in the river bed 
itself or at a distance from it. At plscesthe rock crops out in the river 
bed itself; but in such cases it has been invariably found that :t dips 
sharply therefrom. The lowest point examined on the river, about a 
mile from its estuary, Fig. 3, may be mentioned as presenting on 
the surface remarkable favorable indications, the stream being there 
inclosed in a narrow canyon between two walls of rock; as, however, 
the appearance ot the rock on the left bank left some doubt about 
its soundness and continuity, borings were made, which developed 
important layers of very soft material underlying the superincum- 
bent rock, at such a depth as to put out of the questton the advisa- 
bility of building at that point a very high dam: especially as the 
proximity of the Hudson River, and the great depth of the water, 
might have presented too great risks of loss through percolation. 

Rock was also found in the river bed, at points marked: ‘‘Inter- 
mediate,’’ ‘Cornell's,’ ‘‘Purdy’s Brook,’ **Wire Moll Bridge,” 
**Bailey’s Brook,” and ‘Location 2,’’ Figs. x, 2 and 3, and on other 
sheets, but at all these points, as previously stated, the rock was 
found to dip under the other side of the valley. 

The investigation just referred to was made with the aid of two, 
aod subsequently of three diamond drills; also by means of numer- 
ous test pits and trenches wherever the rock was supposed to be 
sufficiently near the surface to be reached with that simpler and less 
costly method, 176 holes were bored, covering a total aggregate of 
jength of 14,005 feet. 

Afier comparing the various sections which have been investi- 
gated, diagrams of which accompany this report, I do not think it 
necessary to call your further attention to more than three sites, be- 
low the present Croton Dam—viz.: 

First.—The site of the proposed Quaker Bridge Dam. 

Second.—The site desigcated as ‘* Cornell’s."” 

Third.—The site designated as ‘*‘ Location 2,” C and D, a little 
less than a mile below the Croton Dam. (See Fig. 3 and other 
sheets.) 
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Quaker Bridge site is well known to you. 

The Cornell site, Fig. 3, is located one and one-quarter miles abov 
Quaker Rridge, and presents several favorable features. 

At that point, the width of the valley at high-water line ts 1.73, 
feet; the greatest depth at which the rock is found is 23, nearly 40 
feet higher than at Quaker Bridge; the earth ¢xcavation necessary 
at that point is larger, but it would take place at such a distance 
from the river as not to be in the way of the greatest freshets. A 
portion of the surface on the south side is favorably situated for the 
construction of a partial earth embankment and the overflow could 
conveniently take place over a spill-way of great length, built in an 
almost parallel direction with the contours of the valley on th, 
northern bank of the river, the surplus water thus flowing in a chan- 
ocl with a gradual slope from its highest point to the river bed. 

The water shed at that point is only one and one-half square 
miles less than it is above Quaker Bridge. The storage will be 
practically the same; the dam would not be as handsome a structure, 
but it would cost less, and its total height would be 4o feet less at 
the deepest point; the conditions as to the imperviousness of the side 
hills would, to all appearances, be superior. 

On the whole, if it were found advisable to build the originaily 

proposed high dam at Quaker Bridge, or in its vicinity, the merits 
of Cornell’s site should be carefully considered before deciding on a 
final location. 

In these two cases it is thought that, owing to the great height of 
the proposed structure, an all masonry section should be mostly 
used; earth banks with a masonry core have been used successfully 
for lesser heights, and, if built to the height necessary in the cases 
now under consideration, might be found equally reliable; but, in 
view of the importance of the interests involved, it is believed that 
this is not the place for trying an experiment of such a character 
and magnitude. 

On the third site (Location 2), an earth embankment would be 
justified by practice, although an alt masonry section could, 1f de- 
sired, be adopted. At that point the width of the valley between 
flow lines is x,000 feet, and the extreme height of the crest above the 
river would be roo feet. 

The accompanying table, showing the priocipal features of the 
structure and the estimated cost in each case, is given for the better 
understanding of the following remarks : 
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Before going further in the comparison of the four structures just 
referred tn, permit me tocall your attention a moment to the general 
conditions of the water-shed of Croton River, which is now being 
further utilized for the water supply of New York, aod to the facts 
which render the construction of a dam oa the main stream a matter 
of necessity. 

The water-shed can be divided into two parts: one containing all the 
partial sheds corresponding to the various reservoirs built. in process 
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of cons‘ruction, or proposed, the other cover.ng all the territory be- 
tween .hese reservoirs and Croton Dam. This territory will vary io 
area according to the number of smaller reservoirs that may be built 
on the affluents, but it must necessarily be Jarge; on the map ap- 
pended to the report of the Chief Engineer of the Department of 
Public Works of February 21, 1883. it is represented as being rrs 
square miles, or about one-third of the whole water-shed. This area 
can be diminished by the location of additional dams on the lateral 
streams, bat it would remain to large to be overlooked. The ooly 
possible means of collecting the drainage from the lower territory is 
a dew reseivoir of large capacity on the main stream, the present 
Croton Lake not being of sufficient capacity to perform that 
function. 

Not to build such a reservoir at alow point on the main stream 
would be equivalent to the exciusion from the source of supply of a 
large portion of the water-shed. 

This fact is foreibly illustrated by the records of the storage during 
the dry season. For instance, in the middle of September of the 
present year, when the present storage besins, owing to the dry 
weather, had been drawn from to the extent of a number of feet 
below the flow line, a copious rain produced a heavy overflow of 
Croton Dam, amounting to over 600 million gallons per day, while 
the upper reservoirs, coverirg comparatively hmited territory. had 
shown but a smal] increase. It is true that subs: quent rains fil'ed all 
the reservoirs after a few days, but had cry weather prevailed in- 
stead, the waste of water over Croton Dam would have been keenly 
felt. 

An additional and very weighty argument in regard to the location 
of such a reservoir is that, although the present Croton Dam hes 
rendered good service for half a century, it must be conceded that it 
is not built in such a manner as a structure should be, on which de- 
pends the very life of New York, and it 1s necessary that tt be re- 
placed by ® more substantial one. It may be said also that, inas- 
much as the important parts of the New Aqueduct system are now 
built in view of the construction of a high dam on the lower part of 
the river, the rest of the work should be made to conform to the 
existing features. 

For these reasons, and in view of the fact that the capacities of the 
Croton water-shed must be as fully developed as circumstances will 
warrant, it is hoped that the necessity of a large reservoir built below 
the present Croton Dam is sufficiently demonstrated, but the site where 
the dam forming such a reservoir should he built has not been as ye 
decided upon by your Commission. 

When the work now in your charge was begun, the plan adopted 
included the location, in connection with the New Aqueduct, of a 
single reservoir a short distance above Quaker Bridge, the intention 
being to build from time to time, as the wants of the city should 
warrant, a number of large although smaller reservoirs higher up on 
the water-shed. The plan was then consistent and it was indorsed 
by high authorities; the reservoir being single had to be of a large 
capacity in order to furnish the required storage. One of the most 
essential conditions, however, for the carrying out in a full and con- 
sistent manner, the p'an of the designers, was to begin the construc- 
tion of the dam simultaneously with that of the New Aqueduct, or a 
short time afterwards, inasmuch as it wonld have required M05; 
probably pot less than six years to complete an undertaking of such 
magnitude. 

The situation is now radically different. Owing to the delay in 
coming to a decision as to the location of the Quaker Bridge Dam, 
it became evident that no additicna] storage could be procured at 
the time of the completion of the New Aqueduct, except by means 
ef reservoirs which cou!d be completed within a shorter time. The 
speedy procurement of such additional storage having become a 
question of abso-ute necessity, a dam on the east branch of Croton 
River was put under contract, then on Bog Brook, subsequently on 
Titicus River, aod recently on the west branch near Carmel: in addi. 
tion the Amawalk Dam is being built by the Department of Public 
works. 

The dams just enumerated sre designed to intercept the drainage 
of the upper parts of the water-shed, but the necessity of one being 
built on the lower part of the main stream remains, as has been ex- 
plained, for the storage of the rain water which fal's in the lower 
part of the basin. 

At this time, however, it may be properly questioned whether, at 
least for a long time tocome,as large a storage as was to be pro- 
vided by the Quaker Bridge Reservoir is cous:stently needed, and 
whether it would not be more advisable to build, at a smaller cost, 
a structure of less magnitude, which wou'd furnish ample storage 
capacity for the next 20 years, and possibly for the whole extent to 
which the supply from the Croton water-shed shouid be properly 
developed. 

A site favorable for a structure of the kin{ just described has been 
found at the point already mentioned, nearly one mile below Croton 
Dam. 

At that point the Croton Valley, if the water were raised to the 
same height as was proposed for the Quaker Bridge Daw, would 
form a reservoir of a capacity of 16 billion gallons. The following 
data in connection with it may be of interest. Above this site the 
water-shed has an area of 355 yg square miles; 22,4, square miles less 
than at Quaker Bridge Dam, and 1y% square miles more than at the 
present Croton Dam. 

Records of the gaugings taken for many years show that the 
amount of water collected in the stream at Croton Dam in the year 
extending from February, 1880, to February, 1881 if entirely retained 
for the use of the city, would have furn'shed a daily average of a 
little less than 250 million gallons In order to ascertain the 
probable results of the system of storage, including the reservoir 
just mentioned at site No. 2, I caused computations to be made of 
the records of flow, day by day, during the extreme dry year 1880-81, 
and applied them to the probable management of the storage on the 
supposition that two such extreme dry years would follow one 
another, and that at the beginning of the first the reservoirs were, in 
one case, ful], and 1n another case half full (see Fig. 4), the amount 
of water collected in and drawn from such reservoir being taken in 
proportion to its individual drainage area to the total area of the 
water-shed. The diagrams indicate the fact that, after taking into 
account the loss by evaporation, there would be left at the end of 
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two years, just before the spring freshets,an amount of storage 
equivalent in the first case to 14,000 million gallons, in the second 
case to 8,000 million gallons, Owing to the well-known irregularity 
of the rainfall over various parts of the water-shed and in successive 
years, it is obvious that the actual distribution ot the flow for two 
subsequent dry years would vary from the results just presented, 
but they are sufficient to show that, in the instance given, covering 
two successive very dry years, a daily supply of 250 million gallons 
would have been maintained, with a surplus equivalent to an addi- 
tional daily quantity of about 40 million in one case and of 20 
million gallons in the other, 

In the uncertain condition of the census returns as regards the in- 
crease of the population of New York during the last decade, owing, 
also, to the exceptional condition of the water consumption of the 
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cost to the city, with the additional and obvious advantage of having 
two dams instead of one for the control of the immense bodv of water 
to be impounded. 

By that time, also, the experience of a number of years in handling 
the constantly growing quantities procured from the water-shed 
would furnish increased and invaluable knowledge in regard to its 
capacities; in regard to the effect of the exceptionally large volume 
of the storage on the quality of the water; in regard to the subse- 
quent advisability of accumulating the storage to add to the natural 
flow of dry years, and, ultimately, when the time would come for 
further action, in regard to an intelligent selection between an in- 
crease of the storage system of Croton water and the possible pro- 
curement of an additional and larger supply from the Housatonic 
River, At this point it may not be out of place to recall that your 
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city, which for years has been so inadequate that, since the opening 
of the New Aqueduct, 1t has shown in two months, I am informed, 
an increase of 35 million gallons per day (in all r50 million gallons), 
it is difficuit to estimate how long the system of water-works just 
described would be sufficient; but unless waste is allowed to increase 
beyond ordinary limits it would be ample, if we include all the pro- 
posed reservoirs in the upper part of the water-shed, for the next 
tweaoty years. 

If this statement be admitted, it will be seen by reference to the 
table given above that the accumulated interest of the sum which 
could be saved at the pres:nt time by building the dam at Site No. 
2 would be more than equal to the cost of its construction, and that, 
at the end of the time named, if it were found advisable to procure 
an increase of the water supply by the erection of a higher dam fur- 
her down tn the valley, it could be properly done without increased 
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attention has already been directed to the advisability of preparing 
the way for future works by procuring a topographical survey of the 
200 square miles of the Housatonic water-shed, which lie in the 
State of New York. It 1s to be regretted that dcubts were expressed 
as to your jurisdiction in the premises, and that owing to them this 
useful work remains undone. 

In conclusion: After reviewing the whole subject, and although 
fully recognizing the merits of the Quaker Bridge and Cornell’s 
sites for the construction of a high dam, circumstances are now so 
different, owing to the construction of a number of reservoirs in the 
water-shed, from what they were when the new supply system was 
originally planned, that it is not thought advisable to recommend at 
present the construction of either. 

A dam built at site No, 2, one mile below Croton Dam, is consid- 
ered amply sufficient; its immediate construction is recommended 


aod the accompanying plans, designed from the knowledge acquired 
of the topographical formation of that part of the Croton Valley, 
show its principal features. The dam could be entirely built of 
masonry; it is thought, however, that with the great size given to 
the spillway aud the unusual height of the top of the structure above 
the latter, an earth embankment, as shown, would be sufficient and 
safe for a large part of the length, and could be built in less time, at 
less cost. 

If compared with the higher dam formerly proposed its inferiority 
consists in draining a water-shed about six per cent. less extensive in 
area. Its supenority consists in the following: It can be built in 
much less time, three to four years instead of six; the land to be 
taken is of less area to the extent of 1,600 acres: the necessity of 
building a high and costly bridge at the Wire Mill Road and over the 
present Croton Dam, is avoided; the construction of new roads and 
bridges between this site and Quaker Biidge becomes almost wholly 
unnecessary, the whole cost is much less and, the dam being of much 
less height above the bed of the river, all the risks of accident, loss 
by leakage, delays, etc., which are proportional to the height and 
length of the dam are proportionally diminished. 

The proposed dam, which, if{built, would properly be named the 
New Croton Dam, is shown on the accompanying plan, 

The spillway extends along the side hill a distance of 1,000 feet 
with a stepped channel to convey flood water to the river below. 
The height of its crest is at elevation 197 above tide, with three 
feet left for movable stop-planks. The top of the embankment is at 
elevation 220, and supports a road with a bridge over the spillway to 
connect with th: highway on the other bank. The structure com 
tains two sets of gates; one for the direct connection of the 
impounded water with the old aqueduct, the other of a very large 
capacity, for the emptying of the reservoir in case of need. The 
total contents of this reservoir would be 16,000,000,000 gallons. The 
same reasons which determined the construction of the Muscoot 
Dam, 1n connection with that of the Quaker Br dge Dam, for the 
purpose of keeping at an even and high level the water in the upper 
parts of the basin, exist in this case. 

The location just described for a new Croton dam is not now men- 
tioned for the first time. I am informed that at the time of the 
original construction of the present works the site had been seriously 
cons‘dered for the erection of the dam. Moreover, Chief Engineer 
Isaac Newton, of the Departmect of Public Works, in his report 
of February 21, 1883, refers to the fact that a dam could be built 
immediately below the present one, but that owing to the width of 
the valley, and to the absence of rock, he has not found it advisable 
to recommend it. His objection to the site is removed by the result 
of the underground survey pow submitted to you. 

With the construction of the new Croton Dam, the total storage 
available, including the present reservoirs and those under construc- 
tion, would be over 50,000,000,0c0 gallons—s. ¢., more than 200 days 
supply at the rate of 250,000,000 gallons per day, and would be larger 
after the construction of Reservoirs O and N, and others. 


In the accompanying illustrations, Fig. 1 shows the pro- 
file at the point known as dam location No. 2, and recom- 
mended for the site of the new Croton Dam. The hori- 
zontal and vertical distances are marked on the margins, 
and the heavy line, with hatched edge, shows the position 
of the solid rock bed here continuous. -Z Z, etc., are the 
sounding lines and the reference letter indicate the nature 
of the strata—viz.: 

A, loam and boulders; Band H, hard pan and boulders; 
C, sand and boulders; D, hard sand and boulders; E, 
seam; F, loam and clay; G and O, hard pan and boulders: 
I, N and Q, gravel and boulders; J, rock, sand and 
gravel; K, soft gueiss rock; L, soil; M, hard sand; P, 
sand and soft rock. 

Figure 2 is a similar diagram of the profile at one of 
the other proposed sites, which have been sounded by 
diamond drill borings. Here the rock exists, as indicated, 
on the left side and disappears altogether in the appar- 
ently similar right side. 

Figure 3 is a diagram of part of the Croton Valley 
water-shed, and shows the Quaker Bridge and Croton 
Dam sites. Location No. 2, and at several places marked 
D DL, etc., the positions suggested and examined for a 
dam site. The small black dots indicate the position of 
some of the diamond drill soundings. 

Figure?4 shows the profiles and relative positions and 
capacities of the reservoirs formed by the different pro- 
posed dams. 

Figure 5 shows, graphically, the storage capacities in 
two successive dry years of the proposed reservoirs, 
assuming them to have been respectively full and half 
full at first, and receiving the recorded rainfall, and 
drained by the estimated demand. 


KEY WEsT, FLA., is probably the first city which has 
thus far contracted for grading and paving the entire 
length and breadth of her streets. According to local 
advices, it is to be no piecemeal job, but one that, when 
completed, will thoroughly alter the face and appearance 
of the place, changing it from a third-rate country village 
as to streets and sidewalks, to a modern city. 


NEW YORK is shortly to | od wharf for 
the receipt of Southern fru: There is 
said to be only one other si: ‘is coun. 


try—at Boston, Mass. 
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PNEUMATIC HOISTING. 


ACCORDING to a paper read at the New York meeting 
of the American Institute of Mining Engineers, a few 
weeks ago, by H. A. Wheeler, the system of pneumatic 
hoisting, as installed at the Hottingeur shaft of the Epinac 
colliery, Saone-et-Loire, France, was designed by M. 
Zulma Blanchet, who was the managing director of a large 
company operating several mines and a local coal-railroad 
at Epinac, in Central France. The first suggestion for 
thus using air was made in 1852 by M. Gruner, the 
Director of the School of Mines of St. Etienne, and a 
model constructed on this principle was exhibited by M. 
Cave, at the first Paris Exposition; but the credit of first 
putting the system into practical operation is due to M. 
Blanchet. 

The vertical Hottingeur shaft, started in 1863, had 
reached a depth of 2,133 feet in 1871, and was to be sunk 
to a depth of at least 3,300 feet ; but, unfortunately for 
the company and the entire mining world, no workable 
coal has thus far been met with, so that, instead of devel- 
oping a large mine to raise over 700 tons a day, it still re- 
mains (1889) a prospect, while the plans of M. Blanchet 
were not satisfactorily completed on account of the great 
expense of installation and the discouraging nature of the 
explorations. So, although a thorough test of the system 
was not made, according to M. Blanchet’s more advanced 
ideas, yet sufficient experience was gained to furnish 
evidence as to the practical desirability of this novel sys: 
tem of extraction. 

M. Blanchet’s plan was to have one or two continuous 
air-tight sheet-iron cylinders or large tubes extending from 
the bottom to the top of the shaft. Within the cylinder 
moved a piston, to which was hung a cage with as many 
decks as desired, nine decks being used at Epinac, while 
suitable air-tight doors open out at each level for allowing 
the decking of the cars. It was operated by exhausting 
the air from above tne piston, and as the lower side was 
open to the atmosphere, the piston was raised by the dif- 
ference in pressure of the atmospkere and the vacuum 
produced by the air-pump. For lowering, it was merely 
necessary to allow the air to re-enter above the piston 
by a throttle-valve, while the speed could also be 
regulated by throttling the escape of the expelled air from 
below the piston. It is obvious, that, neglecting the 
friction of the piston, any lifting capacity desired can be 
obtained for a given vacuum by merely increasing the 
diameter of the tube, while the speed of hoisting will] de- 
pend on the capacity (size and speed) of the exbausting- 
engine to maintain this vacuum. 

Besides its legitimate tunction as a hoisting device, 
M. Blanchet was enthusiastic about the additional services 
it would perform in cooling and ventilating the mine, 
through the introduction at each trip of the volume of air 
represented by the depth of the shaft and the diameter of 
the cylinder. With a tube 3,000 feet long, 63 inches diam- 
eter, there would be delivered into the workings during a 
round trip of 12 minutes a volume of 5,425 cubic feet of 
air per minute, which positive acquisition would be no in- 
significant item ; and the deeper the shaft the greater 
would be the volume of air expelled at each trip. In coal 
practice, however, this amount of air would be entirely 
too small to be entitled to much consideration. 

That the pneumatic system will be more exempt from 
accident than the cable system Mr. Wheeler considers 
hardly probable, in view of the want of a reliable, con- 
tinuous system of recording the positions of the cage in 
the tube. Overwinding or carelessness on the part of the 
landers or engineers, quite a frequent cause of accidents 
at present, seems likely to become even more dangerous 
in the pneumatic system. The trouble arising trom the 
distortion of the shaft with consequent jamming of the 
cage in swelling or heaving ground, would be exaggerated 
in the pneumatic system, with its train 52 feet long ; for 
while the tube stands free by itself away from the shaft- 


lining, the displaced timbers supporting it would so dis- | 


tort and throw it out of line as to readily cause the jam- 
ming or sticking of the train in the tube. 

The expense of the pneumatic system proper was given 
to Mr. Wheeler by M. Naugerode, the present superin- 
tendent, as follows: Tube and connections, $70,000; 
erection, including winch-engine, etc., $74,000 ; exhaust- 
ing engine (or vacuum pump), $42,000; total, $186,000. 

These figures show that the erection of the tube cost 
more than the tube itself, and that the tube (with its con- 
nections) cost about $35 per running foot. As there are 
775 pounds metal per linear foot, this shows a factory cost 


of the tube of about 4% cents per pound. It is probably 
safe to say that such a tube erected complete in this 
country would cost over $100 per linear foot. This does 
not include the vacuum engine, boilers, housing and the 
primary cost of first sinking the shaft. So that a pneu- 
matic plant, complete, would call for at least double the 
capital of a rope-hoisting plant of equivalent grade, and 
when finished, aside from probably much greater operating 
expenses (fuel and repairs), would not have a fifth of the 
capacity of the cable system, as reckoned on the actual 
figures of the Epinac plant. 


COST OF WATER IN DIFFERENT CITIES. 


W. B. BULL, Superintendent of the Quincy, IJl., water- 
works, jn a letter to a local paper, furnishes the following 
table, taken from the Erie, Pa., water-works report. It 
gives the cost of water to the average householder in 25 
cities, compiled from official reports : 


Allegheny City.... ...... .... .. $24.50 
Bostoti tered: acts) Kisedkek eeecek: Seance “eeee es 37.25 
Buffalo st Aeon ate -matiat aust ec ae eek edema 25.50 
Chicago ........ sabe ode shina Cauenaal-veker eee tece 21.75 
Columbus, Ou jo scesaticiads. Geenise onceaewedese 32.80 
Dayton, O..... re ee ee er re 45-30 
DGUROI see eke Wed Sees Shee Se, OSG a ese ee ses 28.25 
Erie, Pa........ ... pion (en pted Aca bue Soest h-aee 21.75 
East Saginaw, Mich........ 2... .ccceee cee eee eee 26.50 
Fall River, Mass..................2. sod hace ereae int fates 31.00 
Grand Rapids, Mich... .... .......0 1. cece eee eee 33.00 
Indianapolis. ..... ... ... 32.00 
Lawrence, Mass .... ...... 0 65 cee cee cece te eenees 25.80 
Milwaukee........ .. 22.00 
Minneapolis........ a. Se Gee SR “elo ete seeese eas 26.co 
Newark, N f..... Gs. tel eke haae wae se oy eedde. woes 26.25 
New York City sciscecee eee San. dese Seno tis 32.75 
Omaha; Neb. s.cc2 0 ase eee cee set . coseercass 30.00 
Philadelphia .. .. .. ..... 28.75 
Pittsburg ............ ... a tolecies . - Zavaro eee e808 23.50 
Sandusky, O............. 25 50 
Sr. Paul ......... 24.8 
SYTACUSE pocccecae Ae eihe- ees eee eRee et -atebe bey 31.75 
Toledo .. ... Lectnew ola maleas sees ah eed Goes 7.. 28.50 
Utica, N.Y... .... 0... 31.50 


It appears from the above statement that $28.66 per 
annum is the average price paid for water by the house- 


holder circumstanced as above in the United States, if the 


above 25 cities aftord a fair basis from which to construct 
an average. 


STRENGTH OF MILL FLOORS. 


THE following tables have been prepared and issued in 
circular form by C. J. H. Woodbury, one of the vice- 
presidents of the Boston Manufacturers’ Mutual Fire In- 
surance Company, for the purpose of furnishing a con- 
venient means for determining safe loads on floors; also 
for use in designing floors that are to be adapted to sneci. 
fic purposes. It is not assumed that these tables will do 
away with the services of an engineer in genera] construc- 
tion, but rather that they may be convenient in many 
cases where the master mechanic of the works may make 
plans or supervise changes in construction. The utmost 
care should he observed to select the figure giving the 
greatest possible amount and concentration of load as the 
one which may be put upon any beam or set of floor beams, 
and in no case should beams be subjected to greater loads 
than those specified, unless a lower factor of safety is war- 
ranted under the advice of a competent engineer. 

Mr. Woodbury states that whenever and wherever solid 
beams or heavy timbers are made use of in the construc- 
tion of a factory or warehouse, they should not be painted, 
varnished, oiled, filled or incased in impervious concrete, 
air-proof plastering or metal for at least three years, lest 
fermentation should destroy them by what is called ‘‘ dry 
rot.” It is, on the whole, safer to make floor beams in 
two parts, with a small open space between, so that proper 
ventilation may be secured, even if the outside should be 
inadvertently painted or filled. 

The tables apply to distributed loads, but, according 
to Mr. Woodury, the first can be used in respect to floors 
which may carry concentrated loads by using half the 
figure given in the table, since a beam will bear twice as 
much load when evenly distributed over its length as it 
would if the load was concentrated in the center of the 
span. The weight of the floor should be deducted from 
the figure given in the table, in order to ascertain the net 
load which may be placed upon any floor. The weight of 
Spruce may be taken at 36 pounds per cubic foot, and that 
of Southern pine at 48 pounds per cubic foot. 

Table I. was computed upon a working modulus of 
rupture of Southern pine at 2,160 pounds, using a factor 
of safety of six. In can also be applied to ascertaining 


the strength of spruce beams if the figures given in the 
table are multiplied by 74%; or in designing a floor to be 
sustained by spruce beams, multiply the required load by 
19,85, and use the dimensions as given by the table. 

The tables are computed for beams one iach in width, 
because the strength of beams increases directly as the 
width, when the beams are broad enough not to cripple; 
that is to say, a beam 14 inches in width will sustain twice 
the load of a beam 7 inches in width. 

Example.—Required the safe load per square foot 
of floor which may be safely sustained by a floor 
on Southern pine 10 by 14-inch beams, 8 feet on 
centers, and 20 feet span. In Table I. a 1 by 14-inch 
beam, 20 feet span, will sustain 118 pounds per foot of 
span, and for a beam 10 inches wide the load would be 
1,180 pounds per foot of span, or 147% pounds per square 
foot of floor for Southern pine beams. From this should 
be deducted the weight of the floor, which would amount to 
174 pounds per square foot, leaving 130 pounds per square 
foot as a safe load to be carried upon such a floor. If the 
beams are of spruce, the result of 14734 pounds would be 
multiplied by x4, reducing the load to 115 pounds. The 
weight of the floor in this instance amounting to 16 
pounds, would Jeave the safe net load as 99 pounds per 
square foot for spruce beams. 


TABLE 1.—Safe Distributed Loads Upon Southern Pine 
Beams One Inchin Width. 


(Lf the load is concentrated at the center of the span, the beams wil 
sustain half the amount as givea in the table.) 


Dertru or Beam 16 INCHES. 


to | 12 | 32 16 


ie 


13 | 14 | 
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Loap In Pounps rer Foot or Span. 
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Table II., Mr. Woodbury explains, applies to the de- 
sign of floors whose strength must be in excess of that 
necessary to sustain the weight, in order to meet the con- 
ditions of delicate or rapidly mcving machinery, to the 
end that the vibration or distortion of the floor may be 
reduced to the least practicable limit. The usual method 
of prescribing the limit which may be permitted in the de- 
flection of beams on which machinery is to be operated 
has been to select a direct ratio to the span, customarily 
one four-hundredth, and to prescribe a proportionate de- 
flection for all spans. Mr. Woodbury holds that a better 
rule would be to base the deflection which may be per- 
mitted upon the amount of curvature or distortion which 
the yielding of the floor may bring into effect upon the 
machinery. In the table the limit is that of load which 
would cause a bending of the beams to a curve of which 
the average radius would be 1,250 feet. 

This table is based upon a modulus of elasticity ob- 
tained from observations upon the deflection of loaded 
storehouse floors, and is taken at 2.000 pounds for South- 
ern pine. The same table can be applied to spruce, whose 
modulus of elasticity is taken as 1,200,000 pounds if six- 
teenths of the load for Southern pine is taken as the 
proper load for spruce; or, in the matter of designing, 
that the load should be increased one and two thirds 
times, and the dimension of timbers for this increased 
load is found for the table used for spruce. 

It can also be applied to beams and floor timbers which 
are supported at each end and in the middle, remembering 
that the deflection of a beam supported in that manner is 
only four-tenths that of a beam of equal span which rests 
at each end; that is to say, the floor planks are two and 
one-half times as stiff, cut two bays in length, as they 
would be if cut only one bay in length. When a floor 
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plank two bays in length is evenly loaded, three-sixteenths 
of the load on the plank is sustained by the beam at each 
end of the plank, and ten-sixteenths by the beam under 
the middle of the plank; so that for a completed floor 
three-eighths of the load would be sustained by the 
beams under the joints of the plank, and five-eighths of 
the load by the beams under the middle of the plank; this 
is the reason of the importance of breaking joints in a 
floor plank every three feet in order that each beam shall 
receive an identical load. If it were not so, three-.eighths 
of the whole load upon the floor would be sustained by 
every other beam, and five-eighths of the load by the cor- 
responding alternate beams. 

The method of applying Table II. is similar to that 
already given for Table I. Repeating the former exam- 
ple for the load on a mill floor on southern pine beams 
10x14 inches and 20 feet span laid 8 feet on centers; in 
Table II. a rx14 inch beam should receive 61 pounds per 
foot of span, and for a bean I0 inches wide this would be 
610 pounds per foot of span, or 75 pounds per square foot 
of floor for Southern pine beams. From this should be 
deducted the weight of the floor, which would amount to 
17% pounds per square foot, leaving §7 pounds per square 
foot as the advisable load to be carried on such a floor. 

If the beams are of spruce the result of 75 pounds 
should be multiplied by sixteenths, reducing the load to 
45 pounds. The weight of the floor in this instance 
amounting to 16 pounds would leave the net load as 29 
pounds for spruce beams. 

There are many instances where similar beams safely 
sustain loads far in excess of the above, but it is repeated 
that Table II. applies only to what is considered advis- 
able to resist the amount of bending and vibration to 
which light machinery, running at high speed, should be 
subjected. 

Uf the beams were two spans in length, they could, under 
these conditions, support two and a half times as much 
load with an equal amount of deflection, unless such load 
should exceed the limit of safe load as found by Table I., 
as would be the case under the conditions of this problem. 


TABLE II.— Distributed Leads Upon Southern Pine 
Beams Sufficient to Produce Standard Limit of De- 
flection, 
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THE SEWAGE OF LONDON, PARIS, AND 
BERLIN. 


IN a recent lecture at London, on the above subject, 
Dr. C. R. Drysdale declared that the only method of 
treating the sewage of large cities was that now employed 
at Berlin, Paris and Croydon. Jn his opinion, London 
presented a very bad example to other cities by the man- 
ner in which it dealt with the sewage. Paris had at 
present 1,500 acres of land in the Plain of Gennevilliers, 
cultivated by small proprietors, who made use of about 
20,000,000 tons per annum to irrigate their farms. Some 
3,000 acres had alsc been acquired at Achéres, which it 
was proposed to cultivate in the same manner; and the 
authorities were contemplating still another sewage farm. 
The effluents were perfectly pure. The land at Genne- 
villiers often produced from $300 to $800 per acre. At 
Berlin the acreage in sewage farms amounted to [9,000 
acres. To these the sewage was pumped from 12 pump- 


most of the farms had been under cultivation during the 
past 15 years About 2,000 hands were employed, and 
no case of typhoid occurred during the whole of Jast vear. 
A sum of $16,055,000 had been borrowed for successfully 
dealing with the sewage of 1,500,000 of inhabitants. Sir 
R. Robinson estimated that the present sewage experi 

ments for London, with over 5,000,000 inhabitants, would 
cost 10,000,000 of money. The effluents at Berlin were 
perfectly pure and drinkable, as at Paris. The Paris Com- 
mission recently sent to Berlin had reported the system a 
perfect success. : 


AUTOMATIC REGISTER OF MOVEMENTS OF 
THE FORTH BRIDGE. 


THE Forth Bridge has been for some time entirely com- 
pleted, the works have been dismantled, and the engineers’ 
staff and the workmen have had to seek new fields of ope- 
rations, some of the engineers having gone to Mexico, the 
United States, Greece, and India. The finishing touch, i, 
is interesting to note, is the only thing in the way of orna 
ment on the bridge, all else being indispensable parts of 
the structure. This embellishment, according to Zgz- 
neering, consists of two brass plates placed on the south 
cantilever pier, in commemoration of the opening of the 
bridge by the Prince of Wales on March 4, 1890. The 
names of the directors, engineers, and contractors are 
also given. Sir John Fowler has had fitted at the end of 
the south main span, at which point the contraction and 
expansion joint is placed, an indicator to record the num- 
ber of trains passing and the daily contraction or expan- 
sion of the bridge. The apparatus consists of a brass 
rod, with a pencil, attached to the end of the girder, and 
a clock with another brass rod fixed in its-axle. Round 
the rod in the axle of the clock is wound a strip of paper 
about 4 inchés wide with a weight attached totheend. The 
point of the pencil rests on this paper, which is, of course, 
constantly on the move as the clock winds down. The 
result is that as the cantilever contracts the pencil attached 
to it is pulled away ; when it expands, the pencil is pushed 
forward, and a curve of contraction and expansion is thus 
produced by the movement of the paper and pencil com- 
bined. The same principle is applied to register the 
behaviour of the bridge while a train is passing. When 
the train enters on the one end of the cantilever it pulls 
the far off end down, and when it does so it also pulls the 
pencil, and thus a mark at right angles to the curve of 
contraction and expansion is made. When it passes to 
the other half of the cantilever, it pushes it forward and 
again a mark at right angles to the curve is made on the 
other side. Each mark indicates a train, and thus the 
simple apparatus serves three purposes. Recently there 
was a second sale of the plant in the works, and now the 
bridge alone stands without anything to indicate that it 
has only been just constructed. Of the 4,500 men who 
once were employed on the bridge only 80 remain, and of 
these 80 only 36 are likely to be permanently employed 
on the bridge. Their chief work will be to keep the bridge 
thoroughly painted both outside and inside. It is not 
generally known probably that the painting of the inside 
of the bridge is not yet finished. When the work has 
been once done only the junction of the members will re- 
quire constant touching up. The paint on theother parts 
will last for two or tbrec years. In order to overtake the 
work with as great convenience as possible, permanent 
steel staging has been devised. There will be a stage 
for each member. Each stage has beer so constructed 
that it can be taken down and put up again in a form that 
will suit the place it is desired to get at. The manage- 
ment are at present troubled a good deal with requests for 
passes to inspect the bridge; but as walking over the 
bridge, owing to the narrowness of the sidewalk, is 
attended with considerable danger, very few are granted. 
The speed of the trains in crossing the bridge is not now 
limited, except in the case of freight trains, and with 
them it must not exceed 25 miles an hour. As there are 
only about 2 feet 6 inches between the pedestrian on the 
bridge and the flying train, it is seen that the precaution 
is wise. The average traffic on the bridge amounts to 
about 140 trains daily. 


ONE of the matters to be discussed at the annual meet- 
ing of the American Institute of Architects, to commence 
at Washington, D.C., ou the 22d inst., is the establish- 
ment of testing stations for building material. It is 
thought that the work of such stations will promote safe 
building, as it would give the architectural profession an 
opportunity to have new materials and methods of con- 


ing stations, through pipes 4o inches in diameter, and | struction tested by trained officials. 


Correspondence. 


Communications giving information or opinions on mattera 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at thetime. Anonymous letters 
will not be noticed. 
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City ENGINEER'S OFFICE, 
OMAHA, NEB., October 8, 1899. 
To the Editer of Tue Encinggrinc anp Buicoinc Recoxo: 


Sir: I have been much interested in the discussions in 
your paper lately regarding the material for small-sized 
sewers. ‘The difference in practice seems to be great ; so 
great, in fact, that I sometimes wonder if I am all wrong 
in what Iam doing. In Omaha we have about 65 miles 
of pipe sewers, all of which have been laid since 1881. 
My practice has beeo to use vitrified pipe up to and in- 
cluding sewers of 24 inches in diameter. Our specifica- | 
tions call for extra strong pipe. 2 inches thick for a diame- 
ter of 24 inches. We have had no instancé of failure of 

ipe, except where the trouble was with the foundation. 
ipe sewers must have a good foundation and a firm, even 
bearing. This is of the greatest importance. 

I fully agree with Mr. Hering in what he says regard- 
ing the method of laying pipe, and the relative value of 
pipe and brick sewers. In brick sewers, my practice is to 
use two rings of brick for all sewers over 24 inches in 
diameter up to 72 inches. From there on, I increase to 
three rings. Bricks are all supposed to be first-class 
sewer bricks, laid in Portland cement, tested to stand a 
tensile strain of 200 pounds per square inch after remain- 
ing one hour in air and 23 in water. These precautions 
would probably surprise Colonel Waring, who seems to 
think that as soon as the quantity of material is increased 
inspection and watchfulness are decreased in the same 
proportion. liow absurd the proposition! If this be 
true, it is fair to infer that in a building a 16-inch wall 
would be weaker than one of 8 inches, because the latter 
would have better material. 

My experience has been that contractors are governed 
almost entirely by the moral influence with which a de- 

, partment surrounds a work. They are as quick as school 
boys to ascertain their chances of slighting their work, 
and as quick to recognize thorough, vigilant inspection. 
It seems tc me that your correspondent from Illinois is 
greatly at fault in recommending sewers of 5 feet in 
diameter, and in some cases ‘*‘ very much larger,” to be 
built of a single ring, and [ must confess that I cannot 
see one single reason why a single-ring sewer should be a 
** better job” than a sewer of the same size constructed of 
two rings. 

In your last issue, Mr. Samuel Gray expresses my 
views almost exactly. Geo. W. TILLSON, 

City Engineer. 


Questions and Answers. 


All questions relating to building construction, 
erage, water supply, or kindred subjects, will 


ving, sew- 
welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properiy be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as earlv as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of paper as : 
communication to the Pudlishing Department. Letters 
renewing subscriptions are sent toa cierk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
sepeunte piece of paper, su that it may be promrpcly sent to 

tor. 


LAYING WATER MAINS AROUND CURVES. 


** WATER-WoRKS,” Newark, N. J., writes: ‘* Will 
you kindly state in your next issue the maximum deflec- 
tion, in inches, per length of 12 fect, allowable for laying 
watet mains around curves, for sizes of 12-inch, 10-inch, 
8-inch, 6-inch and 4-inch 2? How is the calculation made 
of the effect of pressure to open the joints, and how should 
they be secured against such contingency while being 
laid?” 

[No hard-and-fast rule can be given to meet the above 
inquiry. The practice is not to deflect to such an extent 
as (o prevent proper calking of the joint in its narrowest 
part. The depth and thickness of the joint, the character 
of the soil and the water pressure, are all factors to be 
considered. 

Each joint should té well backed up with concrete 
between the outer edge of the pipe and the undisturbed 
bank of the trench. A curve of 1oo feet radius can 
generally be laid with straight pipe. Oncurves of shorter 
radii % bends must occasionally be introduced. ] 
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THE first electric underground wires are now being laid 
at Cincinnati. 
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ELECTRIC MOTORS. 


‘Continued from page 3or.) 
THE BARRIETT MOTOR, 

THe Barriett Motor, made by the New York Electrical 
Manufacturing Company, 10 West Twenty-third Street, 
New York, is constructed of few parts and in a manner 
calculated to give a low center of gravity and consequent 
freedom from vibration when running. 

The cores of the magnets are made of Norway charcoal 
iron. The armature is a modification of the Siemens 
drum form. All the motors are equipped with automatic 
oilers of special design, insuring cleanliness and good 
lubrication. 


Fic. 10.—TYPE A. 


THE A. B. 


The motors are made in capacities ranging from } to 
25 horse-power. In addition, a special fan outfit of yy 
horse-power is put on the market. Figure 8 will help to 
give an idea of the general character of the design. 


THE BRUSH MOTOR. 


The Brush Mocor is made by the Brush Electric Com- 
pany, of Cleveland, O. 

Figure g shows one of 1 horse-power. Several 
thousand Brush motors are now in use, doing various 
kinds of work. They are strong and compact, and claimed 
to be highly efficient. Their governing arrangements, also, 
are claimed to be excellent. According to the makers, 
not only are the similar parts of all the motors of a given 
size absolutely interchangeable, but the wearing parts and 
many other details of all the sizes commonly used are also 
interchangeable. ‘This is a noteworthy advantage, and is 
of much importance to any one using a large number of 
the motors. All! the mechanical details have been care- 
fully considered and worked out. 

Noteworthy applications of Brush motors are to be 
found in some of the large mines at Virginia City, in Ne- 


vada. Water power is there used to generate the cur- 
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rent, and the motors furnish power for hoisting, working 
stamp mills, and other kinds of mining machinery. 

The Brush motors range in capacity from 3 horse- 
power up to 100 horse. power. 


THE A. B. C. MOTOR. 

The A. B. C. motor is made by the A. B. C. Motor 
Company, 44 Gold Street. New York. ‘Two types are 
shown in the accompanying engravings, Fig. 10 represent: 
ing type A, which embraces the sizes yy, 4 and } horse- 
power, and Fig. 11 representing type B, which continues 
the sizes by quarters up to I horse-power. 

The principal feature of these machines is found in the 
laminated field magnet, which is claimed to be composed 
of the softest and purest iron obtainable. The advan- 
tages of this are universally recognized by electricians. 
The other features are stated to be a very slow speed, 
rendering countershafting frequently altogether unneces- 
sary ; the maintenance of a constant speed under all loads 
without sparking or noise; simplicity and durability of 
construction. 

The 5 horse-power machine is intended for use with 


Fic. 11.—TYPE B. 


ordinary 6 foot fish-tail burner, which stands on the table, 
and Mr. Morse saysthat this arrangement will keep his pri- 
vate office, which is quite a good-sized room, some five de- 
grees warmer than the adjoining rooms, even with the doors 
open—a difference of temperature which, at this time of 
year, will often just make the difference between comfort 
and chilliness. 

This device, even if made to order, would cost but little, 
and could be readily improvised with a short length of 
stove-pipe by cleaning it of soot and closing the top, 
which, if appearance was not considered, could be most 
readily done by flattening the pipe. This closing the upper 
end is necessary, to avoid the current of cold air that would 
be drawn in along with the heated gases, if there were a 
draft through, and which would lower the temperature of 
the radiator. An old tin pail hung bottom up, and black- 
ened outside to promote radiation, would also answer the 


purpose very well. The top of the flame should be about 
level with the bottom of the radiator. If the radiator is 
too low the flame will smoke and deposit soot on the in- 
side of the radiator, impairing its efficiency and being 
liable to soil anything under it. 


Fic. 12.—-FAN OUTFIT. 


C. MOTOR, MADE BY THE A. B. C. MOTOR CO., NEW YORK. 


either a primary or storage battery. Its principal use is 
for operating a ventilating fan or running a sewing 
machine, although it is not by any means confined to 
these purposes, but is available for any demands that may 
be made upon it up to 7, horse-power. All the other 
sizes are constant potential machines (that is, intended 
for incandescent circuits), and are wound for any voltage 
up to 220. They are in use in machine shops, printing 
houses, and for operating pumps, blowers and fans. 
Figure 9 shows a % horse-power motor with fan attached. 

A third type of motor made by the company, and 
known as type C, embraces all powers from one horse- 
power upwards, and can be wound for any voltage up to 


§00. 
(To BB CONTINUED.) 


A SIMPLE GAS RADIATOR. 

A BROOKLYN architect, Mr. G. J.. Morse, has hanging 
over his office table a very simple and inexpensive radia- 
tor, of his own design, consisting of a cylinder of black 
sheet iron, 8 inches in diameter and 14 inches high, open 
at the bottom, but closed atthe top. This is suspended 
from the chandelier directly o~ ‘1s drop light with an 


SOME PLUMBING DETAILS IN TIIE SAN 
CARLO HOTEL, NEW YORK. 


WHEN this hotel was finished, about a year ago, it was 
intended to take all the house water supply from main tank 
A, Fig. 3, on the ninth floor, but as it was afterwards de- 
cided to place servants’ rooms, etc., on the ninth floor, the 
supplementary tank B was built on the roof above and ar- 
ranged to furnish cold water to ninth floor fixtures, and to 
supply the boiler for hot water throughout the house. All 
water is, therefore, pumped through the 1% riser C, and, 
after filling tank B, the surplus overflows through the 3- 
inch pipe D into the tank A, and may overflow from that 
tank to the roof through the 4-inch pipe E. F isa 1¥- 
inch pipe to the basement boiler with branch G supplying 
cold water to the ninth floor only; H isa 1 %-inch cold- 
water supply to all fixtures below the ninth floor; I is a !- 
inch pipe through which tank A can be emptied to the roof 
gutter; | isa common bath tub valve by which tank B ca 
be emptied, the water escaping through trough K to the 
roof gutter; L isa tell-tale to the drip sink in engine room, 
M M are -inch vent pipes to admit atmospheric press 
ure to rising lines F and H, and facilitate their emptying 
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after the upper valves are closed; N, N, etc., are relief 
pipes; O O and P P are copper floats that operate electric 
alarms in the pump room, the former for high and the 
latter for low water. 

The details of the floats are shown in Fig. 2, where P 
and O are the copper balls fixed to '¢-inch brass rods 
A, and supported from shelf boards Q Q that are fastened 
to the tanks by bolts B B. 

For the low water alarm, rod A is about as long as the 
tank is deep, and has a fixed collar C that prevents it from 
rising above the position shown by full lines where the 


er NY 
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Figure 3 shows the basement boiler for furnishing hot 
water throughout the house. It is suspended from the 
iron floor by iron straps A A. 

Exhaust steam is received through the 24-inch pipe B, 
passes through an inside coil, and comes out at C, dis- 
charging through pipe D and trap E; F is a1-inch drip 
pipe from the coil; G is a inch pipe through which live 
steam can be forced into the water; H is an ordinary 
safety valve with waste pipe I. 

Cold water from roof tank B, Fig. 1, is supplied through 
1%-inch pipe K; L is the X-inch hot water return circu- 
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buoyancy of the float usually muintains it; E E are cop- 
per springs, #o¢ in contact with the rod A. When the 
tank is nearly empty, the float falls to the position shown 
by dotted lines, and the button D, engaging the copper 
springs E E, completes through them the circuit between 
wires F and G., and rings the alarm gong in pump 
room. H H are insulating washers, and I is a 
metal base plate. The high water alarm float O operates 
similarly. Ordinarily it is in the position shown by full 
lines. When the tank is full it rises to the position 
shown by dotted lines, and the circuit is made as before 
described. 


lation pipe. The valve P is usually open and O closed, 
but if thev are reversed the boiler can be emptied through 
I-inch pipe M: N is the 1-inch hot supply which has 
valves in the pump room controlling its branches to differ- 
ent parts of the house; T is a thermometer. The boiler 
and steam pipes are jacketed with asbestos, which is not 
shown in the illustration, to avoid confusion. 

The plumbing was executed by Mead & Rossman, of 
New York. 


ACCORDING to Col. F. R. Hain, General Manager of 
the New York elevated railroads, the management is 
looking forward to the adoption of a storage battery sys- 
tem of electric traction for the different lines. 


Novelttes. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty noticc. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course be understood that the 
selection does not imply indorsement. 


NEW FORM OF PIPE HANGER. 


ERNEST V. CLEMENTS has assigned to the De [La 
Vergne Kefrigerating Machine Company, ot New York, 
a patent for a new form of pipe hanger. he hanger 
consists of a lag bolt to be screwed into the ceiling beams, 
the bottom of the bolt being split, or formed into two 
horizontally projecting arms. The tops of these arms are 
rounded, and over them fits a stirrup or loop for support- 
ing the pipe. The advantage of this construction is that 
the stirrup will swing and provide for the changes in 
length of the pipe through expansion and contraction. 


DETECTING LEAKS IN SOIL PIPES. 


THE device illustrated herewith is intended to facilitate 
the application of the well-known peppermint or other 
similar tests for discovering leaks in soil pipes. 

Through the soil pipe A at a point near the bottom a 
hole B, preferably conical, is tapped and receives the 
screw plug C, which has an open cage or receptacle E 
at one end and a handle D at the other. The stem of the 
plug C is bored and tapped to receive the spindle G which 
works through a stuffing box F. 


LEAKS IN | 


In making the test a fragile bottle H, containing some 
pungent volatile liquid, is placed in the cage and the plug 
screwed into the soil pine; then the spindle G is forced 
down on the bottle and breaks it, the liquid is released 
and its fumes penetrate the whole of the pipe and its 
branches, escaping through any openings. ‘The presence 
of these is thus clearly indicated. The bottle H should 
be hermetically sealed, for which purpose a coat of varnish 
over cork and glass, is recommended. 

R. T. Crane, Chicago, IIl., is the patentee, and claims 
that the method is more efficient than the ordinary pepper- 
mint test, because it prevents any possible smearing of 
the pungent liquid on the bands or outside of the pipe 
and avoids any chance of the odor's appearance, except 
through leaks from the interior of the pipe. 


STEAM PIPE LAGGING FROM WASTE 
MATERIAL. 


ACCORDING to the Revse Jndustriclle, some of the 
waste products resulting from the manufacture of paper 
furnish excellent material for cheap and efficient lagging 
for steam pipes. The waste products in question are 
chiefly those coming from the different cleaning and sort. 
ing machines, and which are of a fibrous nature. These, 
when dry, are to be mixed witb potter's earth in the pro- 


portion of 4 to I, enough water being afterward added to 
form a plastic compound. ‘this is spread bv hand over 
the surfaces to be protected, in thin successive layers. 
When dry, the coating is said to adhere firmly and is not 
easily broken. Its cost is practically no more than the 
cost of mixing and applying it. 
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Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


PUMP RETURN SYSTEM OF STEAM HEATING. 


“ARCHITECT,” otf Providence, R. I., writes: ‘‘ The 
accompanying plan is meant to show the arrangement of 
buildings to be heated by the low-pressure gravity system 
of steam heating. The pipes are all supposed to havc 
proper pitch for drainage and to be of proper sizes, and 
the water of condensation will run back to tank, from 
which it will be pumped into the boiler. If the boilcr- 
house had been below the lowest building, of course there 
would be no occasion for a pump. 

(1) Will both buildings receive their supply of steam 
with the same facility and of equal dryness? (2) Will it 
be necessary to have any check or other valves except such 
as would be necessary to shut off steam, and will any traps 
be required? (3) Will it be possible, under any circum- 
stances, to produce a vacuum by which the water can be 
drawn out of the boiler into the tank? (4) The radiators 
in the building on the low level will be about ten feet 
below the water line in the boilers.” 


[The accompanying sketch explains the arrangement of 
the buildings in question. A is the boiler-house; B. 
building with radiators below boilers; C, building above 
grade of boiler-house; T, tank low enough for water to 
return by gravity from lowest radiators; from this the 
water is to be pumped back to the boilers; S and S’ are 
steam and return mains, respectivety. 
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(1) If the steam and return pipes‘ are sufficiently large 
and properly run there will be no difficulty in having equal 
dryness and nearly equal pressures at all parts of the ap- 
paratus. Absolutely equal pressures cannot be obtained 
through any system of piping, but differences below the 
limit of one pound can be secured. 

(2) If your tank is a closed ohe, and your pipes are 
large enough, no checks or traps will be necessary, and a 
pump and pump governor will take the water from the 
tank to the boilers. If the tank is an open one traps will 
be required on each main return. 

(3) If the pump is properly connected with the boilers 
po vacuum in the tank can draw the water from the boilers, 
any more than the pressure within the boiler can drive the 
water out through the check valves and pump. 

(4) It matters not how much the radiators are below 
the water Inne of boilers in a system such as you propose, 
so long as they are sufficiently above the tank to allow the 
water to run to the same by gravitation. ] 


HEAT REQUIRED FOR DRYING LUMBER. 


Henry G. Morris, engineer and machinist, of Phila- 
delphia, Pa., writes: “‘I find in the Louisiana Planter 
and Sugar Manufacturer a statement in regard to the 
amount of water which is removed from lumber in kiln 
drying, as follows : 

When it is considered that there are many saw mills cut- 
ting as much as 100,000 feet of lumber per day, and dry- 
ing the same, from 5,000 pounds per 1,000 feet to 2,700 
pounds, with no other heat than exhaust steam from the 
mill engine, the practicability of putting this system to the 
concentrating of cane juice would seem assured. 

What I desire to find is some actual data on the subject 
of lumber drying, and the amount of heat required to 
evaporate a definite quantity of water stated, either as 
units of heat or as quantity of water condensed when steam 
is used. 

Any information that you can elicit upon this subject 
would be much appreciated.” 


[We have no actual data on the subject, and shall be 
pleased to obtain figures from the experience of any of 
our readers. The amount of steam to be condensed in 
drying, of course, in every case, will be practically equal 
to the amount of water removed from the lumber.] 
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ODORLESS EXCAVATING APPARATUS. 


KING & DICKERSON, Peoria, IIl., write: ‘* Will you 
please tell us, through your columns, what is the best pump 
or apparatus of any kind for pumping out cesspools or 
vaults? There is nothing of the kind here. The old way 
is followed of baling them out by hand. This is both slow 
and dangerous. We want to buy some kind of an outfit 
for this work. Can you post us as to the best make— 
something that you think you can recommend? We want 
something that will not necessitate sending a man down 
into the hole. If such an apparatus is not available, we 
will not risk this kind of work.” 


[For obvious reasons we can, in no case, undertake to 
specify which is the best of several pieces of apparatus. 
In the present instance, the Odorless Excavating Appa- 
ratus Company, of Baltimore, Md., are the only makers 
that we can call to mind of such outfits as our correspond- 
ents refer to. ] 


DIRECT PRESSURE WATER SUPPLY.#* 


IN the designing and operating of direct pressure sys- 
tems of water supply for small towns some very interest- 
ing conditions frequently arise that are not to be met with 
elsewhere. In such a system we may meet with the fol- 
lowing requirements. A domestic supply of 300 gallons 
per minute at 50 pounds pressure and a fire supply of 
1,200 gallons per minute at 120 pounds pressure; the 
former to be maintained continuously, the latter not more 
than six hours per month. 

These conditions are usually met by putting in an 
engine with variable cut-off, or else a compound pump 
arranged to admit live steam to the low pressure cylinders, 
thus acting as a non-expansive engine on fire service. 
This latter is a very satisfactory and economical arrange- 
ment for a small town, but it will readily be seen that it 
will make excessive demands upon the boiler plant at the 
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outbreak of a fire. From the fact that the quantity of 
water required in case of fire is four times that required 
for domestic service it is evident that the piston speed will 
be increased four times, and hence, without considering 
increase of pressure, four times as much steam will be 
used. 

As on domestic service the fires will be ordinarily 
banked, the result of an alarm of fire is generally a de- 
cided fall of boiler pressure, and hence it is that the live 
steam connection to the low pressure cylinder is consid- 
ered so valuable; but this does not completely remedy the 
difficulty. Consider a pump whose cylinders are 10 inches 
and 16 inches in diameter. The low pressure cylinder 
area will then be 2.56 times that of the high pressure. 
The stroke being the same the volumes will be in the same 
ratio. A pair of such pumps if duplex will just about 
meet the requirements laid down above. On domestic 
service one alone would be run. On fire service both 
would be run and at double the speed on domestic service. 
Ordinarily in these pumps on fire service no work is done 
in the high pressure cylinder, as no separate exhaust is 
provided for it, so the amount of steam used per stroke 
on fire service will be 2.56 times that used on domestic 
service, and as there are four times as many strokes the 
steam required for fire service will be ten times that re- 
quired tor domestic service, approximately. Of course 
some diminution of pressure will generally be allowable, 
but it is safe to say that the fire service will require eight 
times as much steam as the domestic service, As this 
demand is one that must be met inv a very short time, or 
the effectiveness of the fire service will be seriously im- 
paired, some special device appears to be necessary in the 
way of a blower to produce a sudden increase of combus- 
tion. While a very high chimney may serve the purpose 
to some extent, there is at band a much more effective 
means of accomplishing the desired result—viz., the ex- 
haust steam. While ordinary fuel consumption varies 
from 10 to 20 pounds per square foot of grate, a combus- 
tion of 120 pounds may be produced by a steam blast. 
After using steam for heating the feed water and the 
pump room there is still enough of the exhaust remaining 
for a good steam blast, for less than one-fifth will be re- 
quired for the feed water and not more than the same 
amount for heating any ordinary pump room; the rest 
would ordinarily go to waste. By utilizing the exhaust 
steam for a blast, by means of nozzles at the base of the 
stack, as in a locomotive, a smaller chimney and a smaller 
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boiler plant will be sufficient, thus involving less initial 
cost; and while it may be argued that a steam blast is of 
low efficiency and detrimental to the life of the chimney, 
it seems to us that where it would be used so seldom, and 
where it would then use only steam that must otherwise 
be wasted, it could not be anything but a verv effective 
and valuable addition to the plant. and the smaller chim. 
ney needed with it could be replaced at small expense 
when it should become necessary. It is also tg be remem- 
-ered that a good supply of water at the beginning of a 
fire may be infinitely more valuable than the same supply 
20 minutes later, and any device that will assist in insur- 
ing such a supply should not be overlooked. 

A very interesting point to be considered in direct 
pressure engines is the economical length of stroke. The 
stroke should be such that the losses due to condensation 
in the cylinder shall be reduced as much as possible. 
This requires that the ratio of volume to surface shall be 
amaximum. Then, also, the time that the steam occu- 
pies the cylinder is another element to be considered. 
While in a single cylinder engine it is not difficult to de- 
termine the best length of stroke to adopt, in a duplex 
compound pump, where both pistons act along the same 
piston rod, it becomes quite a complicated problem. 
Even in this case if the ratio of surface to volume and 
the time of occupancy of the cylinder by the steam were 
the only considerations, the solution of the problem would 
not involve very serious difficulties ; but we have to con- 
sider the variable clearance, the variable service required 
of the pumps, and the relative disadvantages of condensa- 
tion in each of the two cylinders. In an ordinary system 
of the sort considered, in a small town, as already pointed 
out, the domestic service will probably require less than 
one-half the capacity of the pump, and yet the pump must 
be of the greater capacity for the sake of a few hours’ use 
in a month for fire service, hence a high piston speed 
cannot be maintained during the greater proportion of the 
time. So in determining the economical length of stroke 
we must consider the pump as working at its low piston 
speed, taking care to introduce no conditions that will be 
incompatible with the performance of the required fire 
service. In view of the fact that the sooner the steam 
can be made to do its work and be exhausted the less will 
be the condensation, we are inclined to favor short 
strokes. ‘The condition of minimum surface for maxi- 
mum volume in a single cylinder makes the length of 
stroke equal to the diameter of the piston so that we 
would certainly not make the stroke longer than the 
diameter of the low-pressure cylinder, and the economical 
length according with this condition alone would be some- 
where intermediate between the diameters of the two 
cylinders, but condensation in the high-pressure cylinder 
will be more detrimental than in the low because in the 
former the water so produced must be carried on through 
the engine clogging the work in the low-pressure cylinder, 
while in the latter it is immediately exhausted without 
further detriment; so we will find it advantageous to 
favor the high-pressure cylinder as much as possible and 
make the stroke equal to the diameter of that cylinder. If 
the engine works at very slow ds on domestic service 
it may be desirable to still further shorten the stroke, and 
the only limit that it appears necessary to impose is that 
the number of revolutions on fire service shall nut be too 
great. It may be urged that the work expended in ever- 
coming theinertia of the column of water in the mains 
would be an argument against many strokes and in favor 
of tew, but in a duplex pump only the water in the cylin- 
der comes to rest during the change of stroke, and the 
more frequent the stroke the less the fluctuation of press- 
ure in the mains and the less energy used up in accelerat- 
ing the water column, so that a short strcke will be likely 
to increase the duty of a duplex compound pump up toa 
certain limit. Just what this limit will be will depend 
upon the particular case in hand. While at first siyht it 
may appear that the shortening of the stroke will have a 
detrimental effect by increasing the clearance, yet this is 
of comparatively small consequence, as the steam occupy- 
ing the clearance space in the high pressure cylinder is 
passed over to the low pressure and does work there, so 
that all that is really wasted 1s that in the clearance 
spaces of the low-pressure cylinder, and this, from its 
highly expanded condition, will not amount to much. 
Therefore it seems to us that for such service as that here 
considered a short stroke is to be looked upon with favor. 


ACCORDING to the Elektro-technische Zeitschrift the 
proper height at which electric arc lights should be placed 
is 0.7 of the radius of the area to be illuminated. While 
this rule apparently bas not been followed in the larger 
number of installations, it is of interest to note that in 
more recent work there is a tendency to place the lights 
at greater heights. 


THE Master Plumbers’ Association, of Dallas, Tex., 
are to give a banquet to the delegates to the convention 
of the Association of Master Plumbers of Texas State, at 
Dallas, on Thursday, October 23, 1890. D. S. Sullivan 
is President, and M. F. Kavanaugh is Secretary of the 
Dallas Association. 


THE Masonic Temple to be built at Chicago, will, it 
is claimed, be the largest building in the world. It will 
be 18 stories high and have 14 elevators. It is to be 
finished and ready for occupancy on May 1, 1892, 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DBPARTMENT. 
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Our readers will oblige us by notes, clippings, or any 
anformation which will put usin the way of obtain- 
ing early and reliable news for our ‘* Contracting 
Intelligence.’ /nformation of importance sent 
to us exclustucly, and not elsewhere published 
will be liberally paid Sor. 


Persoos who make any use of the information they 
find in these columns we trust wll not cmit to mention 
Tre Encineerinc & Buitpinc Raecorp as the source 


For works for which proposals are requested see also 
the * Proposal Columns,’’ pages i-ii-321. 


BUENA VISTA, VA., October 13, 1890. 


THIs city is now putting in a system of 
sewerage, at a cost, when completed, from 
$25,000 to $35,000. We have fine water- 
works, and will, in a shcrt while, expend from 
$20,0C0 to $50,000 enlarging same. Have 
ordered bose and hose wagon from North- 
western Rubber Company, and have organ- 
ized fire department. Our city is 18 months 
old, and has a population of 2,500, and in 12 
months will number 10,000. 


C. BARGAMIN, 
Superintendent Water- Works. 


WATER. 
For Additional Water items see Proposal Columns. 


New ALBANY. IND.—It is estimated that 
the reservoir about to be constructed by the 
water-works company on the Silver Hills will 
cost $30,000. 


RocKForD, ILL.—The water-works will 
bore two or three more artesian wells, 1,300 
feet deep, next season. 


BABYLON, N. Y.—The people of this place 
voted to establish a system of water- works at 
an election held October 11. The matter is 
to be further considered at the next meeting 
of the Town Board. 


St. Louis, Mo.—The contract for the 20,- 
000,000-gallon high-duty vertical pumping 
engine has been awarded to H. R. Worthing- 
ton, New York, at $299, 5c. 


MaptIson, N. J.—Concerning the water- 
works here, Samuel B. Leach, hydraulic engi- 
neer writes: ‘' The works were designed by 
me, and are being constructed under my 
supervision and superintendence as engineer, 
by Moffett, Hodgkins & Clark as contractors, 
Mr. O'Geran having immediate charge of the 
work for the contractors.” 


WayYNE, NEB.—It is proposed to begin at 
once on the proposed system of water-works 
for this place, for which the sum of $18,000 
has been appropriated. 


DALLAS, TEX.—Press dispatches state that 
an abundant flow of pure artesian water has 
been struck at this place and that immediate 
efforts are to be made to utilize it. 


WESTFIELD, Pa.—J. H. Miller, of this 
place, writes: '‘ A company, with a capital 
stock of $25 000, has been organized at this 
place, with myself as president. for the pur- 
pose of establishing a system of water-works. 
‘The company expects to complete airange- 
ments during the winter, so as to begin opera- 
tions as soon as spring opens.” 


Eppy, TEX.—The Town Clerk at this place 
writes: ‘‘ The question of water-works has 
been entertained at this place, and proposals 
of different companies have been and are being 
made. ‘The stock company has fixed a limit 
of capital stock at $2,000. As yet no con- 
tract has been negotiated, and may not be this 
fall.” 


ELwoop, INp.—It is proposed to expend 
the sum of $20,000 on a system of water- 
works for this place. 


NORTH BROOKFIELD, Mass.—At a meeting 


| of the taxpayers of this place all were agreed 


that a supply of water should be introduced 
into town for fire and mechanical purposes, 
such water being first secured as could, if 
necessary, be used for domestic purposes. 
Fifty thousand dollars was agreed to be the 
limit of expense which should be incurred, to 
be paid by the town in the course of [0 years. 
The question is to be further considered at a 
meeting to be held October 21. 


LEBANON City, Mo.—The_ water-works 
franchise granted by the Lebanon City Coun- 
cil to the light and water company has been 
ratified at the polls. 


Bay City, MicH.—The question of ex- 
pending $50,000 on water-works improve- 
ments is to be decided by vote at the election 
in November. 


Fort Wayne, IND.—The sum of $22,000 
is to be expended on new water mains for this 
place. 


AUSTIN, GA.—It is stated that a quantity 
of iron pipe, iron tanks, plugs, etc., will soon 
be wanted at this place, and that W. J. 
Dobbs can furnish particulars. 


PLAQUEMINE, LA.—The people of this 
place will hold a mass meeting in a few days 
to discuss the water- works question. 


ESTHERVILLE, IOWA.—The water-works 
question at this place is to be settled by a 
public vote. For particulars address A. O. 
Peterson, Chairman of Fire and Water Com- 
mittee, as above. 


ExirRA, Iowa.—It is proposed to expend 
$3,000 on a system of water-works for this 
place. 


SAN ANGELO, TEXx.—City Clerk John 
Moorkens writes: ‘‘ Contract for a new sys- 
tem of water works has been granted to J. L. 
Millspaugh, President San Angelo Water- 
Works Company, for 15 years.”’ 


FLATONIA, TEX.—City Secretary H. S. 
Palmer writes: ‘‘ The City Council has au- 
thorized bonds to be issued, not to exceed 
$30,000, which are to be used in putting in 
water-works, or so much thereof as will be 
found necessary.” 


KIRKWoOD, Mo.—H. W. Hough, Town 
Clerk, writes: ‘‘ There have been no steps 
taken to establish water-works in this lo- 
cality.” 


TIOMESTEAD, PA.—The following report 
was submitted by the Water-Works Commis- 
sioners appointed to take action in regard to 
the construction of a water-works at this place. 
That the work be commenced in the spring of 
1891, and completed by the fall of the same 
year. As the result of advertisements the fol- 
lowing bids were received: Chester B. Davis, 
Chicago, Ill., 5 per cent, of cost of works; 
Julien Kennedy, Pittsburg, Pa., 5 per cent. 
of cost of works; Fred. T. Crane, East Orange, 
N. J., $600 for plans and specifications, $150 
per month; Samuel B. Leach, Tarrytown, N. 
J.» 3% per cent. of cost of the works; J. 
Schinneller, Pittsburg, Pa., 444 per cent. of 
cost of the works. The bid of engineer Schin- 
neller was accepted, because he is a local res- 
ident, and it was believed that he could, 
therefore, give most satisfactory services, he 
was accordingly ordered to prepare plans and 
specifications. J. M. Hoover is Chairman 
of Water Committee. 


LINCOLN, JLL.—City Clerk Jobn H. Starkey 
writes: ‘‘We have a system of water-works 
here since 1886, which are very good. ‘lhere 
has been some talk of a new company but no 
steps have been taken yet.” 


CINCINNATI, O.—At a meeting of the 
Board of Pubtic Improvements, held October 
14, Superintendent Tharp recommended the 
construction of a new 6,000,000-gallon pamp- 
ing engine. ‘Ihe matter was referred to the 
Committee on Water- Works. 


WATER-WorRKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Toronto, Can.; Markham, Ont.; 
Carthage, O.; Keithsburg, Ill.; Belvidere, 
Ill.; Rushville, Ind.; Philadelphia, Pa. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge items seo Proposal Columns. 


LA FAYETTR, GA.—The following bids 
for the building of an iron bridge across West 
Amichee Creek, were received by R. N. Dick- 
erson, October 7: George H. Crafts, Atlanta, 
Ga., $1,908; Southern Bridge Co., Birming- 
ham, Ala., $2,100; King Iron Bridge aid 
Mfg. Co., Cleveland, O., $1,895; The Berlin 
Iron Bridge Co., East Berlin, Conn., $2,150; 
W.H. Converse, Chattanooga, Tenn., $1,- 
875: The Columbus Bridge Co., Columbus, 
O. $2,076; Milwaukee Bridge and Iron Works, 
Milwaukee, Wis., $1,930; Pittsburg Bridge 
Co., Pittsburg, Pa., $1.958. 


SAN ANTONIO, TEX.—The following bids 
for the construction of a through truss class 
‘*‘A” bridge on San Antonio River, were re- 
ceived by Mayor Bryan Callaghan. October 
4: Wrought Iron Bridge Co., Canton, O., 
$17,581; ‘Thomas Murray & Co., New York, 
$15,500; George E. King Bridge Co., Des 
Moines, Iowa, $17,980; Berlin Iron Bridge 
Co., Berlin, Conn., $13,000; Pittsburg Bridge 
Co., Oliver, Penn., $18,400; Penn Bridge Co., 
Beaver Falls, Pa., $17,190; Variety Bridge 
Co., Cleveland, O, $15,100; Milwaukee 
Bridge and Iron Works, Milwaukee, Wis., 
$16,000; Smith Bridge Co., Toledo, O., 
$18,300; Mt. Vernon Bridge Co., Mt. Vernon, 
O., Plan A, $13,500; Plan B, $15,000; Lane 
Bros. Bridge and Construction Co., Newark, 
O., $16,004; Missouri Valley Bridge and Iron 
Works, $15,000; Chicago Bridge and Iron 
Co., $17,000; Wisconsin Bridge and Iron Co., 
Milwaukee, *Wis., Plan A, $14,700; Plan B, 
$14,300; Lane Bridge and lron Works, Chi- 
cago, Ill., $16,809: King Iron Bridge Mfg. 
Co., Cleveland, O., $17,952. 


CLEVELAND, O.—It is proposed to erect a 
new bridge in this city over the ‘* Central 
Way.” Address the City Engineer for partic- 
ulars. 


Boston, MAss.—Estimates and general 
plans are being made by the engineer's de- 
partment for a bridge, etc., over the Provi- 
dence Division of the Old Colony Railroad at 
Forest Hills, in order to abolish the present 
grade crossing. Exclusive of land damages, 
the cost will be about $52,000. 


NapPaA City, CAL.—City Engineer Buckman 
bas been instructed to procure plans and esti- 
mates for a new bridge over the river at Third 
Street. 


SAGINAW, MIcH.—Repairs are to be made 
to the bridges at Mackinaw and Johnson 
Streets. 


KANSAS City, Mo.—The Board of County 
Commissioners has authorized the erection of 
a bridge on the Leavenworth County line, in 
Prairie Township. 


SPOKANE FALLS, WASH.—The City Council 
has issued bonds in the sum of $25,000 for the 
purpose of constructing a bridge at this place. 


WILLIMANSETT, MASS.—A new bridge is 
to be constructed here after plans, just finished, 
by Edward S. Shaw, of Boston, Mass. 


LANCASTER, PA.—It is proposed to repair 
all the county bridges at once. 


SAN FRANCISCO, CAL.—lIt is proposed to 
either repair the Second Street bridge or to 
repiace it with a new structure. For particu- 
lars, address Superintendent Ashworth, of the 
Street Committee, as above. 


MILWAUKEE, W1s.—The plans for the new 
bridge on North Avenue have been completed 
by the City Engineer. According to the spe- 
cifications the structure will be 522 feet in 
length, exclusive of the abutments, and 30 
teet above the surface of the water. The en- 
tire bridge, with the exception of the planking 
of the roadway, wil be of iron and steel. The 
cost is estimated at about $30,000. The 
Whitefish Bay Railway Company will erect 
the bridge, but the city will reimburse it for 
one-half of the expense. 


PHILADELPHIA, PA.—A petition has been 
presented to Councils for a bridge over the 
Pennsylvania Railroad on the line of Oxford 
Street. Particulars can be obtained by ad- 
dressing Clifford Pemberton, Jr., of this city. 


BAYONNE, N. J.—Two bridges are to be 
erected at this place by the Central. Railroad 
of New Jersey. 


VicksBuRG, Muss. — Assistant’ Engineer 
John Ewans, appointed to examine and re- 
port on the proposed site of the New Orleans 
and Northwestern Railroad bridge over 
Boeuf River near Rayville, reports favorably. 
The bridge will open 60 feet in the clear, and 
is situated two miles north of Rayville. 


LITCHFIELD, CONN.—It is proposed to erect 
a new iron bridge at the East Mill. 


New Lonpon, Conn.—A new bridge is to 
be erected over Winthrop’s Cove, this city. 


AUSTIN, TEX.—It is proposed to establish a 
new iron bridge at this place. 

St. PAUL, MINN.—At a meeting of the 
Board of Public Works, held October ro, all 
the bids for the superstructure of the Sixth 
Street bridge were rejected. The following 
were the bidders: Keystone Bridge Company, 
$136,000; Chicago Forge and Bolt Company, 
$126,160; Milwaukee Bridge and Iron Works, 
$136,000; Chicago Bridge and Iron Company, 
$149.999; King Iron Bridge and Manufactur- 
ing Cn ane 8141 000i New Jersey Steel and 
Iron Company, $133,400. The engineer's 
estimate of the cost of the work was $133,000. 
It is stated that the bid of the Chicago Forge 
and Bolt Company would have been accepted 
but for the fact that all the sureties offered 
were non-residents of Minnesota, and the law 
requires that such shal] be residents. 


SCRANTON, Pa.—City Clerk M. T. Lawler 
writes: ‘‘ At the election on November 4, the 
question of increasing the indebtedness of 
the city $250,000, for the purpose of con- 
structing four bridges, will be voted on by the 
electors.” 


BALTIMORE, Mp.—City Clerk A. E. Smyrk 
writes: ‘* The only bridge work now contem- 
plated by the city is an iron bridge over the 
Baltimore and Ohio Railroad, on line of Mon- 
roe Street.’ 


CHATTANOOGA, TENN.—A terminal com- 
pany has been organized in the city, and 
among the works contemplated is the erection 
of a double-track railroad bridge, with foot- 
ways on each side, to span the Tennessee 
River. Work is to be commenced on the 
structure at once. 


LITTLE BRITAIN, PA.—On the 23d of Octo- 
ber a jury appointed by the Court will meet 
for the purpose of viewing a site for an inter- 
county bridge over the Octaroro, from this 
place to Lower Oxford. 


CHICAGO, ILL.—The Chicago and Western 
Indiana Railway Company will build an iron 
bridge, to cost between $40,000 and §50,000. 
over. the Little Calumet River near Dalton, 
Ill, S. H. Miller, civil engineer, will have 
charge of the work. 


Lockport, ILL.—R. D. Wheaton & Co.., 
of Chicago, have been awarded the contract 
for the construction of an iron bridge at this 


point, at $9,595. 


HE Editor of THE ENGINEERING 
AND BuILDING RECORD is 
always glad to receive items of news 
for the Contracting News Department. 
But such items are not considered news 
except when the prices and particulars 
of the award of a contract are given. 
The announcement that has 
scld ——— to without giving 
the grices and particulars concerns only 
the buyer and seller. Such notices are 
always excluded, except in the case 
where a certain firm is stated to have 
taken a certain contract, the execution ° 
of which would require that they should 
buy certain materials. Such an item 
would be used if deemed of more than 
local interest, because it would suggest 
to some readers the possibility of their 
making a sale or securing a sub- 
contra: 
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DAYTON, TENN.—Two iron bridges are to 
be erected by the Tennessee Industrial Land 
Company of this place. 


CLINTON, ILL.—Reports say that the Chi- 
cago and Eastern Illinois Railroad Company 
will replace its present wooden bridge at this 
place with a steel one, and that next year iron 
and steel structures will replace every wooden 
bridge on its system. 


PITTSBURG, PA.—A new bridge is to be 
erected over the Susquehanna River by the 
Erie and Wyoming Railroad Company. 


ORANGE Grove, FLA.—Reports say that it 
has been decided to expend the sum of $22,- 
. 000 on a bridge to span the Pataosco River at 
this place. 


PHILADELPHIA, PA.—Plans have been re- 
ceived by the Park Department for a $50,000 
iron bridge over Lansdowne Ravine. , 


BrIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Dublin, Ga.; Augusta, 
Ga.: Atlanta, Ga.; St. Paul, Minn.; Philadel. 
phia, Pa.; Greensburg, Pa.; Zanesville, O. 


NEW DEPOTS. 

MORRISTOWN, PA.—The Reading Railroad 
Company will erect a large depot at the cor- 
ner of De Kalb and Washington Streets, in 
this city. 

KANSAS City, Mo.—Van Brunt & Howe, 
architects, of this city, with J. A. L. Wad- 
dell, as consulting engineer, have prepared 
plans for a new union depot at Sioux City, 
Towa. 


MANASQUAN, N. J.—A new depot is to be 
erected here by the New York and Long 
Branch Railroad Company. 


Drs MOINES, IowA.—The Iowa Railroad 
Commissioners have issued an order directing 
the Chicago, Milwaukee and St. Paul Rail- 
road to build at once a commodious freight 
and passenger depot, and furnish other facili- 
ties at the station of Denison, Iowa. 


WILKENSBURG, Pa.—It is reported that the 
Pennsylvania Railroad will erect anew freight 
depot at this place. 


Erie, Pa.—According to reports, John 
Hanchett has been awarded the contract to 
erect a new depot at this place. 


CHESTER, PA.—A new depot is to be 
erected at this place by the Pennsyivania Rail- 
road Company. 


THe ConTracTING News DeE- 
PARTMENT of THE ENGINEER- 
ING AND BUILDING RECORD 
is edited with a view of giving 
space to no item that does not in- 
dicate where professional services 
or supplies may be needed in the 
near future, the prices bid for work 
or supplies, and the correction of 
false or misleading reports ia 
some papers, that may subject 
readers to needless trouble and 
expense in going after something 
that does not exist. 


SEWERAGE, 
For Additional Sewerage Items see Proposal Columns 


ATLANTA, GA.—The Aldermanic Board has 
concurred in the action of the City Council 
authorizing ordinances to be drawn providing 
for the extension of the main sewers to the city 
limits. It is probable that the matter will 
come up at the next meeting of the Council, 
and acted on. 


ROANOKE, VA.—Important sewer work is 
projected here. 


SCRANTON, PA —Operations will probably 
soon begin on the $75,000 sewer job at this 
place. 


WASHINGTON, Pa.—A committee of citi- 
zens has been appointed at this place to take 
steps towards establishing a system of sewers. 


JamEsTown, N. Y.—The sum of €95,000 
has been appropriated at this place for the 
purpose of establishing a system of sewers. 


SAN FRANCISco, CAL —It is proposed to 
construct sewers in the district north of the 
park, in this city. For particulars, address 
the City Engineer, as above. 


Dayton, O.—The following proposals tor the con- 
struction of sewers in this city were opened October 13 
by the City Engineer: 
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SacINAW, Micu.—The City Engineer has 
been instructed to prepare plans for numerous 
new sewers. 


COLUMBUS, GA.—An election will be held 
in Columbus some time next month for the 
urpose of determining whether the city shall 
issue bonds to put in a separate system of san- 
itary sewerage. Plans and specifications for 
the new system of sewerage have been made, 
and the estimated cost is $125,000. 


TROY, N. Y.—The Public Improvement 
Commissioners have authorized the construc- 
tion of numerous sewer extensions. 


Lorin, CAL.—The local improvement asso- 
ciation is agitating the question of establish- 
ing a system of sewers at this place. 


Toronto, CAN.—City Engineer W. T. 
ennings has recently been visiting Boston 
inspecting the system of sewerage of the latter 
city, having in view the introduction of a new 
system of intercepting sewers for Toronto. 


NEw PHILADELPHIA, O.—This city con- 
templates establishing a system of sewers. 


SEWERS.—See our Proposal Columns for 
information regarding sewer construction at 
the following places: Jersey City, N. J.; 
hs a O.; Detroit, Micb.; Albuquerque, 


STREET-WORK AND PAVING. 


AURORA, ILL.—This city has decided to 
pave its principal streets with cedar blocks. . 


ROCKFORD, ILL. — The principal streets 
will be paved next season. The City Engi- 
neer is D.C. Dunlap. 


SAN FRANCISCO, CAL.—It has been de- 
cided to put all the streets along the water 
front of this city in good conditior. 


SCHENECTADY, N. Y.—Many of the streets 
of this place are to undergo extensive im- 
provements. 


CHESTER, PA.—Numerous streets of this 
place are to be repaved at an early date. Ad- 
dress the City Engineer for particulars. 


ROANOKE, VA.—Extensive street improve- 
ments are to made at this place. 


St. PAUL, MINN.—The Board of Public 
Works will report favorably upon the paving 
of numerous streets of this city. 


NEW PHILADELPHIA, PA.—Considerable 
street paving is to be done at this place. 


CHATTANOOGA, TENN.—Several streets of 
this city are to be widened, repaved and ex- 
tensively improved. 


BRooKLyn, N. Y.—City Works Commis- 
sioner Adams has authorized that proposals 
be issued for paving, curbing and guttering, 
with Belgian block and bluestone, several 
streets of this city. 


GAS AND ELECTRICITY. 


CatrO, ILL.—The Citizen's Electric Light 
and Power Company has accepted the ordi- 
nance granting it permission to erect its 
power house, poles, etc., and to suspend the 
necessary wires for furnishing the patrons of 
the company with electric light and power. 


KEOKUK, IowA.—The Gate City Electric 
Company has been incorporated at this place. 
Capital stock, $150,000. George D. Rand is 
at its head. 


PLAQUEMINE, LA.—It is probable that an 
electric lighting system will be established at 
this place. 

ALEXANDRIA, LA.—The City Council has 
made a contract with the ‘Thomson-Houston 
Electric Company to furnish the town with 
electric lights. 

NeEwsurG, N. Y.—Extensions are to be 
made to the local electric light plant. 

St. PAUL, MINN.—The Continental Dyna- 
mo Company has been awarded the contract 
for the electric light plant for the High School, 
for $1,550. 

JAMEsTOWN, N. Y.—The people of this 
place have voted $30,000 for electric lights. 

UPLAND, PA.—Reports say that when the 
present contract for public lighting expires at 
this place an effort will be made to introduce 
electric lights. 

NEW ROCHELLE, N. Y.—For lighting the 
village streets the Trustees have recommended 
the payment of $125 per year for each arc 
light, $25 each for 100 incandescent lights, 
and $25 each for 100 gas lights. 


KEOKUK, Iowa.—Ata meeting of the City 
Council, held October 7, the bids for lighting 
the city were opened. The following were the 
bidders: Keokuk Electric Light and Power 
Company, Badger Electric Company, Gate 
City Electric Company, Keokuk Gas Light 
and Coke Company. ‘The figures for electric 
lighting were made on a basis of furnishing 
125 arc lights of 2,000 candle-power each, the 
Philadelphia a bas to prevail. The highest 
bid was that of the Badger Flectric Company, 
whose bid was $72 per light per year, with 
conditional figures for more or less lights. The 
lowest bid was that of the Gate City Electric 
Company, which was $60 per light per year, 
with conditions the same as above. The Keokuk 
Electric Light and Power Company’s bid was 
$68 per light. The bid of the Keokuk Gas 
Light and Coke Company was as follows: For 
furnishing roo gas street lamps, under the 
Philadelphia schedule, $25 a year, with addi- 
tional lamps at $22. ‘Ihe figures in detail of 
the lowest bidder were as follows: Gate City 
Electric Company, first, to furnish 125 arc 
lights on the Philadelphia schedule, at $60: 
additional lights at $60: 125 arc lights and 
additional arc lights at $60. Second, 125 arc 
lights every night up to 12 o'clock at $60; ad- 
ditional lights at $60; 125 lights and addi- 
tional Jights at $60. ‘Third, 125 arc lights 
every night and all night at $75; additional 
lights at $75; 125 lights and additional lights 
at $75. Fourth, 100 arc lights on the Phila- 
delphia schedule at $65; additional lights at 
$65. Fifth, 100 arc lights every night up to 
12 o'clock at $65; additional lights at $65; roo 
lights and additional lights at $65. Sixth, 100 
arc lights every night and all night at $78; ad- 
ditional lights at $78; 100 lights and additional 
lights at $78. Seventh, 60 arc lights on the 
Philadelphia schedule at $75; additional lights 
at $75; 60 lights and additional lights at $75. 
Eighth, 60 arc lights every night up to 12 
o'clock at $75; additional lights at $75; 60 
lights and additional lights at $75. Ninth, 60 
arc lights every night and a!l night at $84; ad- 
ditional lights at $84; 60 lights and additional 
lights at €84. ‘he company further agrees 
that in case a contract is awarded to it for 125 
arc lights, to be lighted under the Philadelphia 
schedule, it will furnish same on such moon- 
light nights as may be necessary by reason of 
cloudiness, without additional cost to the 
city. 


ORANGE, N. J.—The Essex County Electric 
Light Company has decided to build an incan- 
descent light system for houses. 


NorRTH PLAINFIELD, N. J.—A committee 
has been appointed to procure electric lighting 
for this place. 


East Aurora, N. Y.—This place is soon 
to have electric lights. 


ToronTo, CAN.—The Fire and Gas Com- 
mittee has awarded the following contracts for 
public lighting: Toronto Electric Light 
Company, for the supply of from 800 to 1,200 
arc electric lights for five years, at 29% cents 
each per night; Consumers’ Gas Company, for 
the supply of a minimum of 1,000 lamps with 
4-foot burners, on the present line of mains, in 
such localities as may be required by the city, 
at $21.50 each per annum; Lambeth lamps at 
$75 each per annum, and such lamps as may 
be required on new mains,a distance of 150 feet 
apart, at $23 each for lamps with 4-foot burn- 
ers, and $75 each for Lambeth lamps. 


PorT JERVIS, N. J.—The plant of the 
local gas light company is to be extended. 


BELLAIRE, O.—The Gearing Fuel Gas 
Company has been incorporated at this place. 
J. M. Waring can furnish particulars. 


ATLANTA, GA.—Reports say that an elec- 
tric light plant is to be erected in this city by 
the Georgia Electric Light Company. 


Rep CuirF, CaAL.—The Fall Creek Electric 
Company isto establish an electric light plant 
at this place. Estimated outlay, $10,000. 
For details, address G. F. Brock, as above. 


FAIRFIELD, [owA.—This place is to have 
electric lights. For details, address C. D. 
Jones, as above. 


MONTGOMERY, ALA.—The Ball Light and 
Power Company has been incorporated at this 
place, and an electric light plant will be estab- 
lished. For particulars, address P. B. Bibp 
as above. 


Derry, PA.—A plant is to be established 
at this place by the Derry Electric Light Com- 
pany, at an estimated cost of $5,000. 


COHOES, N. Y.—Improvements are t 
made to the local electric light plant. ae 


1890 


ELEcTRIC RAILWAYS.—New electric rail- 
ways are to be constructed, and improvements 
are to be made to those already established at 
the following places: Worcester, Mass.; 
Roanoke, Va.; Springfield, Mass.; Knox- 
ville, Tenn.; Cairo, Ill.; Media, Pa.: Chester, 
Pa.; Salem, Mass.; Lewiston, N. Y.; Read- 
ing, Pa.; San Francisco, Cal.; Hannibal, 
Mo.; Middletown, Conn.; Jersey City, N. J.; 

Wheeling, W. Va.; Lynn, Mass.; Paducah, 
Il. 


BIDS OPENED. 


KANSAS City, Mo.—All the bids for buiid- 
ing the Masonic Temple have been rejected, 
asthey were over the limit, and the work is to 
be re-advertised. 


FLUSHING, L. I.—The contract for ma- 
cadamizing the North Hempstead Turnpike 
has been awarded to Thomas F. Tuohy and 
Company, of this place, at $65,000. 


NEw York.—William J. Baldwin, heating 
and ventilating engineer and contractor, has 
the contract for warming and ventilating the 
Sims Clinic in connection with the College of 
Physicians and Surgeons, New York. W. 
Wheeler Smith, architect. 


BROOKLYN, N. Y.—The contract for heat- 
ing the new building of the Brooklyn Poly- 
technic Collegiate lostitute, by hot-water cir- 
culation, has been awarded to G. C. Black- 
more, Newark, N. J., ata total cost of $15.- 
ooo. Four No. g perfect water heaters will 

2 used, with 13,000 square feet radiation. 


DuLUTH, MINN.—Wilford & Northway, of 
Minneapolis, have secured the contract for the 
machinery for the Duluth Milling Company’s 
new flour mill, to be erected here at once. J. 
H. Malloy has secured the contract for the 

construction of the mill and accessories. The 
mill will be of brick and stone, to cost 
$225,000. 


Peru, JLL.—The contract for heating and 
ventilating the new monastery here has been 
awarded to Robert Clark, steam heating engi- 
neer, Of Peoria, IIl., for $£1,000. 


GOVERNMENT WORK. 


ToMPKINSVILLE, N. Y.—Abstract of bids 
received by Major D. P. Heap, U.S. A. En- 
gineer, Third Lighthouse District, October r1, 
for furnishing 500 tons rip-rap stone at Say- 
brook Breakwater Light Station, Conn: Wm. 
H. Molthrop, New London, Conn., granite, 
$1.65; Charles F. Stoll, New London, Conn., 
granite, $1.49; T. A. Scott, New London, 
Conn., granite, $1.75, brownstone, $1.35, 
Daniel Crowley, New London, Conn., granite, 
$1.19; James Scully, Groton, Conn., granite, 
$1.75; John Beattie, Leetes Island, Conn., 
granite, $1.25; Connecticut River Granite 
Company, Essex, Conn., granite, 93 cents; 
James V. Luce, Niantic, Conn., granite, $1.39, 
Telegram, less 5 cents perton from the quoted 
price, 


WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architect 

_ of the Treasury Department: 

Williamsport, Pa. — Low-pressure steam 
heating and ventilating apparatus for the 
United States Court-House and Post-Office at 
this place. Opened October 10. Bidders: 
James & R. H. Walker, Elmira, N. Y., $7,- 
300; John Lyon, Washington, D. C., $8,295; 
Crook, Horner & Co., Baltimore, Md., $8,- 
398.15; Samuel I. Pope & Co., Chicago, IIl., 
$8,478; Blake & Williams, New York, $o,- 
g80; Q. N. Evans Construction Co., New 
York, $10,289; E. Keeler & Co., Williams- 
port, Pa., $10,800; Williamsport Steam Co., 
Williamsport, Pa., $11,610. 

Charlotte, N. C.—Low-pressure heating 
and ventilating apparatus for the United 
States Court-House and Pust-Office at this 
place. Opened October 15. Bidders: J. E. 
‘Tinsley, Charlotte, N. C., $5,934; John Lyon, 
Washington, D. C., $6,180; Crook, Horner 
& Co., Baltimore, Md , $6,699.78; Samuel I. 
Pope & Co., Chicago, IIl., $7,963: Blake & 
Williams, New York, $8,891. 


READERS of THE ENG\NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 
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INDUSTRIAL. 

TORONTO, ONT.—The City Commissioners’ 
report, that tenders be advertised for for a 
crematory to consume 75 tons of garbage and 
20 tons of night soil, has been adopted. 


Boston, Mass.—The sum of $840,000 has 
been appropriated by the Finance Committee 
of the City Council for public improvements. 


PROPOSALS. 


(Continued from page ii.) 


i PROPOSALS FOR CONSTRUCTION.—U. S. 


Engineer Office, 8) Euclid Avenue, Cleve- 
land, O., October 14, 1890.—Sealed proposals, in 
duplicate, will be received at this office until 12 
o’clock M. on MONDAY, November 3, oh pena oe 
they will be opened in presence of tia ers, for 
constructing 450 lineai feet, more or ‘ess, of the 
structure of east BREAKWATER at CLEVE- 
LAND.O. All information can be obtained at 
this office. The United States reserves the right 
to reject any or all proposals. Preference will be 
given to materiais und plant of domestic produc- 
tion or manufacture, conditions of quality and 
price (import duties included) being equal. The 
attention of bidders,is invited tothe Acts of Con- 
gress, approved February 26, be ; are February 
23, 3887, Vol. 23, page 332, an Ol. 24, e 41 
Statutés-at-Large. L> COOPER OVERMAN, 
Major of Engineers. 22 


PROPOSALS FOR DREDGING. — UNITED 

States Engineer Office, Cleveland, O., Octo- 
ber 14, 1890. —Sealed proposals, in duplicate, will 
be received at this office until 12 o'clock M. on 
MONDAY, the 3d day of November, 1890, and 
then opened, for EXCAVATING .ooo Cubic 
yards, more or less,of material from SANDUSKY 

AY along line of proposed straight channel for 
pendusky Harbor, O. Preference will be given 
to materials and plant of domestic production or 
manufacture, conditions of quality and price 
(import duties included) being equal. The at- 
tention of bidders is invited to Acts of Congress 
mpproves February 24, 1885, and February 28, 
1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes at Large. AN information can ob- 
tained at this office. The United States reservee 
the right to reject any or all proposals. L. 
COOPER OVERMAN, Major of Engineers. a2 


OCTOBER 14, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect 
Treasury Department, Washington, D. C., until 
2 o’clock P. M. on the 3d day of November, 1 
for allthe labor and materials required for the 
PLUMBING and ae piping for the U.S. Post- 
Office building at DAYTON, O., in accordance 
with the drawings and specification, rope of 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for $100. 
The Department will reject all bids received 
after the time herein stated for the opening of 
the same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Each proposals must be inclosed in an envelope, 
sealed and marked ‘“ Pro 1 for the Plumbing 
and Gas-Piping for the U.S. Post-Office, etc., 
at Dayton, O.,” and addressed to JAS. H. 
WINDRIM. Supervising Architect. at 


H FAD UARTERS SOUTHERN BRANCH, 
National Home for D. V. Soldiers, Hamp- 
ton, Va., October 14, 1890.—Sealed proposals 
subject to the usual conditions, will be receive 
at this office until twelve (12) o’clock, noon, 
THURSDAY the thirtieth (30) day of October, 
1890, for BREAKWATER at the Southern 
Branch of the National Home for D. V. Soldier 
near Hampton, Va. The work to consist o 
Piling Revetment, Dredging, Embankment and 
Platform, etc. Specifications and drawings can 
be seen at this office and farther information 
obtained from the Governor of the Home. WM. 
C. GUNNELL, Civil Engineer. aX 


OCTOBER 16, 1890. 


EALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 
2 o'clock P. M. on the rrth day of November, 
1890, for all the LABOR AND MATERIALS 
required for the approaches to the U. S. Court- 
House, Post-Office, etc., building at LOUIS- 
VILLE, KY., in accordance with the drawing 
and specification, copies of which may be had 
on application at this office or the office of the 
Superintendent. Kach bid must be accompanied 
by a certified check for § The Department 
will reject all bids received after the time herein 
stated for the opening of the same; also, bids 
which do not comply strictly with all the require- 
ments of this invitation. Proposals must be in. 
closed in an envelope, sealed and marked, 
‘* Proposal for the Approaches to the U. S. Court- 
House, Post-Office, etc., bac ean Chase Louisville, 
Ky..’? and addressed to JAS. H. WINDRIM, 
Supervising Architect. 21 


BRIDGE WORK, Greensburg, Pa.—Proposals are 
wanted until October 27, for a oew superstructure and 
repair to the masonry work of a low truss iron bridge 
at this place. Address John M. Young, Clerk to the 
Commissioners, as above. 


STREET WORK, Norwood, O.—Proposals are 
wanted until November 5, for doing certain street work 
“ this place. Address E. G. Balles, Village Clerk, as 
above. 


PAVING, Rutledge, Pa.—Proposals are wanted 
until October 22, for doing certain paving at this place, 
Address William S. Maull, Town Clerk, as above. 


ROAD WORK, Wihowdale, Ont.—Proposals are 
wanted uatil October 31, for doing certain road work at 
this place. Address Peter S. Gibson, as above. 


COURT HOUSE, Fort Payne, Ala.—Propusals are 
wanted until November 3, for the erection of a county 
court house at this place. Address L. L. Cochrane, 
Judge of Piobate Court, as above. 


PROPOSALS. 


STEAM HEATING APPARATUS, Chicago, 
Ill.—Proposals for furnishing and putting in position 
steam heating apparatus for electric light stations at 
various Streets, will be received until October ar. For 
further information, address W. J. Onoahan, City 
Comptroller. 


REMOVAL OF ROCKS, ‘New York City .—Propo- 
seals are wanted until October 30, for removing Vet- 
tinger and Overslaugh rocks in the Hudson River, 
five miles below Albany. Address Lieut.-Col. G. L. 
Gillespie, U. S. A., as above. 


WATER-WORKS, Markham, Ont.—Proposals are 
waated until October 21, for the construction of a 
complete system of water-works at this place. Ad- 
dress Jobn Galt, C. E., No. 53 King Street, East 
Toronto. 


PAVING, St. Paul, Mino.—Proposals are wanted 
uutil October ar, for doting certain paving in this city. 
Address J. ‘1. Kerker, Clerk of the Board of Public 
Works, as ahove. 


LEVEES, Alexandria, La.—Proposals are wanted 
uotil October 22, for the construction of four levees. 
Address James H. Meeker, President JSonrd of Levee 
Commissioners, as above. 


BRIDGE SUPERSTRUCTURE, St. Paul, Minn. 
—Proposals are wanted until October 23, for construct- 
jing the superstructure of the bndge on Sixth Street. 
Address J. T. Kerwer, Clerk of the Board of Public 
Works, as above. 


WHARF, Quebec. — Proposals are wanted until 
October 21, for the construction of a wharf in St, Am- 
broise in St. Sauveur. Address Jer. Gallagher, W. 
W. Engiceer, as above. 


PAVING, Quebec.—Proposals are wanted until 
October 29, for such stone paving, water course and 
curb stone, as the Corporation may require duriug the 
fiscal year begioning May, 1891. Address W. D 
Bailiairge, Assistant City Inspector, as above. 


WATER-WORKS, Belvidere, Il!.—Proposals are 
wanted uoti! October a5, for the construction of a 
complete system of water-works at this place. Address 
A. E. Jemer, City Clerk, as above. 


PUMPING STATION, Carthage, O—Proposals 
are wanted unt:i! October 22, for the erection of a bnck 

umping station. Address H. E. Siter, architect, 
Rinited Bank Bu:lding, Cincinnati, O. 


SEWERS, Avondale, O.—Proposals are wanted un- 
til Uctober 23, for the construction of certain sewers at 
this place. Address W. Elwood Wynne, Corporation 
Clerk, as above 


SEWERS, Detroit, Mich.—Proposals are wanted 
until October 27, for the consiruction of varioue sewers 
nei city. ddress the Board of Public Works, as 
above. 


DRY DOCK, Port Royal, S. C.—Proposals are 
wanted until November 1, for the construction of tim- 
ber dry dock at Naval Station. Address N. H. Farqu- 
har, Chief of Bureau of Yards and Docks. 


REPAIRS TO BUILDINGS, Fort Trumbull, 
Conn.— Proposals are wanted until October a9, for 
making repairs to numerous public buildiags at this 
Post. Address E. H. Catlin, First Lieutenant, Second 
Artillery, A. A. Q. M., as above. 


CITY HALL, Keithsburg, Ill. — Proposals are 
wanted uoril October 23, for the completion of a city 
lag for said city. Address J. L. Noble, Mayor, as 
above. 


BRIDGE, Zanesville, O.— Proposals are wanted until 
November rz, for the construction of a bridge across 
the Muskingum River. Address J. A. Knight, Audi- 
tor, as above, 


~ RESERVOIR, Philadelphia, Pa.—Proposals are 
wanted until November 7, for the construction of a 
ceervout: Address Louis Wagner, 1321 Filbert Street, 
as aboye. 


STREET WORK, Jersey City, N. J.—Proposals 
are waatec until October a0, for the improvement of 
Woodward Street. Address E. A. Dugan, Chairman 
of Streets and Sewers, as above. 


SEWERS. Jersey City, N. J.— Proposals are wanted 
until October 20, for the construction of the Hopkins 
Street Sewer. Address E. A. Dugan, Chairman of 
Streets and Sewers, as above, 


LAVATORY BUILDING, Boston, Mass.—Pro- 
posals are wanted until October 20, for building a 
woman’s lavatory at Chariesbank. Address Park 
Commissioners at Boston, Mass. 


HOSPITAL, Atlacta, Ga.—Proposals are wanted 
until October 20, for labor and material required in 
constructing the buildings for the Grady Hospital. 
Address Jacob Eisas, Chairman Building Committee 
of Grady Hospital, as above 


SCHOOL, Canton, O —Proposals are wanted until 
October 29, for the erection of a brick school building, 
including the heating apparatus, at tbis place. Ad- 
- Guy Tilden, architect, Odd Fellows’ Temple, as 
above. 


PUMPING ENGINES, Toronto, Can.—Proposals 
are wanted until October 90, for furnishing two duplex 
pumping engines, with a 10,000,000-gallon capacity, 
also the necessary boilers, etc., for the same. Address 
William J. Hall, Chairman Committee on Water- 
Works, as above. 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION. 


A MECHANICAL ENGINEER, WITH 320 

ears’ experi¢énce in shop and drawing room, 
especially in the design and construction of triplex, 
compound and marine engines, desires an engagement. 


First class references. Address TAMSEN, 186 Carl- 


@ toa Avenue, Brooklyn, N. Y. 
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Building Intelligence. 


We solicit from each and every one of our read. 
ers information relating to projected build- 
ings in their locality, and should be glad to 
receive newspaper clippings and other items 
of interest. 

ABBREVIATIONS. -8 s, brown stone; dr, brick; 
br st, brick store; & s dwell, brown-stone 
dwelling; apart house, apartment-house; fen, 
tenement; ¢, each; o, owner; a, architect; 4, 
builder; /7, frame. 


NEW YORK. 


336 W sist st, br flat: cost, $18,000: o, P 
Costello; a, not given. 

E s Morris av. 255 s Ilighbridge Road, 2 fr 
dwells; cost, $7,090 all; o, S A Lisk; a, SC 
Lisk. 

N ecor 123d st and St Nicholas av, br stor- 
age; cost, $40,000; 0, O’Rielly Bros; a, C 
O’Rielly. 

95 to 99 Hudson st, br store; cost, $30,000; 
o, J T Williams; a, ] B Snook & Son. 

N ecor Lexington av and 312th st, br flat; 
cost, $36,000; o, W Lyman; a, E Wenz. 

N s 35th st, 100 e 11th av, br shop; cost, 
$12,000; 0, Thos Watson; a, ] W Cole. 

S w cor §9th st and gth av, br hospital; cost, 
$175,000; 0, Roosevelt Hospital; a, W W 
Smith. 

Ss 77th st. 325 w 8th ‘av, br dwell; cost, 
$45,000; o, H Lavanburg; a, J H Duncan. 


W s Wadsworth av, 200s 187th st, 2 fr 
dwells; cost, $7,500 all; o, G Herbert, Jr; a, 
C Sidney. 

N ecor 96th st and 5th av, br dwell; cost, 
$7,500; o, C K Maguire; a, A Spence. 

Ss 77th st, 100 w 3d av, br school; cost, 
$35,000; 0, City of New York; a, G W De- 
bevoise. 

S's 141st st, 100 w 7th av, br church; cost, 
€20,000; o, Church St Charles Boromeo; a, B 
E Lowe. 


Secor r61st st and St Ann’s av, br factory; 
cost, $20,000; 0, Albany Brewing Co; a, J 
Kastner. 

62 Essex st, br flat; cost, $24,000; 0, Fay 
& Stacom; a, C Rentz. 

211 E 86th st, br flat; cost, $20,000; 0, F 
E Wise; a,G A Schellenger. 

g6th st, n s, 70e Lexingtun av, 5 br flats; 
cost, $18,000 each; 0, T Lowery; a, Ogden & 
Son. 

IOIst st, nS, 300 w oth av,s flat; cost, 
$22,000; o, G Boehm; a, F J Miller. 

Grand Boulevard, n w cor 150tb st, br, s 
and terracotta asylum bldg; cost, $90,000; 0, 
The Hebrew S G Society; a, J H Duncan; b, 
R B Lynd. 

12th av, ws, 53 s 132d st. br market; cost, 
$10,000; lessee, D Katz; a, E T Angell. 

508 Broome st, stone and terra cotta bldg; 
cost, $15,006; o, W Schneider: a, J E Ter- 
hune. 

N s 73d st, 323 e Av A, br stable; cost, 
$10,000; o, McGee & Lawton; a, J I F Gavi- 
gan. | 

N s g2d st, 200 w Columbus av, 4 stone 
dwells; cost, $80,000 all; o, Ferriter & Ros- 
sell; a, G F Pelham. 

325 East roth st, 2 br dwells; cost, $30,000 
all; o, M R Townsend; a, G E Harney. 

N s 133d st, 250 e 7th av, br flat; cost, 
$20,000; 0, C F Schultz; a, Cleverdon & Put- 
zel, 

S s Little 12th st, 35 ¢ Washington st, br 
store; cost, $8,000; o, M Lawless; a, E D 
Homes. 

941-47 Fifth av, br synagogue; cost, @210,- 
000; o, Temple Beth El; a, Brunner & 
Fayon. 

19{-97 East Broadway, br industrial school; 
cost, $120,000; o, Educational Alliance; a, 
same as above. 

It Lexington av, br dwell; cost, $30,000; 
o, PC Hewitt; a, W B Bigelow. 

S s 93d st, 325 e Amsterdam av, 5 br dwells; 
cost, $90,00u all; o and a, W P Anderson. 

Ne cor 116th st and Madison av, br flat; 
cost, $95,000; 0, E S Smith; a, F Baylies. 

Fulton av, about 324 n 167th st, br fire en- 
gine house; cost, $17,000: o, City of New 
York; a, Le Brun & Sons. 

S w cor Boulevard and 72d st, br club 
house; cost, $250,000; 0, Colonial Club; a, H 
F Kilburn. 

N s 76th st, 275 e roth av, 4 br dwells; 
cost, $10,000 all; 0, DC McKintey; a, C 
True. 
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ALTERATIONS—-NEW YORK. 

Pier 45 (new number), North kiver, foot 
1oth st, I-story extension; cost, $10,000; 0, 
Oceanic S. N. Co: a. R B Staats. 

BROOKLYN. 
 E 8s Broadway, 20 n Cornelia st, br dwell; 
cost, $8,000; 0, A Kaiser & Co; a. H Voll- 
weiler. 


WN e cor Broadway and Cornelia st, br dwell; 
cost, $8,000; o and a as above. 


S wcor Green and Hamburg st, fr dwell ; 
cost, $15,000; o, G Covert; a, H Loeffler. 


N s Madison st, 290 e Broadway, 6 fr dwells; 
cost, $38,000 all; o, Sperl & Koeher; a, Th 
Engelhardt. 


Necor Arlington and Hall avs, fr dwell; 
cost, $7,000; o, A Appelhaus, a, Danman & 
Fischer. 


N s Van Voorhees st, 200 w Evergreen av, 
4 fr dwells; cost, $14,000 all; o, Mary A Mc- 
Laker: a, E J Biddell. 


N s Macon st, 198 w Patchen av, 4 br dwells; 
cost, $24,000 all; o, Mary A Burrows; a, I D 
Reynolds & Son. 


Ss 19th st, 100 w 3d av, 2 fr dwells; cost, 
$7,600 all; o, M Halfeldt; a, 1 Queensbury. 


N s Van Voorhees st, 100 w Evergreen av, 
3 fr dwells; cost, $9,000 all; o, Mary A Mc- 
Laker; a, E J Biddell. 


Secor 6th av and rith st, fr dwell; cost, 
$18,000; o, G O Van Orden; a, W O Tait. 


N s Russ st, 250 w Marcy av, {r dwell, cost, 
$8,500; 0, J Dittman: a. H A Billard. 


E s 6th av, 81s r1thst, fr dwell; cost, $1o,- 
000; 0, Geo O Van Orden; a, WO ait. 

S w cor Fulton and Saratoga av, 5 fr dwells; 
cost, $22,500 all; o, P Donlin; a,O E Hoffer. 


S e cor Manhattan av and Ash st, fr dwells; 
cost, $7,000; o, W Kasper; a, Th Engelhardt. 


W s Vanderbilt av, 28 s Bergen st, 6 br 
dwells; cost, €42,000 all; o, T H Robbins; a, 
H Vollweiler. 


S s Quincy st. 60 w Patchen av, 2 br 
dwells; cost, $16,000 all; o, J McQuaid; a, 
Th Engelhardt. 


N e cor 3d av and 334 st, 2 fr dwells; cost, 
$7,000 all; o, Evarard & Son; a, not given. 


Ss 33d st, 200 e 3d av, 5 fr dwells; cost, 
$20,000 all; o, J Stabler; a, not given 

S w cor 3d av and 45th st, 2 fr dwells; cost, 
$23,000 all; o, A Waldran; a, not given. 


N s Vermont st, 150 n Jamaica av, 2 fr 
dwells; cost, $7,500 all; o, L Pfeiffer; a, K 
F Schmidt. 


W s Chestnut st, 325 n Atlantic av, br 
factory; cost, $20,000; 0, Solidarity Watch 
Co; a, Daomar & Fischer. 


N w cor 3d av and 13th st, 2 br dwells, 
cost, $20,000 all; o, M A McCormick; a, not 
given. 

Ss 4th st, 294 w 7th av, 6 br dwells; cost, 
$48,000 all; 0, Moses & Fanton; a, K L 
Daus. 


31 Moore st, fr dwell; cost, $8,000; 0, M 
Rich; a, E Dennis. 

N s Decatur st, 100 w Howard av, 10 br 
dwells; cost, $45,000 all; o, W B Cummings; 
a, J E Dwyer. 


N s r4th st, 105 e 8th av, 5 fr dwells; cost, 
$18,500 all; o and a, W Hawkins. 


W s Lewis av, 95 n Quincy st, 2 fr dwells; 
cost, $15,000 all; o, Thus Rice; a, S Harbi- 
son. 

N e cor Atlantic av and Franklin av, 3 fr 
dwells; cost, $50,000 all; o, E G Blackford; 
a, G A Schillinger. 

S s Halsey st, 165 w Stuyvesant av, fr 
stables; cost, $8,000; 0, H McQuilkin; a, H 
Vollweiler. 

22-26 Moore st, 3 fr tens; cost, $9,000 each; 
o, Paskus & Feldman; a, H Smith. 


Macon st, n s, 196 e Reid av, 5 bs dwells; 
cost, $4,500 each; 0, F C Swimm; a, A Hill 
& Son. 

McDonough st, $s, 175 e Ralph av, 8 band 
red s dwells; cost, $4,000 each; o and a, 
Thomas H Radcliffe; b, J Covert. 


6th st, ss, 126 w qth av, 4 br tens; cost, 
$8,500 each; o, M Blanthorn; a, G M Miller; 
b, C Trimble. 


MISCELLANEOUS. 


CHAMBERSBURG, PA.—Work will soon 
be begun onthe new machine shops of the 
Cumberland Valley Railroad. The machine 
and erecting shops will each be 50x150 
feet. The other building will be 50x200 
feet. The material will be brick. The 
company will advertise for bids in a short 
time. 


BUILDING INTELLIGENCE. 


ALLEGHENY, PA.-—Mulberry st, 4-story 
br building for workshop; cost, $10,000; 0, 
Coffin Works; a, Alston & Heckert; b, WF 
Trimble. 


CANAL DOVER, O.—The Reeves Iron Co, 
of this place, will erect a Jarge pipe works, 
in connection with their rolling plant, the 
city having donated $30,000. 


DENVER, COL.—Col. W. K. Gooch and 
W S. Alkire will build a $30,000 block. 


DETROIT, MICH.—Michigan av, bet Har- 
rison and National avs, 4 3-story br stores 
and flats; cost, $16,000; o, Jas H Pound; 
a, E A Walshe & Son; b, not let. 


Ferry av. west of St Antoine st, 2 44-story 
br res; cost, $8,500; 0, R J Wilson; a and 
b, same as above. 


Ferry av, bet Woodward av and John R 


sts, 2-story res; cost, $45,000; o, C 
L Freer; a, John Scott & Co; b, same as 
above. . 


Locust st, bet Trumbull and National 
avs, § 2-story fr res; cost, $12,500; o and 
b, Fred Gibson. 

Third av, bet Walter and Holden avs, 3- 
story br double res; cost, $9,000; o, H W 
ILolcomb; a, Harry J Rill; b, not let. 


DUQUESNE, PA.—The Catholic Slavonic 
Congregation will erect a $10,000 church at 
this place. 


FOREST CITY, PA.—A large hotel is to be 
erected at this place by R W Taylor. 


LANCASTER, PA.—Two school buildings; 
cost, $25,000 each; b, contract not let. 


LANSING, MICH.—Washington av, 3- 
story br office bldg; cost, $10,0oco; 0, Geo 
E Ranney, MD; a, E E Myers, Detroit. 


LEOMINSTER, MASS. —Stone church; 
cost, $20,000; 0, Baptist Society. 


LITTLE ROCK, ARK.—Lincoln av, 3 br 
houses; cost, $15,000; 0, Jas R Miller; a, 
Fred J H Rickon; b, not let. 


LANCASSER, PA.—Several new school 
buildings are to be erected in this city. 


MINNEAPOLIS, MINN.—A theater, to 
cost $75,000, is to be erected on Ist avenue, 
between Washington and 3d streets, by 
Ralph Rees. 


1908 Portland av. fr dwell; cost, $10,000; 
o, J M Bartlett; a, Orff Bros. 


MINNEAPOLIS, MINN.—2425 S Emerson 
av, fr dwell; cost, $8,000; o and b, J P 
Larson; a, F Hoover. 


2538 Stevens av, br stores and flats; cost, 
$22,000; o, Andrew Haugan; a, W H 
Dennis. 

Tyler st and r4th av N E, br linen mill; 
cost, $25,000; 0, Minneapolis Linen Co; a, 
W H Hayes; b, H N Leighton & Co. 


NEWARK, N. J.—The State Board of Edu- 
cation has approved the plans for the new 
Normal School building, drawn by L H 
Broome, of Jersey City, N. J. . 

Plans have been prepared for the new 
addition to the County Insane Asylum, by 
Staehlin & Steiger, architects, of this city. 
The cost is estimated at $20,000. 


PHILADELPHIA, PA.—S s Yotk st, w 
Sedgeley st, machine shop; b, R Smedley. 


S s Gasker st, w 21st st. 16 dwells; o, 
W -McCarter. 

N s Sansom st, w 6th st, bldg; 0, WC 
McPherson & Son. 

S wecor 63d and Hamilton sts, church; 
b, ] R Wiggins. 

W s Maschers st, 8 e Mutter st, 15 
dwells; o, E J Develin. 

N s Asylum Pike, e Olney st, club house; 
o, E K Welch. 

E s Clinton st, n Baker st, 16 dwells: b, 
McLaughlin & Co. 

W s 3d st, s Venango st, factory; o, 
Payne Varnish Co. 


Ss Ruay st, e Edward st, 16 dwells; b, 
W HA Gelland. 


Bridge st, nr Orchard st, factory; o, RO 
- Moorhouse. 
Se cor Shedwick st and Ginter av, 
library; b, Martin Hetzel. 


N w cor Dock and Pear st, factory; b, 
Thos Little & Sons. 


BUILDING INTELLIGENCE. 


ROCKFORD, ILL.—P. G. Hollem will 
build a row cf flats on 5th street. 


READING. PA.—The congregation of the 
First Baptist Church of this place contem- 
plate erecting a new church. 


ROCKFORD, ILL.—The Catholics will 
build a school-house here, to cost about 
$10,000. 


WARREN, O.—Corner of Franklin and 
Main, S W; 3-story br bldg; cost, $10,000; 
o, J W Biggyers; a, J P Leach; b, not let. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places - 
Cambridge, O.; Wilkes-Barre, Pa.; Mont- 
clair, N. J.; St. Paul, Minn.; Chester, Pa.: 
Geneva, N.Y.; Pottsville. Pa.; Wheeling, 
W. Va.; Ogdensburg, N. Y.; Charleston, S. 
C.; Clinton, Iowa; Braintree, Mass.; Pough- 
keepsie, N. Y.; Canton, O.; Cambridge, O. 


THE THAMES RIVER BRIDCE, 
A Description by 
ALFRED P. BOLLER, CHIEF ENGINEER, 
See Advertisement on Page X. 


THE FORTH BRIDGE, 


iTS 
History, Location, Use and Construction. 


EBlaborately Illustrated. Bound in Cloth. 
REPRINTED FROM ‘‘ ENGINEERING.” 
THIRD EOITION, REVISED, WITH APPENDIX’ 
A few Copies left. 

Sent, Post- paid, on Receipt of $2.50. 


AOORESS, BOOK DEPARTMENT, 


SHE ENGINEERING & BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 
P. O. Box, 3037. 


BUILDERS’ AND CONTRACTORS’ ENGINEERING 
AND PLANT. 
Now aprcarine in THE ENGINEERING AND BUILDING RECORD. 


I.—Introduction. Issue of Nov-mber 27, 1886. 

Ht., HI. 1V.—Erection of the Towers of St. Patrick's 
Cathedral tn New York City. Seven I!lustrations. 
Issues of December 4, 11, and 18, 1886. 

V —Improvements in Dredging Machinery. Thirteen 

Illustrations. Issue of December 25, 1886, 

Vit.—Dumping-Scows. Thirteen Illustrations. Issue 


of January 1, 1887. 

ViT., WEEE. IX., X., XI1.—The Faquitable Building 
in New York City. Thirteen Hiustrations. Issues 
ot January 8, 22, 29, February 5 and 1a, 1887. 

XII.—Carson’s Trench Machine. Four Ilustrations. 
Issue of February 19, 1887. 

XTII.—Raising the Old Court-House in Boston. Three 
Illustrations. Issue of March 5, 188 

X1V.—Cram’s Steam Pile-Hammer. 
tions. Issue of March 12, 1887. 

XV.—The Equitable Building, New York City. Three 
Iitustrations. Special Hoisting Engine and Der- 
rick. Issue of March 26, 1887. 

XVI1.--The Equitable Buildiag, New York City. One 
Illustration. Shormng of Column. Issue of Apni 


Q, 1887. 

Xvil.— Bndge-Erecting and Hoisting-Engine used on 
the Suburban Elevated Railway, New York City. 
Three Illustrations. Issue of April 30, 1887. 

XVII1.—Traveler for Erecting Columns and Trans- 
verse Girders, Kings County Elevated Railway 
Brook ya, N. Y. Four Ilfustrations. Issue of 
June 4, 1887. 

X1X.—Excavating Apparatus used on the Tancar- 
ville Canal and Sewer, Havre, France. Three Il- 
lustrations. Issue of July 2, 1887. : 


XX.—Tipple Cars on the New Croton Aqueduct. Six 
Illustrations. Issue of August 13, 1887. 

XXI.—Derrick, Foot Block and Sheaves at Shaft 14 
on the New Croton Aqueduct. Two Illustrations. 
Issue of ca! srdoimrade 17, 1887. 

XXHi.—The Potomac Flats Dredging Plant. 
Illustrations. Issue of October 8, 1887. 
XXI11.—The Tube-Riveting Machines at the Forth 

Bridge. Two Illustrations. Issue of October 22, 


1887. 

XXIV .—The Lockwood Dredge. Cape Cod Ship Canal. 
Eight Illustrations. Issue of November 5, 1887. 

XXV.—Location of Plant at Shafts on the New Cro- 
ton Aqueduct. Two Illustiations, Issue of No- 
vember 12, me 

XXV1.—Matenral lock used iu the Pneumatic Caissons 
at the Forth Bndge. Illustrated. Issue of De- 
cember 3, 1887. 

XXVII.—Six-Ton Universal Traveling Crane for Ele- 
vated Railroad Erection. Hlustrated. Issue of 
December 17, 1887. 

XXVI11.—Head-House on the New Croton Aqueduct 
at Shaft 22. Illustrated. Issue of December 24, 1887. 

XX1X.—The New Harlem River Bridge. L:lustrated. 
Issue of January 2r, 1888. 

XXX.—Erection of Poughkeepsie Bridge, No I. I- 
lustrated. Issue of h 3, 2888. 

XXX1.—Oil Rivet Furnace at the Forth Bridge 
Works. Illustrated. Issue of April 21, 1888. 

XXXI1.—Erection of Poughkeepsre Bridge. No. 2. 


f ive Itlustra- 


Nine 


—prrgaed 8 lliustrated. Iesue of May 5, 1888. 
XXXIII.—Erection of Poughkeepsie Bndge. No. 3. 
False Work. Illustrated. 


Issue of May 12, 1868. 

XXXI1V.—Erection of Poughkeepsie Bridge. No 4 
Travelers. Lilustrated. Issue of May 19, 1888. 

XXXV.—Erection ot Poughkeepsie Bridge. No. 5. 
Riveting ‘Traveler, Derrick, and General Plant. 
Illustrated. Issue of May 26, 1888. 

XXXVI1.—Erecting Traveler on Kettle Creek Trestle. 
Iliustrated. Issue of June 2, 1888. 

XXXVII.—Erection of Central Viaduct, Draw Span, 
Cleveland, O. Illustrated. Issue of June o, 1888. 

XXXVIII.—The 7o-foot Caissons at the Forth Bndge. 
lilustrated, Issue of June 9, 1888. 

XXX1X.— Raising an Engine at Poughkeepsie Bridge 
erection. lilustrated. Issue of June 16, 1888. 
XL.—The Hydrauiic Spade at the Forth Bridge 

Works. Illustrated. Issue of June 30, 1888 
XLI.-XLVI.—Harlem River Bridge Erection. No. 2. 
Masonry. Illustrated. Issue of July 7, 1888.— 
No. 3. Wement and Concrete. Illustrated. Issue 
of July 14, 1888.—No. 4. Hoisting Apparatus; Re- 
volving Derrick. Illustrated. Issue of July ar, 
1888.—No. 5. Hoisting Apparatus; Floor Travel- 
ers. Illustrated. Issue of July 28, 1888.—No. 6. 
Derrick Details and Shipping. Illustrated. Issue 
of Auguct tz, 1888.—No. 7. Support ot Segments, 
Field Rivetiag, etc. Illustrated. Issue of Septem- 


ber 1x, 1888. 

XLVITI.—Head-House on New Croton Aqueduct at 
Shafts Nos. 1.2. Illustrated. Issue of Septem- 
ber 8, 1888. : 

XLVIII.—Lever Truck for Handling Bridge Mate- 
rial, Hllustrated. Issue of September 15, 1888. 

XLIX.—HBismarck Hridge. Erecting Tiaveler. Illus 
trated. Issue of November 3, 1888 


ADOR88, BOOK DEPARTMENT, 


L.— Details of Head House, New Croton Aqueduct. 
Iilustrated. Issue of November 17, 1888. 

LI —Suspended Tipple for Dumping oa the New 
Croton Aqueduct, N. Y. Illustrated. Issue of 
December 15, 1888. 

LIl.—aA Viaduct Erecting Traveler. Illustrated. Issue 
of December 22, 1888. 

LIII.— Ropes and Tackle. Illustrated. Issue of De- 
cember ag, 1888. 

LIV.—Power used for Operating Plant on the New 
Croton Aqueduct. Issus: of January 19, 1889. 
LV.—Special Methods of Haodfi:g Matenal on the 

New Croton Aqu duct. Issue of February 16, 18%9. 

LVI. Railway Bridge Erection in Peru. Partl. The 
Erection of a 200-foot Span. Illustrated. Issue 
of February 23, 1889. 

LVII.— Railroad Bridge Erection in Peru. Mlustrated 


Issue of March 2, 889. 
LVIII.— Erection of Omaha Bridge. Part!. Genera! 
lasue of 


Description and Erecting Travelers. 
March a, 1889. 

LIX.—Erectioc of Omaha Bridge. No. I] False 
Work in Channel Span. Illustrated. Issue of 
March 16, 1889. 

LX.—Building the Centre Pier of Railway Draw- 


ge. Illuserated. Issue of March 23, hag 
LXI1.—The Sugar River Bridge Erection. False ork. 
INustrated. Issue of March 30, 1 


LX11.—Erection of Canadian Pacific Railway Depot, 
Montreal, P.Q. Illustrated. Issue of April 20, 1889. 
LX111.—Erection of a Plate Girder Bridge. Illus- 
trated _Issue of May 13, 1889. 
LXIV.-LXV.—The Boylston Street Bridge, Boston 
Mass. llustreted. Issue of June 8 and 22, 1£85 
LXVI,—Erection of Harvard Bridge, Boston, Mass. 
Iilustrated. Issue of June a9, «889. 
LXVII.—False Work of St. Peter's Bridge over the 
Dadore. Illustrated. Issue of August to, i: 
LXVIIL.—Methods of Timbering Shafts on the New 
Croton Aqueduct. Illustrated. Issue of August 


17, 1889. 
LXIX The Erection of Machinery Hall at Paris Ex- 
ition. Illustrated. Issue of August 24, 1889 
LXX.—Hoisting Cages on the New Croton Aqueduct 
Ilustrated. Issue of August 31, 1889. 
LXX1.-LXXII1.—Erection of Machinery Hall, Paris. 
Issue of September 7, 21 and28, 1889. 
LXX1V.—Standard Cars used on New Croton Aque- 
doct. Illustrated. Issue of October 12, 1889. 
LXXV.—Erection Adjustment of the Kanawha River 
Bridge. Illustrated. Issue of October 26, 1889. 
LXXVI.—An Adjustable Pile Driver and Derrick. 
lilustrated. Issue of November 9, «889. 
LXXVII.—Construction ot Inverts and Side Walls on 
New Croton Aqueduct. Illustrated. Issue of 
November 16, 1889. 
LXXVII1.—Erection of Buffalo Truss Viaduct. Il 
lustrated. Jasue of December 14, 1 
LXXIX.—Constructioo of Arches on the New Croton 
Agueduct. Illustrated. Issue of December 14, 1880. 
LXXX.—Erection of St. Paul High Bndge. Part I. 
Genera: Diagram and Viaduct Erectiog Traveler. 
Illustrated. Issue of December a1, 188q. 
LXXXI.—New Croton Aqueduct Con Air 
Plant. lilustrated. Jssue of December 28, 1889. 
LXXXII.—Erection of St. Paul Hi Bridge. Part 
Il. False Work and Traveler for River Spacs. 
I'lustrated. Issue of December 28, 1889. 
LXXXILI.—l ighting the Croton Aqueduct. Issue of 


aouary 11, 1899. 
LXXX1V.—Erection National Gallery, Berlin. Lins- 
trated. Issue of January 11, 1890. 


LXXXV.—The Van Buren Bridge Piers. Part I. 
General Description of Location, Structure, Meth- 
ods, Progress and Materials. Ilustrated. Issue 
of January 11, 1890. 

Vi.—Ventilating Croton Aqueduct. 
trated. Issue of January 25, 1 

LXXXVII,—Van Buren Bridge Piers. Part II. Lilus- 
trated. Issue of February 8, 1890. 

LXXXVIII.—Croton Aqueduct Pum Experimeats 
relating to Hydraulics of Fire Streame. Iesue cf 
February 22, 1890. 

LXXX1IX.—European Bridge Erection. Illustrated. 
Issue of March 1, 1890. 

XC.— Erection of Court Street Bridge at Binghamton, 

‘ Illustrated. Iesue of March 8, 1 

XCI.—Sidewalk Protection during Building Constrac- 
ti-n. Illustrated. Issue of March rec, 1890. 

XCII.—House Builder's Derrick. Illustrated. 
of April 5, 1890. 

ay ee pesiog aod Timbering the Croton 
Aqueduct. llustrated. Issue of May 17, 1890. 

CIV.—Kais:ng a Biock of Brick Houses. Illustrated 
Issue of May 31, 1890. 


Hius- 


Issue 


Nos. I. to XVII. only obtained in Vol. XV. of Tar 
ENGINEERING AND BuiLDING Recorp. Price 
3.00. 


THe ENGINEERING AND Buitoina Reconp, 


277 Pear. Sracer, New Yoru, 


al 


THE ENGINEERING & BUILDING RECORD 


THE SANITARY ENGINEER. 


A JOURNAL FOR THE ARCHITECT, ENGINEER, MECHANIC, AND MUNICIPAL OFFICER. 


Entered according to Act of Congress in the year r890, by Henry C. MEYER, in the Office of the Librarian of Congress at Washington, D. C. ° 


VOLUME 22. { PusLisHED rvERY SATURDAY. 


NUMBER 21. 277 Pgar_ ST., New YORK. 


NEW YORK, OCTOBER 25, 1890. 


LONDON, NOVEMBER 8, 18go. 


‘Sincts Coprms, Tan Canrs. 
Subscription, $4.00 per year in advance, post paid in: AMERICA 
In 


Subscription, 25s. per anoum io advance, post paid } Gagart Barrian 


THE ENGINEERING & BUILDING RECORD, 
conducted by Henry C. Meyer, ts published every 
Saturday at 277 Pearl Street, New York (P.O. 
Box 3037). ts opinions upon all technical subjects 
are either prepared or revised by specialists. 


OFFICE IN GREAT BRITAIN, 
g2 & 93 FLEET ST., LONDON. 
PHILADELPHIA OFFICE I050 DREXEL BUILDING. 
TERMS, $4 PER YEAR, IN ADVANCE. 
25s. in GREAT Britain. Other Foreign Countries $6. 
Postage Paid. 


TABLE OF CONTENTS. 


EDITORIALS : 


The Quaker Bridge Dam . 
a ilacon and ie ileiode for Small Towns and” 
i es. 


Sanitary Discussion in Texas........ ols Sak uty eget SEEd 
Telpherage at Edinburgh. ... .............. Sib eae ee eee 324 
The Proposed Hast Rivet sone SA tembs ele cee coma es 324 
Notes. eee rT Mae a ere 324 
Rublications Received... ..sc. -ccsccs cece tecceceeces cues 324 
Meetings of Engineering Roctetias etians yidhee ari Savieee- “eaahees 324 
Personal—Obituary . VET RUE eae eee oetee St Xe 324 
Our Architectural Iliustrations.. Giveudeciere deckieesta enews 324 


Engineering Societies 
ENGINEERING AND ARCHITECTURE: 


New York Architectural League Competition.......... 325 
Excavators Operated by Electric Motors....... ...... 
Maintenance and Operation of Water- Works by Pri. > 


vate Companies 6. ivesstinced « saceesdes. oe weetes 326 
Erecting Crane Used in Hudson River Tunnel. (Three 
Illustrations). ........... wees coe veee vee 997 
Improving the Mississippi’ e Channel ............. ¢ «- 327 
Builders’ and Contractors’ Eng ginestiog and Plant. 
No. Cl. rection of Hooghly Bridge, India. (Eight 
THTMSErAtiGNS) i. oc boi vie die tlive tiene ee ie hte Ses 328 
Slow-Burning Construction. (lllustrated)............. 330 
Novel Hydraulic Engineering......... ......-seese- . 330 
Laying a 20-inch Water Main .. ..........s00-.05 s-eee 331 
Ancient American Tools............ ccecsceccsecves oe 331 
CORRESPONDENCE : 
Large Size Vitrified Pipe for Sewers ....... .......00.. 331 
QUESTIONS AND ANSWERS : 
Laying Water Mains Around Curves ........... ....+- 33% 
DOMESTIC ENGINEERING : 
. Electric Motors. (Seven Illustrations) ..... ..... ..... 32 
Non-Conducting Coverings for Hot-Water Pipes and ° 
Reservoirs. .... .....-.. ceeees 33 
Kirkaldy's eetciban of Heating Buildings. (Ten Iilus- 
* trations). tee -eeeee cee 333 
Increasing se of the Electric Motor..........+. . se... 333 
New York Street Cleaning Statistics..... .. ........6. 333 


NOTES AND QUERIES: 
Hot-Water iets! in an Aperiment House. (Iltus- 
CIGUOG) Goss success cwaane teste: aun dane ceeectectetiosas 333 
Anna) Reports ves. cscci sek wes wepsoten vanes tens 66. ae wae 334 
NOVELTIES: 
Automatic Water Feeder for Boilers. (Illustrated),... 334 
Book Notices ... ........ Metebee wiweewen, SactewO Ge es: Cele 


3 
Building Intelligence. hgager meta Co Geek. Wha. tac gees coral 
Contracting eateleenee sears Sener + 3347335- 336 
Proposals ° eene eooeee evsee . ~i1-337- 338 


: SPECIAL OFFERS. 


DovusTLEss many of our subscribers have a 
friend or friends who think of subscribing to THx 
ENGINEERING AND BUILDING REcorRD for the 
coming year, and as every paper, however success- 
ful it may be, desires to increase the number of its 
subscribers, the following offers are made, tu 
hold good during October, November and De- 
cember, 1890: 


Any present subscriber can have his sub- 
scription extended one year by sending: 


one Renewal and One New sea aaa -$7.25 
. Two «6 66 


aa 66 


- 10.00 
o6 o6 66 Three “6 ce 13 oo 
66 oe 6 Four ae oa 16 oo 


The new subscribers will receive, free 

of charge, the remaining issues of 
1s90, that is, those which appear 
after the order is recelved. 
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THE QUAKER BRIDGE DAM. 

It will be seen by the recent report of the 
Chief Engineer, A. Ftely, to the Croton Aque- 
duct Commissioners of New York, upon the sub- 
ject of the Quaker Bridge Dam, published 
almost in full in our last number, that this pro- 
ject is at last likely to be abandoned, or, at least, 
that a dam of much less height, forming a reser- 
voir of materially less storage capacity, will 
probably be substituted for it. 

The matter is not yet positively settled, as 
the Commissioners have decided to give a hear- 
ing upon the subject on the 27th inst. But 
considering the persistent opposition that the 
project has met with from a few individuals, 
almost from its inception, resulting in the re- 
peated postponement of the commencement of 
work upon it, and in view of the fact that the 
Chief Engineer has finally thrown the weight 
of his influence against it, there is little hope 
that the structure will be built. 

The repeated postponement of any decision 
upon the Quaker Bridge Dam compelled the 
construction of other, subsidiary dams upon the 
upper branches of the Croton, in order to get 
enough immediate addition to the storage to 
make the new aqueduct of any use in obtaining 
the much-needed increase in New York’s water 
supply. While the construction of some of 
these subsidiary dams might have been needed 
in the future, in order to secure the maximum 
supply from the Croton, they would not have 
been required for some time to come; and their 
construction now, per contra, renders less nec- 
essary, for a Jong time, at least, a reservoir on 
the lower part of the river of so large a capacity 
as would have been afforded by the proposed 
structure. A smaller one, as Mr. Ftely says, 
will answer, possibly, “ for the whole extent to 
which the supply from the Croton watershed 
should be properly developed,” although he ad- 
mits that the drainage area would be diminished 
by about 6 per cent. 

It is, unquestionably, the duty of an engineer 
to resist the temptation to build monumental 
structures which are not really necessary, how- 
ever much they may add to his reputation. Con- 
sidering that this would have been the highest and 
largest dam in the world, involving considerable 
difficulty from the depth of its foundations, it is 
all the more creditable, under the changed cir- 
cumstances due to the erection of the smaller 
storage reservoirs, for the chief engineer to 
modify his previously expressed opinion in favor 
of the Quaker Bridge Dam, and propose for it ‘a 
substitute of much less size, and which will cost 
considerably less money. He gives, as_ his 
opinion, that, if the proposed reservoirs on the 
upper water- shed are built, they, with the pro- 
posed substitute on the lower river, would suf- 
fice tor at least twenty years to come, and that 
in that time the “accumulated interest on the 
sum which would be saved by building it at site 
number 2 would pay for its cost.”’ This is 
certainly a strong argument for the change. 

Since the construction of the smaller dams in 
the upper water shed had been begun, and the 
authority to begin work on the Quaker Bridge 
Dam had thereby been again indefinitely post- 
poned, and the opposition to it being just as per- 
sistent, this proposition of Mr. Fteley must be 
regarded as the next best, and, under the cir- 
cumstances, most available thing to do. 

It isa matter of congratulation that the erec- 
tion of so important a structure as is even this 


smaller dam is in such able hands, and that the 
Chief Engineer will have the co-operation and 
support of so capable a commission as the exist- 
ing one. When theclamor about cement begins, 
charges of favoritism from disappointed con- 
tractors will have less weight with the public 
than they would at one time have had. 


WATER-WORKS AND SEWERAGE FOR 
SMALL TOWNS AND VILLAGES. 


AN interesting article on the above subject by 
Stephen E. Babcock, Chief Engineer of Little 
Falls Water-Works, is published in the “ Fire- 
man's Manual,” Watertown, N. Y., 1890. Its 
object is to advocate the extension of systems 
of water-works and sewerage to small towns 
and villages— primarily on account of the ad- 
vantages accruing to the health of the inhab- 
itants from an abundant supply of pure water, 
and from having all household slops and fzcal 
matter removed promptly from the vicinity of 
dwellings to a suitable point of disposal ; and, 
secondarily, from the increased fire protection 
obtained, and consequent reduction in rates of 
insurance. Mr. Babcock also undertakes to 
show that these great advantages can be ob- 
tained without a prohibitive cost, even in vil- 
lages of a small number of inhabitants. 

It is too apt to be the case in small towns, 
and even in some small cities, that water-works 
are built without any sewerage system whatever 
being provided for, or, perhaps, even contem- 
plated, and the increased consumption of water, 
due to its greater abundance and to the con- 
venience in drawing it, make it still more 
dificult to dispose of household wastes by the 
old-fashioned and primitive methods. Mr. 
Babcock computes the losses to a village from 
the direct expenditures caused by the greater 
number of deaths and funeral expenses, arising 
each year from the unsanitary condition due to 
the lack of sewers, and from the expenses and 
loss of time in cases of sickness not resulting in 
death, and claims that in 20 years’ time these 
amounts, together with the increased fire insur- 
ance premiums paid on account of a lack of 
water supply for fire protection, would pay for 
the whole cost of both water-works and sewerage, 
if constructed at the same time, and the sewers 
and water pipes laid in the same trench. 

His statements about the economy to be ob- 
tained by using a single trench for both sewers 
and water pipes, however, would seem to require 
some modification. The water pipes could not 
well be placed directly over the sewers on ac- 
count of the manholes, if for no other reason; 
nor should they be laid on the filled-in material 
without its being very thoroughly rammed, as 
otherwise settlement would cause distortion and 
leakage, if not absolute rupture of the mains, 
especially where the contour of the surface of 
the streets causes considerable and sudden 
variation in the relative depths of the sewers 
and water pipes. If atrench be cut entirely on 
one side of the sewer trench, so as to support 
the water-pipe on solid ground, as seems to be 
indicated in Mr. Babcock’s paper, it is hard to 
see how very much saving in earthwork would 
result—although doubtless there might be some 
economy in prosecuting both works simultane- 
ously, as suggested. 

Though the arguments in the article are forci- 
ble and commendable, some of the figures rela- 
tive to capacity of stand-pipes and mains need 
revision. 
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SANITARY DISCUSSION IN TEXAS. 


SoME funny literature regaraing the water supply of 
Tyler. Tex., wasrecently given in Zhe Daily Democrat 
and Reporter of that town. One of the articles was in 
the shape of a report from the City Chemist on the water 
furnished by the water-works. He found that it contained 

' ** total solids, 12.2 grains per gallon, and chlorine, 1.5 
grains per gallos,” saying nothing about ammonia or 
albuminoid ammonia, and condemned the water. 

This report was criticised by a druggist, who says that 
he is ** perfectly bewildered to know what conclusion the 
analyzer himself has reached,” and that ‘‘if our young 
chemist really wishes to find some water deleterious to 
health, let him examine some of the water from some of 
the wells. in Tyler, and he will find them rich in albu- 
moids, nitrites and chlorides, which he may search for in 
vain in the water- works water.” 

-- Thereupon the chemist arose ia his wrath and said that 
he made the report as a matter of duty, and ‘‘ now then, 
by that action arises an impromptu, presumptuous, small 
gentleman (at the instigation of the water company we 
all suppose), in an off-hand essay fires at the report (under 


a state of bewilderment—think of it), a conglomerated . 


ball of words which have lost their fell purpose, if we 
closely observe the effects.” There is a good deal of ‘* fine 


writing ” in the chemist’s reply, of which the above is a | 


sample. 

The best comment is an editorial in the same paper— 
which editorial has no special reference to this controversy, 
but seems to fit it beautifully. It reads: 

‘** When it comes to settling any very dificult municipal 
or political question, Tyler takes the confectionery, 
Friends, brothers, men, women, children, disagree, and 
yell, and whoop, and tear their shirts (at least the men 
do), and raise sand. and when at last the thing is settled 
they all get together in the ‘middle of the road’ and 
live happy and quiet until next election, or until another 
question arises for discussion. It just beats the world to 
see them rear. They make so much fuss it generally 
scares an outsider afraid: but the regular Tylerite never 
pays any attention to it, except to raise his pro sata of 
dust and whoop in chorus with the others. It’s funny; 
but it’s only our style, and we can’t help it.’" 


TELPHERAGE AT EDINBURGH. 


THE most recent improvements in telpherage are shown 
in the telpher line put up at the Edinburgh Exhibition by 
the Electrical Engineering Corporation, which is arranged 
so as to carry passengers as well as to demonstrate the 
advantages of the system for transport of goods. The 
system provides for the transport of a wide range of 
material, from minerals and heavy freight to light 
packages, and an overhead line is employed, with carrier 
suited for the employment of electricity in the transmission 
of the power required. The Edinburgh line consists of 
over a quarter of a mile of track, the flexible portions 
being constructed in spans of 50 feet aod the rigid ends in 
spans of 15 feet. The ropes on which the locomotives 
and cars travel are of steel, and 1% inches in diameter. 
These are tightened, so that with a full load on the line 
there is a sag of about 2 feet 434 inches on the spars 
covered by the train. The working of the line is said to 
have given great satisfaction. 

The principle of the telpherage system was outlined in 
THE ENGINEERING AND BUJLDING RECORD of March 15, 
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THE PROPOSED EAST RIVER TUNNEL. 


Tue New York Board of Aldermen will be called upon 
shortly to act finally upon the application tor a franchise 
made several years ago by a company formed to build the 
underground New York and Long Island Railroad. ‘The 
company was organized under the General Railroad act of 
1850, and its amendments, which require that the consent 
of a majority of the property owners on the street under 
which the road is to run, and the assent of the city shall 


be obtained. The consect of the property owners was 


obtained a year ago, and all that is required now is the 
assent Of the corporation. The plans of the tunnel were 
submitted to the Aldermen threc years ago, but the matter 
has been put off from time to time. It is now believed 
that the work will soon be under way. 

Its promoters say that the actual and pressing need of 
better facilities for the transportation of both passengers 
and freight across the river is too apparent to require dis- 
cussion, and that the advantages that would fallow the 


completion of such an underground railway cannot be 
overestimated. The city is taxed to its utmost already by 
its peculiar shape, and the surplus population must find 
living accommodations in either New Jersey or Long 
Island. This surplus is increasing rapidly. The Brooklyn 
Bridge provided an outlet for the overflow to a certain 
extent, but it is no longer equal to the demands made upon 
it. Neither are the ferrics. In fact, the present facilities 
are entirely insufficient for handling the great increase in 
population. No provision has hitherto been made for the 
‘ncreased quantity of freight that results from the increaSe 
in the population. 

The new company saw that to meet the requirements it 
must introduce a system that would work with the elevated 
railroads and be so planned as to form a part of any rapid 
transit system which may be ultimately constructed. 
Col. Oliver W. Barnes, the chief engineer of the company, 
had this fact in mind when he prepared the plans. 

The proposed tunnel will extend from the Hudson River 
on the west side of New York, under Forty second Street, 
in a direct line across the East River to Long Island City. 
The idea of this is to establish a complete rail connection 
between the New York Central and Hudson River Rail- 
road and the Long Island Railroad. From Tenth Avenue 
the tunnel descends on a grade of 68 feet to the mile, 
passes under the East River, and then ascends to the 
Long Island Railroad at a point one mile from the river. 
The average depth of the tunnel below the river bottom is 
50 feet. ‘Ihe tunnel will be connected with the elevated 
roads by elevators. There will be stations at Sixth and 
Ninth Avenues, on the west side, and at Second and 
Third Avenues, on the east. The central part of each 
station will be 100 feet square. Platforms 150 feet long 
will run from the central parts, making the entire station 
400 feet in length. Stairways will be built in addition to 
the elevator shafts. 

A shaft will be sunk at each shore, from which the 
headings will be driven. These shafts will be 3.300 feet 
apart. The line across the river passes under Man-of-War 
rock, which is bare at low water. A coffer-dam, having 
an area of 3,000 square feet, will be constructed here, and 
a third shaft will be sunk to the level of the tunnel and 
connected with it, for the raising of such materials as can 
conveniently be brought to that point. This plan pro- 
vides for the working of two additional headings, and also 


constitutes the first step for the removal of this rock by , 


the Government in operations like those prosecuted at 
Flood Rock. The tunnel is to be five miles long. 


NOTES. 

THERE is some talk, at present, of an international en- 
gineering congress, to be held at Chicago during the 
World’s Fair. Nothing definite, however, has yet been 
determinec upon. 


MEASURES have recently been taken by the Mexican 


Government with the view toward the adoption of the 
metric system as the only system of weights and measures 
to be used in the Mexican Republic. 


A NEw HAVEN, CONN.. ordinance, which is strictly 
enforced and ought to commend itself favorably to all 
cities, reads: ‘‘Be it ordained by the court of Common 
Council of the city of New Haven: No person shall dis- 
dribute, throw, drop, or cause to be distributed or drupped, 
in any of the streets or public squares of said city, any 
posters, handbills, advertising cards, or other substance 
used for the purpose of advertising. Every person violat- 
ing this provision shall pay a penalty of not more than 
twenty-five dollars for every such offense.” 


THE committee on the celebration of the opeaing of the 
St. Clair River ‘Cunnel at Port Huron, Mich., have 
agreed upon the outlines of a programme. A grand ban- 
quet will be held in the tunnel itself. ‘Ihe table is to be 
1,000 feet long, and located so as to be 500 feet on each 
side of the international boundary. ‘Ihe chairman is to 
be seated exactly on the line. On the Canadian side of 
him will be the President of the United States. and onthe 
American side the Governor-General of Canada, while 
Ministers of State and other notables from both countries 
will be jud‘ciously disposed of. The tunnel will be 
biiltantly lighted by electricity. 


PUBLICATIONS RECEIVED. 


Loca. BoarDs OF MBALTH IN THE STATE OF Naw YORK. 


Torosto Water-Works. ANNUAL ReporT oF THE SuPpEKIN- 
TEND&NT FOR THE YeaAR ENDING UECEMBBR 31, 1889. 


City AND Gu'Lps oF LonpOon INSTITUTE For THE ADVANCEMENT OF 
TacuHNnicaL Epucation. Programme of ‘lechoological Exam- 
inations. 

Report or THE CiTy SURVEYOR ON THE VARIOUS Works EXgCUTED , 
BY THE ROAD DePpaRTMENT, CITY OF MONTREAL, DuaiNG THE 
YRAR 5889. 


MEETINGS OF ENGINEERING SOCIETIES. 

The American Society or Civir Encingers holds its r’ gular 
meetings on the first and third Wednesday in each mooth, at the 
House of the Society, 127 East Twenty-third Street, New York. 

The Boston Socigty or Civit Encinggrs holds its regular meet- 
ings at the American House, Boston, at 7.30 P.M.,on the third 
Wednesday in each month. 

The Wesrern SocigTy or ENGINEERS holds its regular meetings 
at No. 78 La Salle St-eet, Chicago. at 7.30 P.m., on the first 
Wednesday m each month. 

The Encingers’ CLus oF St. Louis holds regular meetings in the 
club’s room, Laclede Building, corner Fourth aed Olive Streets, St. 
Louis, on the first auJ third Wedneseays in each month. 

The Encingzges’ Crus or Puicapecrwia holds regular meetings 
at the House of the Club, 1122 Girard Street, Philade!lph a. 

The ENGineges’ Socigty or Wasraan Pexwsycvania holds regu- 
lar meetings on the third 7 ucsday ia cach month, at 7.30 P. M., at its 
ruoms in the Peon Bu.lding, Pittsburg, Pa. 

‘Abe Encinezrs’ Civs or Cincinnati holds its regular meetings 
at8 Pp. m. on the third lhursday of each month at the Club rooms, 
No, 24 W: st Fourth street, Cincionati. 

The Civit ENGingsrs’ Crus or Creveranp holds regular meet- 
ings on the second Fuesday of each mont., at 8 P.M., in the Case 
Library Buiding, Cleveland. Semi-mosthly meetings are held on 
the fourth Tuesday of the month. 

The Encingers’ Cius of Kansas City meets io Room 200, Baird 
Building, Kansas City, Mo., oo the second Monday io each month. 
’ The ENGINS 8RING ASSOCIATION OF THE SouTHwEST holds regular 
meetings on the second Thursday eveniag of each mooth at 8 

o'clock, at the Association headquarters, Nos. 63 and 64 Baxter 
Court, Nashville, Tenn. 

The Civi, Encixgers’ Socigty or St. Paut meets at St. Paul, 
Mion., on the first Monday 1n each month. 

The Monrana Sociery or Civi. EnGcingers meets at Helena 
Mont , at 7.30 P. M., on the third Saturday sn each manth., 

The Civic Enciwemrs’ Association or Kansas holds regular 
meet‘ngs on the first Wednesday 1n each month at Wichita, Kan. 

The Naw EnGranp Water Works Association holds quarterly 
mectings in Boston at Young's Hotel. 

Tue Canapiaw Socinry or Civit Encinggrs holds its regular 
meetings on each alternate Thuisday, commencing with the oth "of 
October, at tne House of the Society, 123 Mansfield Street, 
Montreal. : 

Tue Engineering Department of the Brookiyn Institute, Brook- 
lyn, holds reguiar meetings, at 8 rp. m., on the tpird Tuesday of each 
mooth. Until the Institute building 1s repaired, the meetings will 
be held in the rooms of the Young Men's Christian Assocation 
Building, go2 Fulton Street. 


AN application, now said to be before the Municipal 
Council of Paris, is for the purpose of securing permission 
to erect an electric central station in order to utilize the 

wer of a new artesian well situated in the Herbert 

lace, La Chapelle. La Chapelle is the center of a large 
industrial population, and it is intended to use several 
turbines in driving the dynamos, which will supply current 
for light and power to the surrounding districts. 


THE regular meeting and dinner of the Architectural. 
League will be held at the ‘‘ Arena,” No. 41 West Thirty- 
first Street, on Monday evening, November 3, at 6.30 
o'clock. Mr. C. H. Blackall, of Boston, will read a 
paper on Portuguese Architecture. 


ACCORDING to a western paper, the great Bear River 
canal, in Utah, for the construction of which $2,000,000 
has been provided, is expected to be one of the most 
extensive irrigation works in America. 


PERSONAL. 


AT the annual meeting of the Board of Water Commis- 
sioners of Madison, Wis., John B. Heim was elected 
Superintendent for the ensuing year, and John F. Dono- 
van, Secretary. 


M. Henri Rousseau, of Paris, France, an engineer of 
the Bridge and Highway Department of France, is 
making a short visit to St. Louis, to inspect for his Gove 
ernment the river improvements that the United States 
Government is carrying onthere. He has a letter from 
the Chief of Engineers of the United States Army, intro- 
ducing him everywhere, and asking that everything possi- 
ble be done to assist him in obtaining any information he 
may wish. He goes from St, Louis, to the other large 
cities on the Mississippi and Ohio Rivers. 


OBITUARY. 


LoTAN K. Hunt, who was for muy years prominently 
identified with the building trade of New York City. died 
on October 16. ‘ 


A. B. MULLETT, Supervising Architect of the Treasury 
Department during Grant’s administration, committed 
suicide at Washington on the 20th inst. 

Dr. JOHN FARNHAM BOYNTON, credited with being the 
inventor of the Babcock fire extinguisher, died at Syracuse, 
N. Y., on October 20. He was born in 18tr. 


OUR ARCHITECTURAL ILLUSTRATIONS, 
THE HOSPITAL OF SANTA CRUZ. 
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ENGINEERING SOCIETIES. 


. A REGULAR Meeting of the Civil Engineers’ Club of 
Cleveland, O., was held on Tuesday, October 14. Prof. 
Charles H. Benjamin and Mr. James W. Gallup were 
elected active members. 

Mr. J. H. Sargent read a paper on ‘‘ Railroads; Past 
and Prospective,” giving an entertaining account of the 
development of the modern railroad from the stone tram- 
‘way, as found in ancient ruins, noting especially the more 
rapid stages that he had personally observed since he be- 
gan his professional career, and predicting that in the 
near future all trains will be moved by electricity. 

_ The reading of the paper was followed by a discussion, 
in which a number of members described their personal 


SN 


experiences of a few years ago, showing the rapid progress 
that has taken place within their recollection. 

Mr. Robison described a projected electric railroad be- 
tween New York and Philadelphia, on which it is pro- 
posed to dispatch hght trains every ten minutes from the 
terminals, and make the trip in 40 or 50 minutes. » 

Mr. J. B. Larned gave a description of the Grand 
Avenue Bridge at St. Louis, which is of the stiffened sus- 
pension type, with an upper tension chain of steel eye- 
bars, and a lower chain, paratlel to it, but made for com- 
pression, and triangular bracing between them. 

This was followed by a brief description of the new 
cantilever bridge over the Ohio River between Cincinnati 
and Newport, now building. 
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NEW YORK ARCHITECTURAL LEAGUE COM- 
PETITION. 


THE fourth annual competition of the Architectural 
League of New York for the gold and silver medals of 
the League, in connection with the sixth annual exhibition, 
has been announced. ‘The conditions are: 

First.—The competitors must be residents of the United 
States, and under the age of 25. Second.—The drawings 
shall be made in conformity with the appended pro- 
gramme, and in all parts and portions entircly by the hand 
of the competitor. The drawings wiil be judged by the 
jury appointed for that purpose. ‘rhe successful draw- 
ings, and such others as may be thought worthy, will be 
hung at the exhibition, the first and second prize drawings 
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being so indicated, and these latter shall thereupon be- 
come the property of the League. 

According to the programme an heroic statue of Zeus, 
standing g feet high, has been secured by an American 
citizen from one of the excavations now going on among 
the ruins of Greece, and presented to one of our large 
cities. The municipal government, appreciating the 
value of the gift, proposes erecting a loggia for its re- 
ception and protection. This pavilion is to be located 
upon a plot of ground formed by the conjunction of two 
avenues with a boulevard, the form and size of which are 
given. The structure should be of marble, and must be 
classic in treatment. Each contributor is required to ex- 
hibit two sheets of drawings: one to contain the front 
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elevation, drawn to a scale of & of an inch to the foot, and 
rendered at will; and the other to contain the ground 
plan, section, and such otber drawings as may be neces- 
sary to explain the design and construction, and drawn to 
the most convenient scale for the purpose, and rendered 
at will, A small perspective sketch, rendered fully at 
will and taken from a designated point, can be shown 
upon either of the two sheets. Each sheet to be cut to 
the uniform size of 24x32 inches, and to be white card or 
Bristol board, or Whatman paper mounted on stretcher. 
No colored borders, frames or glazing will be allowed. 


Each sheet must be distinguished by a motto or cipher. 
A sealed envelope, bearing the same motto or cipher. must 
contain the name, fu!l address, place and date of birth of 
the author, and must be mailed to the Medal Committee. 
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EXCAVATORS OPERATED BY ELECTRIC 
MOTORS. 


AN excavator operated by electric motors is now in use 
by the Bennett Amalgamator Company, of Denver, in 
connection with one of their amalgamators, working in 
gold-bearing gravel beds. There are two motors, one of 
25 and one of 15 horse-power. In addition to these 
another 25 horse-power motor is mounted on the car and 
is employed in driving the conveyor and the amalgamator. 
The electric current is furnished by a 100 horse-power 
dynamo driven by water-power and located at a distance 
of about one and one-half miles from the mines where the 
shov operation. ‘The excavator was built by the 
ompany, of Albany, N. Y. 
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THE MAINTENANCE AND OPERATION OF 
WATER-WORKS BY PRIVATE 
COMPANIES. 

(Contioued from page 269.) 

51. Dividends.—Charge this account, and credit ‘* cash" 
with all sums paid as dividends on the capital stock of the 
company. 

52. Profit and Loss.—At the end of each year, when 
the books are closed, carry the balances of the following 
accounts on to the opposite side of ** profit and loss,” and 
balance ‘‘ profit and loss” account into ‘‘ balance” ac- 
count. 


No. of Acct. Name of Acct. No. of Acct. Name of Acct. 
6 Public Hydrant Rental Ac- 3x Boilers. 
counts Receivable. 32 Pumps. 
7 Private Hydrant Rental Ac- = 33, Fuel. 
counts Receivable. 34 O:l and Waste. 
8 Water Accounts Receivable. 35 Lighting. 
to Services and Repairs Ac- 36 Stand-Pipe. 
counts Receivable and Pay- 437 Distributing Reservoir. 
ceivable. 39 Salaries, 
tr Miscellaneous Accounts Re- 40 Legal Expenses. 
ceivable. 4 Super ntendent. 


19 Organization. 
2: Real Estate. 
a2 Water Supply. 
23 Improvement of Water. 
24 Storage. 

as Water Power 
26 Cunduits, etc. 
27 Distribution. 
28 Buildings. 

29 Foundat ons. 
3o Water Wheels. 


53. Balance.—At the end of each year, when the books 
are closed, carry the balances of the following accounts on 
to the opposite side of ‘* balance.” 

When the books are opened for the next year, carry 
the amounts from this account on to the opposite sides of 
the new accounts. 


42 Ergineersng. 

43 Engue. Men. 

44 Office Expense. 

4s Livery. 

46 laterest. 

47 Discount and Commission. 
48 Taxes. 

49 losurarce. 

so General Expense. 

st Dividends. 


No. of Acct. Name of Acct. No. of Acct. Nume of Acct. 
x Capital Stock. r5 Meter Rents. 

2 Bonds. 26 Serv ce and Repairs. 

3 Bills Payable. 17 Miscellaneous Accounts. 
4 Cash. 18 Bills Receivabie. 


a0 Construction, 
38 Meters. 
52 Profit and Loss. 


s Treasurer. 

12 Public Hydrant Rental 

13 Pnvate Hydrant Rental. 

14 Water Rates. 
Whenever ‘‘ Trial Balances” are made, the sum of the 

balances of the following accounts will show the earnings 

of the company for the current year to date: 

No. of Acct. Name of Acct. No. of Acct. 


6 Public Hydrant Rental Ac- ro Services and Repairs Ac- 
counts Receivable. counts Receivable and Pay- 


Name of Acct, 


7 Private Hydrant Rental Ac- able. 
counts Receivable. 1x Miscellaneous Accouats Re- 
8 Water Accounts Receivable. ceivable. 


g Meter Rents Accounts Re- 
ceivable. 


While the sum of the balances of the following ac- 
counts will show the amount of uncollected earnings to 
date: 

No. of Acct. Name of Acct. 
12 Public Hydrant Rental. 

13 Private Hydrant Rental. 
14 Water Rates. 


No. of Acct. Name of Acct. 
15 Meter Rents. 
16 Services aod Repairs. 
t7 Miscellaneous Accuunts. 


BLANK BOOKS AND BOOKS OF RECORD. 
Those regularly used are as follows: 


Distinguishing | Record 
NAMB. Tint. No. 
Power of Attorney to sign Application| White. 906 
TOP Orders cc es es: phos Ke Se ceas 9°07 
Service Pipe Order. ...... .......... bs gos 
Plumbers’ License................ 002. . 009 
Plumber’s Bond .. ........... 2.00. is gto 
Meter Order. .. 2... 0. .cccccee cece Primrose, QIt 
Inspection and ‘!urn-on Order........ Opaline. gi2 
Shut-off Order..............00 00 oe. tink. 913 
Shut-off Book... 2. wk... cee | eee eee 938 
Repair Notice ......0 2. 0... 0.20... Blue. 914 
Record Book ...03 so ecesiitchineciece|) aud >anid 034 
Meter BOOK 5.30. senvedsceorewiawes ch- eareeae 029 
Meter Reading Book......... 2.0.2...) 0 wee eee, 935 
Inspection Book. ...... 2.0... ...0. | ce cee ee 936 
Complaint Book .. ....... 0 2.0.0 cect cane cee 937 
Order Book no a cece eens ee 918 
Bills, Fixture Rates. ... .......... White. gts 
Bills, Meter Rates............. 0.0.00. Primrose 9:6 
Bills, Miscellaneous ........ ........ Opaline. 917 
Gate Book :i.:66 Aveentesseceevecces} Se Sees gat 
Hydrant Book.............ccccccee se | cececeee 922 
Street Plan Book........ 0. .20.0 ccc] ce ee cece 923 
A | MOOS. occ teen: ee Sagusede ceee-clh aseeuenas ae 
24 | Vouchers or Bil! Covers.......... . , Lilac. Q05 
25 | Trial Balance Sheets........... .... Colors vary ac-| 940-945, 
cording to the] etc. 
company, 


Lilac is ‘“‘linen bond,” made by Hampshire Paper Company. 
Other colors are ‘* wove,” made by Carew Company, weighing 24 
pounds per ream, 17X22. 
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I. POWER OF ATTORNEY TO SIGN APPLICATION BOOK, 
Color, white. Record No. 906. 


This form is to be used in cases mentioned in the gen- 
eral description of the Application Book. In too many 
cases in the past the Application Book has been signed by 
almost anybody, or not at all. 

Every customer, every separate service connection, and 
every separate connection for private fire protection, must 
have a separate application. Whenever the owner cannot 
make application in person he must fill out, sign and send 
to the office one of these powers of attorney. authorizing 
some person to sigu for him; or he may sign it, leaving 
the name of the attorney blank, send it to the office and 
the superintendent, or some one in the office may fill in 
their name, and then sign the application book. 

These powers of attorney must then have the name of 
the applicant, the number of the application, and the stop 
number filled in on the back, and be filed away according 
tothe application number. 


2. TAP ORDER. Color, white. Record No. go7. 


When an application is on the books and the tap ready 
to be made, fill out the fap Order blank, giving the details 
called for by the blank spaces. 

The foreman of the service department will then make 
the tap and return the blank to the office, properly signed 
and dated and with the tap number filled in. This tap 
number is always a consecutive one, and is kept by the 
foreman of this department, but is not a record number 
on any office book. On the diagram on the back of the 
blank should be filled out such dimensions and measure- 
ments as are necessary to locate the tap, and this should 
then be transferred by the office to the Record Book. 

After the records are all transferred from this blank to 
the proper books, it should be filed away according to the 
application number. 


3. SERVICE PIPE ORDER. Color, white. Record No. go8. 


If arrangements have been made with the owner by 
which the company is to put in the service pipe and fittings 
from the main to the property line, or to and into the 
premises, this blank should be filled out and given to the 
foreman of the service department when the Tap Order is 
given him. If the company are only to put in the service 
pipe to the property line, then a duplicate should be filled 
out and given to the licensed plumber, who is to do the 
rest of the work. But, if a licensed plumber is to do all 
the work from the tap, then only one Service Pipe Order 
form is filled out, and that given to him. 

Each form should have the application number filled 
out before it leaves the office, but the stop number is not 
given to it until after it is returned, The party doing the 
work must fillin the blanks on the face of the permit, 
giving the sizes and kinds of pipe and fixtures put in, and 
on the back make and fill out a diagram of the sare. 

When returned to the office. this information will be 
transferred to the Rate and Record Books, and this form 
filed away according to the stop number. 

When any party desires additions to or changes made 
in their connections or fixtures, the party making such 
changes must obtain a permit from the office and fill out 
and return the same, giving the sizes, number, and loca- 
tion of all fixtures then in use, the same as though it was 
all new work. The necessary changes, additions, or cor- 
rections must then be made in the rate and record books, 
the permit numbered the same as, and filed away with, the 
original permit of the same stop number. 

In case the company do a part of the work, and a 
licensed plumber the remainder, then both permits will 
bear the same stop number, and they will both be filed 
together. 


4. PLuMBER’s LicENSE. Color, white. Record No. gro. 


“All plumbers who desire to do any service pipe or 
plumbing work in connection with the works of the com- 
pany must have a license, duly signed and numbered; 
and all licenses will expire on the Ist of January in each 
year. 

This gives the company opportunity to refuse to re- 
license any plumber who may not have done satisfactory 
work during the previous year. 

When a license is renewed, it will bear the next con- 
secutive number to the last one issued. 

The superintendent cannot refuse a first license to any 
plumber without strong reasons, but can revoke one at 
any time, by written notice, if facts and circumstances 
warrant the same. 


When a license bas once been revoked, another may be 
issued to the same party if the superintendent thinks it 
best to do so. 

A record of all licenses should be kept in some con- 
venient book. 


5. PLUMBER'S BOND. Color, white. Record No. gio. 


Before any license is issued, the plumber must furnish 
a bond in the sum of $1,000, with two satisfactory sure- 
ties to idemnify the company and the customers for any 
loss or damage which may arise by reason of the negli- 
gence, carelessness, or incompetency of the plumber, all 
as stated in the bond. 

When a bond is once given, accepted, and the license 
issued, no other bond need be given unless it is revoked 
by the sureties, which revocation is of no avail if action 
has been commenced under the bond; but, if no action 
has been commenced, then the revocation of the bond will 
warrant a revocation of the license until such time as a 
new bond is furnished. 

In case of any loss or damage arising from the careless- 
ness, negligence, or incompetencv of the plumber, make 
out a full detailed statement of the same, and ask the 
plumber for immediate settlement. If he refuses, then 
place the matter in the hands of the company’s attorney 
for action. 


6. Merer Ornper. Color, primrose. Record No. gir. 


Whenever a meter is required on any surface, fill out 
the Meter Order blank, and give it to the foreman of the 
service department. No one but an authorized employee 
of the company must ever set a meter. 

When the meter is set, the order must be returned to 
the office by the foreman, after first filling out such 
blanks as may be necessary, dating and signing the same. 
These orders will then be filed away according to the stop 
numbers. 


7. INSPECTION AND ‘* TURN-ON” OrDER. Color, opaline. 
Record No. 912. 


When the Service Pipe Order is returned, the Inspection 
and Turn-on Order is filled out and handed to the in- 
spector. He at once proceeds to inspect the premises; 
and if he finds the connections and fixtures satisfactory, 
and conforming to the rules and regulations in relation 
thereto, and agreeing with the plumber’s return, be turns 
on the water, fills the pipes, reads the meter, if there is 
one, fills out his blank, dates it, signs it, and returns it to 
the office. If the connections or fixtures are not satis- 
factory, he so indicates on his report, returns the same, 
and makes written report to the office as to wherein they 
are unsatisfactory. 

The office then notifies the owner and party who did 
the work, which must be made right before the water is 
turned on. 

If more than the first inspection is required on account 
of poor, or otherwise unsatisfactory, work having been 
done by any licensed plumber, such plumber must pay the 
sum of $2 to the company for each inspection after the 
first, or, if he refuses, his license may be revoked. 

When a plumber has been putting in any connections 
or fixtures or making any repairs or alterations on the 
same, he may turn on or off the water, at the sidewalk 
stop only, but he must always leave the stop in the same 
position he found it, whether ‘‘on” or ‘‘ off,” or be sub- 
ject to a fine, to be paid the company, of $2 for each case 
or to have his license revoked, or both. 

If water has been turned off for ‘‘penalty” or ‘‘vacancy” 
where there is no meter, it may be turned on again by any 
employee of the company under verbal orders from and 
reported to the office; but, if there is a meter, it must be 
done and reported by the Inspector. 

Any person turning on or shutting off water except as 
indicated above will render himself subject to punishment 
or fine, or both, as may be provided for by Ordinances, or 
by Rules and Regulations. 

After the Inspection Order is returned to the office, the 
necessary transfers will be made from it to the Rate Book 
and other books, and then be filed according to the stop 


number. 
(TO BE CONTINUED.) 


FIFTY feet of the dam at the dry dock in course of 
construction at Kingston, Ont., gave way recently, 
and the great excavation is now full of water. A new 
dam will have to be built, and the dock, it is said, can- 
not be pumped out before the spring. The loss ig 
reported to be $10,000. 
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ERECTING CRANE USED IN THE HUDSON 
RIVER TUNNEL. 


In describing, on page 291 of Volume XXT., the recent 
fire at the New York end of the Hudson River Tunnel, 
mention was made of the proposed change in the plan of 
construction, whereby cast-iron plates were to be substi- 
tuted for the brick lining which had so far been used, a 
method substantially the same as that adopted in the St. 
Clair Tunnel, described on page 227 of the same volume. 

This plan has now been carried into effect, and the 
cast-iron cylinder is being built out from the New Jersey 
side at the rate of about one ring, some 20 inches in 
width, a day; a rate that will be much increased when 
certain improvements are made and the men become more 
familiar with this new mode of working. 

The most striking feature of this method of construc- 
tion is the erecting crane shown in tbe accompanying 
illustrations, by which the cast-iron plates, weighing 1,000 
pounds cach, are placed in position without manual labor. 
This apparatus was designed under the direction of E. 
W. Moir, who, as engineer for the contractors, S. Pearson 
& Son, of London, has immediate charge of tne work. 
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Its construction and operation are as follows: 
zontal shaft or spindle B, whose axis is concentric with 
that of the tunnel, carries on its forward end a casting on 
which slides the arm A whose motion is controlled by the 
lifting rams M M working in cylinders N N, Fig.1 The 
shaft B is supported by three bearings in as many transverse 
wrought iron girders O O O whose ends rest on cast iron 
frames P P. These in turn are carried by wheels Q Q, 
etc., running on rails R R_ supported by brackets 5 S 
bolted to some of the side plates U U of the cast iron 
rings, which are indicated by the dotted lines in Figs. 1 
and 2. 

On shaft B is keyed a drum C on which are wound in 
opposite directions the chains D D, and by which when 
actuated by the slewing rams F F carrying sheaves E E 
and working in cylinders G G, the shaft B may be rotated 
something more than a half circle in either direction. 

The movement of these rams is controlled by water 
under a pressure of 1,000 pounds per square iuch, which 
is admitted to them by valves at K operated by two levers 


L L, one for the lift and the other for the slewing rams. 
The water is conveved to the slewing rams by $-inch 
brass pipes H H and part way to the lifting rams by the 
same means, but in order to permit the rotation of the lift- 
ing arm, 1%-inch rubber hose I I wrapped with steel wire 
is used for the rest of the way. The force and waste pipes 
which conyey the water to and from the crane are not 
shown, and forconvenience all pipes have been omitted from 
Fig. 2, and the working chains are not shown in Fig. r. 

In Fig. rt arm A is shown with its working end down 
and run in or lifted to its highest point. Immediately 
under it is a plate T ready to be putin place. Todo 
this arm A will be lowered until the bolt holes at its 
lower end coincide with those in the casting T as shown 
in Fig. 2. The two will then be bolted together, arm A 
will be raised so that the plate on its end will clear the 
plates already in position and revolved until plate T is 
opposite its proper place when arm A will be again ex- 
tended and the plate finally put where it belongs. When 
the plate has been secured arm A will be unbolted and 
withdrawn ready to repeat the series of operations. 

The rams have been so proportioned that though of 
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ERECTING CRANE 
‘ussson Raver” Lannel. 


ample power to perform their legitimate work the crane 
cannot be used to force ill-fitting plates into position with 
the risk of straining or breaking the crane or of displacing 
work already in place. 

Although the crane has only been in use a very short 
time its performance is said to be very satisfactory, and 
it will doubtless very materially expedite the progress of 
the work in the tunnel. 


Official information recently received at Washington, is 
said to furnish ground for confidence that the Nicaragua 
Canal will be completed within the next six or seven years. 
There are now more than 1,000 men at work on the line 
and six surveying parties are in the field under tne direc- 
tion of Chief-Engineer Menocal, making details and 
estimates upon which to base contracts with private 
corporations for the necessary dams, locks and excava- 
tions. 


ACCORDING to a Deadwood, S. I)., report the tunnel of 
the Fremont, Elkhorn and Missouri Valley, 2,079 feet in 
length, including approaches, was practically opened on 
the Joth inst. 
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IMPROVING THE MISSISSIPPI’S CHANNEL. 


THE importance centered in Mississippi River improve- 
ments lends special interest to the following account pub- 
lished in Haspers’ Weekly a short time ago : 


‘* There are three theories for the improvement of the 
Mississippi, as widely cifferent as any three could be. 
The one which has been adopted is that the water should 
be restricted within certain boundaries in the course of its 
flow, so that by its own force and velocity it shall keep 
its own bed scoured out, and maintain a navigable depth 
throughout its course. There are few great rivers swilter 
in running than the Mississippi, and it is urged that if its 
course be properly directed, so that it shall not spread out 
into lakes, and so lose its rapidity for a distance, the 
water will not only carry off the sediment with which it is 
charged when it reaches the valley, but will carry with it 
some portion also of the soft mud of the bottom already 
deposited there by the water that has passed before. 

** Practically, it is doubtful wbether this theory has en- 
tirely vindicated itself. Captain Eads did, it is true. es- 
tablish a channel from New Orleans to the sea, and he 
had adopted this theory, but the water did not perform 
the work expected of it. A great stream was flowing 
through the South pass, and it was thought that if this 
stream should be made narrower, it would, by its own 
force, become deeper, so the jetties were built. The 
primary result was the exact opposite to what had been 
expected. The water, finding its old path narrowed, fol- 
lowed its confirmed habit of seeking the line of least re- 
sistance, and in a short time it was found that the ob- 
structions in the South pass were actually improving the 
channel in the Southwest pass. ‘This might have been 
considered a partial demonstration of the correctness of 
the theory, unexpected as it was in the way of a result, 
but it was by no means gratifying to Captain Eads. 
Several million dollars remained contingent upon the im- 
provement of the South pass, and he treated the wayward 
river with both coercion and coaxing. He put a sub- 
merged dam across the neck of the Southwest pass, that 
the water should not thus get away from him, and he got 
the most powerful dredging machines ever built, and be- 
gan clearing out the mud of the South pass, which the 
water would not carry away for him. ‘his dredging was 
continued for some years, until the channel was really es- 
tablished. The dredging has now been discontinued for 
some time, and the channel seems to be maintaining itself. 

‘*It is claimed, however, by the believers in the second 
theory that this appearance is deceptive. ‘The outlet 
theory, as it is called. has many strenuous advocates, who 
urge that the only thing to be done with safety to the 
Mississippi River is to remove obstructions, and to pro- 
vide new outiets here and there through which the surplus 
waters of the periodical floods shall tnd their way easily 
to the ocean. They argue that anything in the way of an 
obstruction tends to retard the flow of the water; that 
even a narrowing of the river bed at any given point is 
practically an obstruction, and instead of increasing the 
scour, really increases the amount of deposit made by the 
water as it flows, and so tends to choke the river up in- 
stead of keeping the channel clear. It is certain that the 
water of the lower Mississippi is almost a saturated sola- 
tion of mud and that if the water is really retarded, its 
inevitable tendency is to drop its sediment. These theo- 
rists ridicule the alleged success of Captain Eads’ work, 
and declare that the real result of it has been to raise the 
bed of the river above it. This assertion was boldly 
made in the recent discussion of the River and Harbor Bill 
in Congress, but it dves vot appear to be supported by 
any actual demonstration of the fact, if it be a tact. The 
conclusion reachea by this school of thinkers 1s that the 
entire plan of work of the Mississippi River Commission 
is radically wrong, and the only result to be looked for 
from their labors is serious mischief. 

‘The third theory has never been strenuously urged, 
though it has the sanction of ancient usage in China. It 
bas been conceived possible to hold back the waters which 
in wet seasons make the floods, and by confiring them in 
great basins or reservoirs to regulate the flow from season 
to season, rendering droughts and floods, extreme high 
water and extreme low water in the channel alike im- 
possible. ‘Theoretically speaking, this can be done, and 
it is even pointed out that na*ure has provided just such 
a reservoir in one place at least, where, with the aid of 
comparatively litile artificial construction, it would be 
possible to confine an enormous volume of water for an 
indefinite period. This is in the St. Francis basio or 
valley, often called the Sunken Land of Arkansas. Here, 
in consequence of earthquakes that occurred early in the 
present century, the surface of the ground was lowered— 
it is said more than 10 feet. Very probably this is an ex- 
cessive estimate, for no accurate surveys were recorded. 
At all events the basin is there, abounding ino lakes and 
streams, which find their outlet through the St. Francis 
River into the Mississippi, and there nature herself prac- 
tices in a wild way this very reservoir theory whenever the 
floods are remarkably high ; for the waters at the juncture 
of the Ohio and the Mississippi not infrequently break 
away to the westward and flood the entire sunken district.” 


A MOVEMENT is on foot in New York City to have the 
Forty-second Street Reservoir removed. It is claimed to 
answer its purpose as a storage reservoir only inadequately 
and to be a menace to health, owing to its leaky condi- 
tion and the consequent dampness of houses in the ad- 
joining streets. 
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No. CI. 
(Continued from page 278.) 
ERECTION OF THE HOOGHLY JUBILEE BRIDGE, INDIA.* 
PART II1.—-ERECTION OF THE SUPERSTRUCTURE.t+ 


THE superstructure of the bridge is divided into three 
sections, as shown by Fig. 7, spanned by girders of the 
triangular type, with curved top booms and straight bot- 
tom booms of the ordinary box or trough section. The 
vertical struts are composed of four angle bars, back to 
back, and inclined ties of double flat bars, both stiffened 
by cross bracing. The roadway for the double line of 
railway is carried between the main girders on four longi- 
tudinal plate beams or girders, supported by cross girders, 
riveted to the bottom booms of the main girders at iater- 
vals of 30 feet, which is the length of the panels or bays 
ef the main girders. The girders are strengthened by 
horizontal diagonal bracing at roadway. The whole of 
the cantilever and the ends of the side spans have deck- 
plated roadway platforms and overhead transverse diag- 
onal bracing. 

Figure 7 is a general elevation of the bridge, with one 
side span S in transit. The central, or cantilever, span 
was erected from the timber false work (two pairs of 
trusses) on the piers that are shown in solid black, and 
whose principal pieces were strengthened by double- 
headed rails partially let into the sides of the timbers, 
Fig. 6, which also covered the bytt joints of the timbers. 
The cantilever material was sent out from England par- 
tially riveted. The total invoice weight of materials in 
the cantilevers is 1,465 tons. The several sections, in 
which the materials were sent from England, were floated 
from the shore on the iron punts and raised by derricks 
into position and temporarily connected by drifts and 
service-bolts until the work was sufficiently advanced for 
riveting. At the points of support on the river piers, in- 
clined struts 0 0, Fig. 5, page 277, fixed at the base to 
the top of the steel standards, and riveted at the apex to 
the main uprights of the girders, are provided to resist 
the pressure of the wind in cyclones. The derricks used 
were Oregon spars 70 to gO feet in length; they were 
guyed from buoys moored in the river and from the pon- 
toons, which were moored on the down-stream side of the 
river piers, and formed a convenient working platform. 
The derricks were shifted from place to place on the can- 
tilever platform as required. 

Erection of the Main Side Spans.—In the meantime 
the erection of the girders of the main side spans was in 
progress. These girders are 420 feet each in length, 30 
feet 8 inches apart from center to center, and 47 feet deep 
over all in the middle. The invoice weight of each span 
was 1,000 tons. The outer, or cantilever, end of the 
girders was formed with a step or rebate which rests on 
a corresponding bench at the ends of the cantilever 
girders. The inner or shore ends of the girders of the 
main side spans terminate in castings, A., Fig. 8, bolted 
to the sides of the end vertical plates with semicircular 
bearings, which rest upon steel pins B, passing through 
holes at the bottom of a pair of pendulum links C, sus- 
pended on corresponding pins D, carried in holes at the 
apex of triangular saddle castings FE, 9 feet 2 inches high. 
These castings rest upon and are bolted to cast-iron bed- 
plates F, 10 feet long by 5 feet wide by 1 foot ro inches 
deep, bedded in Portland cement on the brickwork of the 
abutment, to which they are anchor-bolted. This arrange- 
ment provides for the free expansion and contraction of 
the girders of the side spans and cantilever, from the 
center of the river pier to the end bearing on the abut- 
ment, a length of 540 feet. 

The nature of the river bed, the great strength of the 
floods and tides, and the crowded navigation, made it 
impossible to provide a fixed staging for the erection of 
the girders of the main side spans, and they were there- 
fore built on the approach viaducts. On the launching 
ways, shown in section in Fig. 10, the rails were secured to 
the timber by coach-screws, the joints of the rails were 
fished and were further supported by a 5-inch by 5-inch 
by %-inch plate, let in flush with the surface of transverse 
pine planks. At the abutment the rails were laid on the 
cast-iron bed-plate direct, and prolonged to project 3 feet 

* Condensed from a paper by Sir Bradford Leslie, K.C. 1. E., M. 


Inst. C. E., published in the Excerpt Minutes of Proceedings of the 
Institution of Civil Engineers, Vol. xcii. 


+ Part I.—Piers, Caissons, Abutments and Viaduct, was published 
October 4, 1890. 
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HOOGHLY BRIDGE 


beyond the face of the abutment to carry forward the ends 
of the launching trollies when the rear ends of the girders 
reached the center of the abutment. The launching rail. 
way on the Hooghly side was level for a distance of 240 
feet from the center of the bed-plates; thence it was laid 
with an incline of 1 in 120 (falling towards the abutment) 
for a length of go feet, beyond which to the rear end of 
the girders it was level. On the Naihati side the incline 
was longer but not so steep. The camber blocks on which 
the main girders were put together were laid on the rails 
of the launching ways. The whole of the material was 
raised from the ground and put in place by derricks. 

As erected, the forward or outer end of the girders was 
15 feet behind the center of the cast-iron bed-plate, which 
is g feet from the face of the abutment, and consequently 
the girders had to be pushed out or protruded 75 feet in 
order that the outer ends might overhang the face of the 
abutment sufficiently (51 feet) for the pontoons to be 
berthed beneath for floating them out. For this purpose 
it was necessary to support the forward ends of the girders 
at point J, Fig. 9, on a roller platform. In the overhang. 
ing portion of the girder, J to H, the inclined tension bars 
had to be stiffened to prevent them from buckling under 
the compressive strain to which they were temporazcily 
subjected. The total weight to be carried during pro. 
trusion and until launching at point [ was about 612 ton. 
and it became necessary temporarily to strengthen the 
girders by counter struts J E and K D which were made 
of old rails and secured to special castings bolted to the 
gusset plates at J, K, E and D. The struts were formed 
spindle-shaped. Each pair of rails was connected by }- 
inch cross bolts at intervals of 4 feet, so that the ends of 
the struts having been firmly bolted to the cast-iron abut- 
ments, they could be expanded to take their share of the 
weight simply by tigbtening the cross bolts. To prevent 
buckling inwards, wooden cross struts, cut to fit, were in- 
serted at each connecting bolt after the latter had been 
tightened; and, to preserve them truly in line, they were 
guyed by chains and stretching screws to the top and 
bottom booms and vertical struts of the main girders. 
The struts at J E consisted of six pairs of rails; At K D 
four pairs of rails only were required. 

Roller Bearing.—During protrusion, the main girders 
were supported at point J on a bearing, or sledge, of hard 
wood cross timbers the full width of the bottom plates of 
the girders, and extending § feet on each side of point J. 
The bottom box of each girder was stiffened by the in- 
sertion of an additional transverse diaphragm 4 feet on 
either side of J. The underside of the cross timbers, 
which were dressed to a plane surface and connected to 
gether by bar irons let into the ends, rested upon seven 
parallel, inverted, flat-footed rails ro feet long, with ends 
slightly rounded to facilitate the entry of the turned be. 
iron rollers, 33{ inches in diameter, on which the forvard 
ends of the maim girders were carried during protrusic. 
The inverted rails were secured to the hard wood bearing 
by coach screws. From point J in the original position 
of the main girders to the ends of the launching wavs 
there were six rails under each main girder to give bear- 
ing surface for the bar-iron rollers, which were spaced 8 
inches apart. 

The weight at the inner or rear end of the main girders 
during protrusion was 438 tons, and during launching. 
when their outer ends were supported on the pontoons, 
500 tons. It was originally intended to carry the rear 
ends of the girders during launching on the peodulum 
links, resting horizontally on 3-foot wheels revolving 00 
the 15-inch pins, and central holes were made ia these 
links accordingly. This would have brought a weight of 
270 tons on each side of the viaduct ona wheel-base of 
7 feet only. Some doubts arose as to the sufficiency of the 
foundations to sustain such a concentrated Icad, and It 
was thought advisable to provide special trollies to dis- 
tribute the load over 22 feet of the launching railway. 
These trollies are shown by Figs. 10, rm and t2, and were 
constructed at the works of plateand bariron. ‘They wef 
inserted between the side plates of the end boxes of the 
main girders after the temporary removal of a portion 0 
the end bottom plate of the main girders, and of tW° 
transverse stiffeners or diaphragms. The end of the malt 
girder was supported on the trolly by the pins B, which 
were inserted through holes at the center of the maip 
side beams I I of the trolly ; these beams were supported 
on two 7-inch pins G G, passing through holes a the 
centers of two pairs of smaller inner beams H H, ete» 
which were carried by the §-inch axles J J, ete. of four 
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solid cast-iron wheels K K,etc. The bearing of the 
axles J J, etc., was 43¢ inches broad, and special pro- 
vision was made for lubrication during protrusion and 
launching. The side plates of all the trolly beams were 
double, with solid forged bushes or rings riveted between 
them at all pin-holes. The top and bottom members of 
these beams consisted of §-inch flat-iron bars on edge 
riveted between the side plates. It will be seen that by 
this arrangement an equal share of the weight was, under 
all circumstances, transmitted to each of the eight cast-iron 
wheels, and the total weight of the girder ends was equally 
distributed over 22 feet of viaduct instead of over 7 feet 
only, as would have been the case had the pendalum links 
been used as originally intended. The twotrollies as con- 
structed weighed, with the cast-iron wheels complete, 38 
tons the pair. 

The trollies having been inserted at the rear ends, the 
main girders were lifted at the outer end for removal of 
the camber blocks, and for transferring their weight to 
the roller bearing at point J. This was effected by hy- 
draulic jacks operating under the step or rebate at the 
outer ends of the girders. The girders, then supported 
only on the trollies at the rear and the roller bearings, 
were ready to be protruded. 
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| 2 : 
The tackle for protruding and launching the span is 
shown in Fig. 13, which a diagram, not to scale and for 
clearness, shows the pulleys horizontal and somewhat 
separated, instead of in blocks and in vertical planes, as 
was the case. 

Two sets of r-inch chain tackles A A (see also Fig. 7), 
were each made fast to the pier H, at G, and to the rear 
of spanS at M. Their fall lines B, were led to one end 
of the 44-inch manilla rope tackles C, the other end of 
which was made fast at N, and its fall line D, led to tbe 
spool of hoisting engine E, driven by a rope from steam 
engine F. Atthe forward end of span S three 28-inch 
sheaves I I I, were attached to the cross beam, and sin- 
gle 4-inch steel wire ropes K K, etc., were rove around 
them, and each had each end attached to one end of a 
6-inch manilla rope tackle L, whose other end was made 
fast at O to the pier J, and whose tall line P, was led to 
the spool of a hoisting engine Q, supplied with steam 
from 20 horse-power boiler R on the floor of the canti- 
lever span T. The operation of all these tackles in the 
direction indicated by the smal] arrows, propelled span S 
in direction V, and it was found that the luff tackles A 
and C alone were almost adequate for that duty, although 
increased power had been contemplated in making fast, 
if necessary, one end of each rope K, and hauling on the 
other witb two of the tackles L. 

The protrusion of the girders 75 feet, to position for the 
final operation of launcbing or floating was a slow opera- 
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tion owing to the care necessary to keep the 33¢-inch bar- 
iron rollers square, in other respects no difficulty was ex- 
perienced. 

For floating the forward ends of the main girders and 
depositing them in position on the recessed benches at 
the ends of the cantilevers, the pontoons provided for 
sinking the caissons were used. The central platform, the 
overhead girders of the rail staging, and the overhanging 
and central portions of the main trusses, as also the cen- 
tral portions of the auxiliary trusses, were removed, and 
the puntoons were brought together, as shown in Fig. 9. 
In this position the pontoons were firmly and rigidly con- 
nected together by the main trusses of the rail staging 
and auxiliary trusses. To carry the girders, a combined 
timber and rail staging was erected over the central Jongi- 
tudinal bulkhead of each pontoon. Each pair of uprights 
and rakers was stiffened by old double-headed rails par- 
tially let into the outsides of the timbers, Fig. 5, page 277, 
and each pair of timbers was connected by distance-pieces 
and through-bolts. Simple butt-joints were used, the 
rails imparting the necessary stiffness. The entire struct- 
ure was firmly bolted and clamped together, and secured 
to the pontoon decks by bolts and strap bolts. Ad- 
vantage was taken of the rail staging originally provided 
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the pontoons were connected transversely, to distribute a 
portion of the weight to the sides of the pontoons on 
which the upright supports of the main trusses of this 
staging were carried (Figs. 9 and 13). This was effected 
by means of the projecting ends of the top sills of the tim- 
ber staging, transferring the weight by struts and chains 
to the overhead girders of the rail staging, the ends of the 
top sills of the timber staging being trussed by four 5-inch 
by t-inch bar-irons W W passing under the lower cross. 
connecting timbers, and tightly strained by powerful iron 
wedges. 

The height of the special staging for carrying the ends 
of the girders was regulated by the tides, the object being 
to secure the longest time available on a single tide for 
launching the girders, and for the Hooghly span was 
made 48 feet g inches above water level at the light 
draught, leaving a vertical space of 7 inches to be made 
good by movable packings. The girders of the Naihati 
span required a greater thickness of movable packings on 
the pontoon staging. At points H and I, where the 
girders were supported by the staging, the rivet heads are 
not countersunk, and hard-wood packings were fitted to 
the underside of the main girders to cover the rivet heads 
at these points. The packing at H was made thicker 
than that at I, sothat the outer pontoon began to take the 
weight before the inner pontoon, the object beirg that at 
high water, when the forward ends of the main girders 


were considerably higher than the rear ends, the load on 
the inner pontoon should not be excessive. The draught 
of water of the pontoons with staging, etc., complete, was 
2% feet. To secure the depth of 14 teet below datum it 
was necessary to float the pontoons close to the abutments 
at the lowest tides that might occur on the dates fixed for 
launching, and the river-bed was deepened by dredging 
near the abutments. The additional immersion of the 
pontoons caused by the weight on the forward ends of the 
main girders was 2 feet, making the total draught of water 
4 feet 6inches. To keep the forward ends of the girders 
in line during launching, three barges were moored about 
200 yards above the bridge, and three the same distance 
below the bridge. The line of girders was adjusted by 
warps from these barges, which were taken to pontoon 
capstans, and hauled in or slackened as required. The 
warps were double, passing through sheaves fixed to 
barges, and the standing part was made fast to the pon- 
toon bollards. The object of this was to insure sufficient 
strength in case, as was possible, a breeze from north or 
south might be blowing on the date of launching, which 
would tend to cause the girders to oscillate laterally and 
strain the rear launching trollies. The girders of the 
main side spans were successfully placed in position, with 
their forward ends resting on cantilevers, one of them in 
one and a half and the other in two hours, after which 
about six hours was in each case required for removing 
the pontoons. 

After the main girders were placed in position, it was 
necessary to remove the launching trollies from the rear 
ends, and transfer the ends of the girders to the pendulum 
suspension links. This was effected by 100-ton jacks, 
assisted by specially constructed rail-levers, as two jacks 
were not powerful enough to raise the end of one girder 
weighing 250 tons. To remove the trollies, the jacks were 
placed directly under the projecting ends of the pins G at 
the after ends of the trollies; by lifting these pins about 
3 inches, the girder ends were raised half that amount, 
and hard-wood packings were inserted beneath the verti- 
cal side plates of the end boxes; these packings were 
armed with 5-inch by r-inch bar-irons on the top to facili- 
tate the sliding of the girder ends under variations of 
temperature, The after ends of the trollies being then 
lowered, the pins B were removed from the semicircular 
bearings at the ends of the girders, and the trollies hauled 
back clear of the girders. The transverse diaphragms, 
temporarily removed from the end boxes of the girders to 
make room for the trollies, were replaced and riveted; the 
weight of the girders was then taken at a point near the 
first cross girder on a platform of rails bedded in Portland 
cement outside, and clear of the cast-iron bed-plates, by 
the 100-ton jacks, assisted by rail-levers; and the pack- 
ings under the sides of the end boxes having been re- 
moved, the saddle castings with pendulum links were slid 
into place on the bed-plates, and the pins B having been 
inserted through the holes in the lower ends of the links, 
the semicircular bearings of the ends of the girders were 
lowered on to them, and the saddle castings finally bolted 
down to the bed-plates of the abutments. 

The difference in the length of the superstructure of the 
bridge between 4o degrees, the lowest temperature in the 
cold season, and 140 degrees, the maximum temperature 
in the sun in the hot season, allowing for portions of the 
girders not being exposed to the sun’s rays, may amount 
to 6 inches ; the bridge being fixed in the center, this is 
equal to 3 inches at each end. To provide for this, the 
joints of about a dozen 23-foot rails, adjacent to the bridge 
at each end, have a play of one-half inch each, and the 
fish bolts are regulated to admit of the rails traveling to 
that extent. The daily expansion and contraction due to 
variations of temperature do not exceed 1% inch at each 
end of the bridge. The total steel weight of the super- 
structure is 3,876 tons. 

The cost of the bridge, including the approach viaducts, 
was £261,178. 

Land for the works was acquired and preliminary work 
begun in 1282, but the actual bridge construction was 
begun with the launch of the first caisson on the 2d of 
March, 1884, and completed with the ssspension of the 
girders of the Naihati maio span to the saddle castings on 
the 22d of December, 1886. 


Work has already been begun in changing the horse 
railroad in Broadway, New York, toacable road. The 
contractor is John D. Crimmins, of New York. The 
cable conduits will be of steel plate with cast-iron yokes. 
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SLOW-BURNING CONSTRUCTION. 


In accircular recently issued py the Boston Manufac- 
turers’ Mutual Fire Insurance Company the accompany- 
ing illustration is given, showing the section of a mill of 
the customary or standard type. Concerning it the 
following is taken from the circular : 

Two floors are pictured, showing a section of the wall 
cut off at pilasters between the windows, the thickness of 
panels to be adjusted to the thickness designated in the 
drawing. If additional stories are required, the walls 
may be increased in thickness according to the number of 
stories added, after a computation of the loads which a 
standard factory may be called upon to sustain. 

The window at the left represents what is known as the 
English type of window, such as it is customary to place 
in Great Britain in factories of four or five stories in 
height and not exceeding 126 feet in width, inside 
measurement—the lower sash being either fixed or swing- 
ing on hinges, the upper sash-mounted like a transom, 
and opening inward for ventilation. 

Attention is called to the rough plate, or what is now 
called ‘‘rolled cathedral glass,” which is transulcent but 
not transparent, diffusing the light, making no hard 
shadows, and preventing the glare of sunlight to such an 
extent that window shades are seldom required. 

It is assumed that no well-informed mill owner, engi- 
neer, or builder would fail to construct the stairways in 
towers or sections of the building, cut off by incom- 
bustible walls from all the rooms of the factory, the en- 
trances to each room being guarded with standard fire- doors. 

Elevators should either be placed in fire-proof shafts 
guarded by fire-doors and covered overhead by skvlights, 
glazed with thin glass, protected underneath with wire 
netting ; or else the hatchways in each floor should be 
well guarded by automatic or self. closing batches. 

In modern practice all belts or ropes which may be 
used for the transmission of power to the various rooms 
are also placed in incombustible, vertical belt chambers, 
from which the power is transmitted by shafts through the 
walls into the several rooms of the factory. Thete should 
be no unprotected or unguarded openings in the inner 
walls of this belt chamber. These belt chambers may 
also be covered in with skylights and netting in the 
manner prescribed for the fitting of the elevator well ; 
the object in all cases being to provide an easy outlet for 
smoke, heat, and sparks, should a fire occur. 

The most important feature in what is called slow- 
burning construction is to make each and every floor con- 
tinuous, avoiding belt holes and open ways to the utmost 
possible extent, so that a fire originating in any one room 
may be confined to that room or story if possible. 

In specially hazardous places ceilings may be protected 
by plastering of the ordinary kind laid on wire lathing 
nailed directly against the ceiling between the timbers. 
What is known as adamant plaster may also be applied 
directly against the plank without any intermediate space 
if put on to wooden laths cut in what is known as the 
** dove-tail”’ or ‘‘ button ” section. This plaster hardens 
immediately, and is not easily detached by the vibration 
of the machinery overhead. 

Timbers, unless known to be absolutely and fully 
seasoned, should not be incased in any kind of air-proof 
plastering. They may be covered in with common lime 
mortar laid on wire lathing, provided no skim coat of 
lime putty is added. Ordinary plastering unskimmed is 
sufficiently porous to permit seasoning. Asa rule timbers 
may be left unprotected, except in very dangerous places, 
since any fire which will seriously impair and destroy a 
heavy timber will already have done its work upon other 
parts of the structure. 

In many instances it may be preferable to substitute 
compound beams for single timbers, made by securing 
two or more beams or thick planks side by side; it being 
often easier to obtain well-seasoned lumber in smaller 
dimensions ; such compound beams, of which the parts 
may be slightly separated by spaces for ventilation when 
put together, are less subject to decay. 

Weaving mills can be made more rigid and more 
capable of resisting the vibration caused by the motion of 
looms by laying the top floor across the plank and parallel 
to the beams, nails being driven in diagonal rows. This 
may brace the floor as firmly as diagonal boarding, and it 
avoids the increased expense in construction and repairs 
which ensues from the adoption of that method. 

The edges of the floor plank should be kept clear of 
the faces of the brick walls by about half an inch in order 


to obviate the danger of cracking the walls, which some- 
times occurs from the swelling of the plank when laid 
close against them. These cracks must be covered by 
strips or battens both above and below. 

Asphalte paper may be substituted for asbestos paper 
between the top floor and the plank whenever the build- 
ing acts will permit. The asphalte paper is considered a 
better material, as it is a retardent to the flow of water as 
well as to the passage of fire. 

Basement floors can be laid solid upon the natural soil, if 


‘itis dry, or upon rock or cinder filling by covering either with 


a suitable layer of coal tar concrete. Upon this concrete 
place an under floor of 2-inch chestnut plank. Then lay 
the top flooring across the plank and nail in the usual 
manner. Sills under the plank are not thought to be 
necessary to the preservation of the floor. They may be 
called for to sustain machinery which requiresto be bolted 
more firmly than it can be upon a plank and board floor ; 
but in such cases independent foundations of masonry 
will generally be preferred. A basement floor laid in the 
manner described upon a coal-tar concrete has been in 
service 24 years in a machine shop, which is in a rather 
damp location on the banks of a river, and as yet there is 
no indication of decay. Cement concretes may absorb 
moisture and promote the decay of timber or plank laid 
upon them. 
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NOVEL HYDRAULIC ENGINEERING. 

THE conversion of a pond of stagnant and offensive 
water into an agitated salt-water lake, was recently accom- 
plished in an interesting manner, by James J. Powers, of 
Jamaica, L. I. 

The scene of Mr. Powers’ operations was at Princess 
Anne, Va., at what is known as Virginia Beach, just south 
of Cape Henry. At that point there is a sheet of water 
having an area of from 350 to 400 acres, known -as Lake 
Holly, and in its immediate vicinity is the Princess Anne 
Hotel. ‘Che lake, which is about 3 feet above sea level at 
high water, was unsightly. and in seasons of drought 
evaporation would leave a muddy border. The question 
was, how to mitigate the annoyance. To draw the water 
off did not seem practicable. Mr. Powers was appealed 
to in the hope that he would devise some means of relief. 
The Jake is situated about a quarter of a mile from the 
sea, and has an outlet through Linkhorn Creek into 
Linnhaven Bay. Holly Lake has a support of clay, and 
the space between the lake and the ocean, about a quarter 
of a mile, as stated, is largely made up of hills and woods. 
Mr. Powers’ plan contemplated the construction of a 
flume connecting the ocean with the lake, the object being 
to convey the waters of the former through the latter, thus 
securing activity. In accomplishing this object, Mr. 
Powers relied solely upon giving natural forces full sway. 


i] 
a 


L ree Wea 4 
1s ; 

; 

— eee 
whe Ogee * sary 
3 4 4 pio} +} 
: 4 
¢ 


SECTION OF SLOW BURNING MILL. 


In view of the difficulties which have frequently oc- 
curred in preserving basement floors of the ordinary tim- 
ber construction for lack of suitable ventilation underneath, 
and also in view of the rapid decay of timber and plank 
floors in bleacheries, dye works, print works and the like, 
where they quickly become saturated with moisture, refer- 
ence may be made to the Guastavino cohesive tile con- 
struction, of which the representatives may be found at 
the offices of the Guastavino Fire-Proof Construction 
Company, in New York and Boston. It is claimed that 
on this method an indestructible floor can be laid near the 
ground, either in the original construction of the factory 
or works, or in substitution for a floor already decayed, at 
a very moderate cost. This mode of constructing floors 
may be observed in the interior construction of the Boston 
Public Library. We cannot give reference to any exam- 
ples of this kind of floor in industrial works in this coun- 
try. Reference will be made by the Guastavino Company 
to factories and works which have been constructed in 
Spain on this method. 

We again repeat the following caution: Wherever and 
whenever solid beams or heavy timbers are made use of 
in the construction of a factory or a warehouse they should 
not be painted, varnished, oiled, filled or incased in im- 
pervious concrete, air-proof plastering, or metal for at 
least three years, lest fermentation should destroy them 
by what is called dry rot. 

If the mill is to be heated by conveying steam through 
pipes, such pipes should be hung overhead. If the mod- 
ern method, which is probably the best method, of con- 
veying the heat through ducts in the pilastered walls 
should be adopted, provision will be made thereto in the 
construction of the mill wall. 


THE project of laying a telegraph line from Canada to 
Australia is at present under consideration. 


A contract for the construction of the system was en- 
tered into. The flume is a wooden structure, 60 feet wide 
and 11 feet deep, resting on piles about 4 feet apart. 
The timber, yellow pine, is bolted together, strength and 
durability being insured throughout. At the ocean end of 
this mammoth trough, which is just at the breaker line, is 
an ‘‘ apron;” that is, an inclined plane adjusted at the 
end of the flume, and extending its entire width, reaching 
down to the ocean at an angle of 45 degrees, and extend- 
ing 2 feet above the level of the flume. ‘he breakers 
dash against it, leap upward and over it and fall to the 
floor of the flume. There the water is made captive, so 
far as retreat is concerned. There is no going backward, 
and forward dash the waves, the breakers coming over the 
top of the inclined plane at a rate which insures the pas- 
sage into the lake of a large volume of water per hour- 
The whole surface of the lazy waters at once becomes en- 
ergized, and the whole lake is set in motion. The pres- 
ence of the salt water prevents the growth of the semi- 
tropical vegetation, which previously existed on the shores 
of the lake, and creates a sandy beach, convenient for 
salt-water bathing, as well as for promenades. 

The work was begun in March last, and completed the 


early part of last month. 


FOR 500 years the great Carl’s bridge at Prague has 
withstood the buffeting of the risen river at various periods 
of its existence, only to fall in great part during the 
recent floods which did such vast damage throughout 
Bohemia and Austria. The bridge was the pride of 
Prague and of all Bohemia ever since its birthday, which 
is placed in the year 1358, about five centuries ago. Since 
then it has been looked upon as the great archzological 
treasure of the land. Emperor Carl IV, laid the founda- 
tion of the structure. 
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LAYING A TWENTY-INCH WATER MAIN.* 


THE main in question was designed to increase the 
supply to the city of New London. It was five miles 
long, and laid generally parallel to a 16-inch cement-lined 
wrought iron pipe, and at a distance of from 8 to 200 feet 
therefrom. 

The pipe was divided into two classes: Class A was 
used for heads of from 20 to 50 feet, was 48, inches thick, 
and weighed 138 pounds to the foot. Class B, for heads 
of 50 to 160 feet, was 495 inches thick, and weighed 154 
pounds to the foot. It was necessary to cart the pipe over 
very rough roads from two to six miles, and these thick- 
nesses were decided upon with due consideration of the 
effects of transportation, but were lighter than is generally 
used for work of this kind. The pipes were subjected to rigid 
inspection at the foundry, and of the total number cast 10 
per cent. were rejected. Ot the total number accepted at 
the foundry about 7 per cent. were broken in transporta- 
tion or handling, or by blasting; a large majority of the 
breaks being checks running 2 or 3 inches from the spigot 
end. The percentage of cracked pipe was about the same 
for each class of pipe. 

The bells were of a design similar to the Providence 
bell. being 33¢ inches deep, with %-inch joint room, tak- 
ing about 27 pounds of lead for each joint. 

‘The pipe was laid on perfectly straight lines and nearly 
straight grades, all changes in direction being made with 
bends of 20 feet radius. Bends of three different lengths 
were used, and the any les in the line arranyed to take one 
or a combination of two or more of these specials at each 
angle. 

Belore the pipe was covered it was tested by making a 
2-inch connection with the old main, the open end of the 
pipe being stopped with a wooden plug boltedin. By 
this method any defect in calking was discovered and 
remedied at once, and it is thought that many small joint 
leaks that never would have shown above ground were 
thus prevented. It is believed that the little trouble and 
expense occasioned by the test were justified by a consid- 
erable saving in repairs, as but two small joint leaks and 
two cracked pipes were found in the final test, one of the 
pipes being cracked by a cave in of the bank during the 
fillung of the trench. 

DISCUSSION, 


Mr. Jones: The first 20-inch pipe laid in Boston, when 
they knew but little about them, to be sure, weighed about 
200 pounds to the foot, and was nearly seven-eighths of 
an inch thick—a little over three quarters. If a mistake 
was made it was made on the safe side. I can only speak 
in general terms about such things, but I think there are 
two things with regard to laying water pipes that are open 
to criticism; one is that they do not make them thick 
enough, and the other that they do not make them large 
enough. When the gentleman speaks about its being 
thick enough to stand the pressure, even if it were thinner 
than that, does he take into consideration the fact that 
the pipe is liable to decay, and does he take into consid- 
eration the question of water hammer? 

Mr. Richards: The pipe in question was for a supply 
main without any taps off of it, and the water hammer on 
it would be comparatively small to what it would be in a 
distribution pipe in the city. 

Mr. Jones: [ cannot agree with the gentleman there, 
because the first 30-inch main in Boston burst with the 
water hammer from the fountain playing on the Common, 
and it was quite a serious break. Another break was on 
the top of the hill from the water hammer. ‘The pressure 
then in Boston, I believe, was only about 50 pounds to 
the square toch. 

Mr. Fuller: I would like to ask Mr. Richards if he 
couldn't have got his curves with straight pipe, if he had 
sufficient radius, without using specially cast pipe. 

Mr. Richards: Yes, they could have been made with 
straight pipe, but the joint room, three-eigbths of an inch, 
would have necessitated a very large radius. 

Mr. Darling: You have the short bell, and you cannot 
make a curve in them; with a longer bell you could curve 
your pipe more. 

The President (Mr. Dexter Brackett): I suppose there 
is no question but that the thickness of pipes in general 
use is larger than is necessary to withstand the static 
pressure; but the constant tendency at the present time 
is, | think, toward increase of pressure, on account of in- 
creased heights of buildings, and on account of the water 
hammer, due to the increased use of water elevators. The 
pressure on the pipes is in many cases increased very much 
beyond what they originally were designed to withstand. 
In Boston we have large sections of the city where the 
pipes laid in 1848, when there was a pressure of perhaps 
40 pounds, are to-day, by the substitution of high service, 
withstanding a pressure of from go to 100 pounds, to say 
nothing of the additional pressure due to the water ham- 
mer. I think the increasing tendency in this direction 
must be considered by any one who is designing a system 
of water supply. 

Mr. Darling : I think the greatest mistake that is made 
by a great many towns and cities to-day is that they try 
to economize too much in putting in not only light pipe, 
but in putting in small sized pipe. As our president has 
remarked, there is a constant tendency toward an increased 
use of the water. In the first place take the hydrant 
service. That is one of the greatest and most important 
features of any water-works, to say nothing about the 
family use. “lhen when you come to take on this new 


* From a paper read before the New England Water- Works As¢o- 
ciation by Walter H. Richards, Superiatendent Water-Works, New 
London, Conn. 
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feature, which the insurance companies have brought up 
by the introduction of the automatic sprinklers, you have 
got to provide for that in addition. Then, too, there are 
the elevators, and a gencral increase in the use of water 
for all purposes, and you must have large pipes to get 
such a service as you want. So I say that the greatest 
mistake to-day is that cities and towns do not put in 
pipes large enough to provide for the growth there is sure 
to be in the years to come. They are too careful, too 
economical, too prudent. They should put in larger- 
sized pipes and pipes of good thickness. Now, when 
you speak of water-ram, you don’t know what circum- 
stances wi!l produce it. There are to-day, with these new 
complications, ten chances that you will get a water-ram 
where there was not one years ago. With the elevators 
and sprinklers you do not know what minute you are 
going to be called upon to furnish an excessive supplv of 
water at some particular point, and that is controlled by 
the parties themselves ; and they do not stop to think 
whether they should not take time enough in shutting off 
the water. but they are liable to shut it off immediately; 
and if they do shut it off immediately you are going to 
get a water-ram—you cannot help it. 

Mr. Jones: Our president neglected or forgot to men- 
tion something with regard to the decay of water-pipes in 
Boston. Boston, to be sure, is on the seaboard; fortunately 
not all water- works are so situated; and a good many pipes 
here are laid in ground tnat has been filled in from the 
docks with dock mud. In ten years after the water-works 
were laid here, 12-inch pipes, that were nearly five-eighths 
of an inch thick, were so damaged by this dock mud that 
you could cut them with a knife as you cut a Jead- 
pencil; and they are taking them out every week now, I 
suppose, that you can cut inthe same way. So, certainly, 
it is policy in Boston to use pipe large enough to resist, 
for a reasonable time, suth influences, It may be that is 
something which does not have to be taken account of in 
the country, but, nevertheless, if I was to lay pipes again, 
I should try to make a mistake in the direction of laying 
large pipes. 

Mr. Tidd: I believe, with the gentleman who has last 
spoken, that the thickness of pipe should be governed 
somewhat by where it isto be put. I have no doubt that 
ina soil such as he speaks of, a thicker pipe would be re- 
quired than, peruaps, would be required in a different soil. 
Kut with the soils which we usually meet in building water- 
works through the country, my impression is we bave been 
using unnecessarily thick pipe. My attention bas been 
called to that particularly by reading the reports 
of tests at the Watertown Arsenal. ‘I'he break- 
ing strain of a 16-inch pipe, I think ,44; of an inch 
thick, was about 4,800 feet head. Now it seems to me 
we might get along with one-half that, for probably the 
water-hammer never would come up to 25 per cent. of it. 
In the early stages of water-works construction it was cus- 
tomary to use very thick pipe, but I think the experience 
we have had lately will warrant us in using thinner pipe 
in many places. I have always believed in the principle 
of prevention of water ram wherever possible. 1 don't 
believe that shutting off a 4-inch pipe with a valve should 
ever be allowed. I think that will break any pipe. It 
seems to me, as I have said before, we have been wasting 
a great deal of iron. I agree with the gentleman who 
has last spoken as to the size of the pipes. 1 never knew 
a pipe too large, but 1 have seen lots of them too small. 


ANCIENT AMERICAN TOOLS. 


In speaking of ancient American tools, Mr. H. F 
McLeod, of the Smithsonian [nstitute at Washington, 
recently said: ‘‘ Aboriginal carpentry was the chief trade 
of our predecessors on this continent. The Indians and 
the mound builders had a very good idea of wood-working. 
You will see even now some very pretty joining done by 
Sioux Indians. Their tent poles make a fit which many 
a white carpenter would not like to try to better. ‘The 
best carpenters, of course, were the Aztecs, who had 
arrived at quite a high stage of art, and whose tools, al- 
though they knew nothing of steel, are really excellent. 
We have a few of their tools at the Smithsonian, but the 
best collection is, of course, in the City of Mexico. The 
material used was almost wholly glass, especially for the 
finer parts of their wood-cutting. To chop trees they used 
flint axes, and for the rough hewing out of logs the same; 
but when it came to the accurate fitting in of the hewn 
timber, they handled glass knives, chisels and saws very 
deftly, and with beautiful results. There is a ceaba-wood 
post in Washington with hieroglyphics and faces cut upon 
it, all with glass. You can see bits of the original chisel 
still sticking in a corner of the wood, where it broke oft 
three centuries ago under the hand of the workman. The 
Aztecs knew how to make a very good and manageable 
glass, and their best cutting blades, swords, daggers and 
spears, saws, Chisels and axes were made of it. When the 
edge dulled they broke it from the end instead of sharp- 
ening it, and got a new cutting line. You can see a great 
deal of aboriginal carpentry still in use among the Moqui 
Indians of the United States. Of course they use our 
tools now, but they follow their old patterns.” 
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Correspondence. 


Communications giving information or opinions on mattera 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at thetime. Anonymous letters 
will not be noticed. 
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LARGE SIZE VITRIFIED PIPE FOR SEWERS. 
St. Louis, October 13, 1890. 


To the Editor of Tue ENGINHn@eRING avpD Puitpinc Recoro: 


Sir: The opinions of engineers concerning the value 
of vitrified pipe sewers of the larger diameters are of in- 
terest and value, and I have followed the recent communi- 
cation in your columns on the subject. 

Sewer pipe was not extensively used in St. Louis prior 
to 1878, because the material then in this market was of 
insufficient strength. Mr. Robert Moore, then Sewer 
Commissioner, adopted specitications requiring heavier 
pipe. This demand being responded to by the produc- 
tion of ‘* double strength pipe,” the local use rapidly ex- 
tended, and no failure due to the pipe has since occurred. 
For several years sizes over 18 inches diameter were spar- 
ingly used, but as experience gave ground for confidence 
the use up to 2q inches diameter has extended. We now 
use it freely. 

A late instance, in another city,* apparently to the dis- 
credit of 30-inch pipe, has come to my knowledge. The 
sewer failed by collapse under the following conditions. 
It was laid in a narrow trench, and the pipes were not 
property bedded; a railwav track was laid in the street, 
partly over the sewer, and used by dirt trains. Under such 
circumstances crushing of the pipe was but a natural re- 
sult. : 

In the early days of sewer construction some single-ring 
brick sewer was built in this city. So far as strength alone 
is concerned it has answered its purpose, but such con- 
struction was long since abandoned. Where present 
cheapness of construction is a necessity, a single ring may 
be used, especially when, as is frequently the case, the 
town may be expected to outgrow its baby clothes. In 
other words, cheap sewers may answer until the questions 
of : How deep ? and how large ? are more definitely settled 
than is possible when the sanitary necessity for sewers 
first comes to the front. Under the hard service of large 
cities, particularly the industrial sections, whose sewers 
must receive everything and at times run under head, the 
double ring will repay manifold the additional cost, when 
good material and workmanship is required throughout. 


Rosert E. McMATH, Civil Engineer, 
Sewer Commissioner. 


— —- 7 -— eS - ee ee ee ee 


Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properiy be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mail to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should wot be written on the same piece of paper as 2 
communication to the Publishing Department. Letters 
renewing subscriptions are sent toa clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
ecperate piece of paper, su that it may be promrcly sent to 

ec tor. 


LAYING WATER MAINS AROUND CURVES. 


W. H. RicHarps, Superintendent of the New London, 
Conn., Water-Works, writes : 

‘IT notice in your paner of October 18 an inquiry re- 
garding the maximum deflection allowable in laying water 
pipe around curves. 

‘* The maximum fossi5/e, as you state, depends on the 
depth of bell and joint room, but the usual practice of 
making all but short curves witb straight pipe seems to 
me to be wrong. in view of the increase in friction oc- 
casioned by the projection of the spigot end on the inside 
of the pipe. It will be readily seen that any consiaerable 
deflection throws the spigot against the inside of the bell 
on one side and out into the pipe on the other. If specials 
are used for all considerable changes in direction, and the 
pipes are laid on straight lines from special to special a 
less depth of bell and smaller joint room is possible, 
thereby effecting a considerable saving in weight of iron 
in the bell and lead in the joint and, on the larger mains 
at least, I suggest this as the best practice.” 


THE first electric car ever operated in Rochester, N. Y., 
was run over one of the street car lines on October 18. 


The overhead wire system is used. 
ee 
*This refers to Kast St. Louis, where a pipe col:apseed.—Ep. 
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ELECTRIC MOTORS. 
(Continued from page 316.) 
THE CROCKER-WHEELER MOTOR. 

In the motor built by the Crocker-Wheeler Electric 
Motor Company, 430-432 West ryth Street, New York, 
every attempt has been made to combine great durability 
and efficiency. The result has been a motor, which, in a 
comparatively short time, has come into extensive use. It 
is made for both arc and incandescent light circuits. 


Fic. 13,—ONE-HALF H. P. ARC MOTOR. 
THE CROCKER-WHEELER 


Figure 13 shows a 3 horse-power arc circuit motor. 
The regulation of speed is produced entirely by a me- 
chanical governor inclosed within the pulley. The action 
of this is simply to allow the armature to be thrown out of the 
field longitudinally by the attraction of the field for a second 
mass of iron placed behind the armature. There is no 
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Fig. 16.—ONE H. P. MOTOR. 


Fig. 17.—ONE-EIGHTH H. P. MOTOR. 


THE LA ROCHE MOTOR. 


The La Roche Electric Works, 116 North Sixth Street, 
Philadelphia, Pa., make a motor designed for both arc 
and incandescent circuits, and illustrated in Figs. 16, 17, 
18 and Ig. 

Figure 16 represents a motor made in sizes ranging 
from 1 to § horse-power; Fig. 17 shows a style varying 
from 1% to 1 horse-power; Fig. 18 shows a motor of yi, 
horse-power designed for battery use, and Fig. 19 shows 


Fic. 14.—PUMP OUTFIT. 


what the makers call their automatic constant-current 
(arc) motor. This, they explain, is so made that it cannot 
burn out or run away in case the belt should come off, 
and will cut itself out and close the circuit, avoiding 
danger or injury to the motor. 

The commutators are made of tempered copper, and the 
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Fig. 18.—ONE-TWENTIETH ‘H. P. MOTOR. 


would be converted from miserably inefficient to high! 
satisfactory appliances—this in particular with the tan 
system, when the tank is so commooly fixed in a cold, 
draugbty roof. 

** An interesting instance of the success attending the 
covering of pipes occurred quite recently, in which a resi- 
dence was fitted with a complete system of hot-water sup- 
ply pipes on a scale sufficiently large for a good boiler in 
a 5-foot kitchen range, but owing to a delay experienced 
in obtaining the range in question, another of a smaller 
size, 3 feet, was fitted un and connected to the chimney 
and circulating pipes for temporary cooking and hot water 
supply. It was not supposed that this little range with 
its boiler would do much in the way of water heating, 
but to the astonishment of everyone it gave a really 
abundant supply of very hot water in every part of 
the house as quickly in the morning and altogether 
as satisfactorily as a larger range would be expected 
to do. 
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Fic. 15.—FAN OUTFIT. 


MOTOR, MADE BY THE CROCKER-WHEELER ELECTRIC MOTOR CO., NEW YORK. 


‘* This desirable result was wholly brought about by the 
pipes and cylinder being everywhere carefully covered with 
a sufficient thickness of felt. It really does seem opposed 
to all reasonable and workmanlike principles to allow such 
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Fig. 19. ARC MOTOR. 


THE LA ROCHE MOTOR, MADE BY -THE LA ROCHE ELECTRIC WORKS, PHILADELPHIA, PA. 


switch or electrical regulator of any kind on the motor. 
The regulating mechanism is entirely non-electrical and 
separated from the motor, and can be easily taken apart 
and adjusted by any machinist. Dimensions of ¥% horse- 
power motor, 22}4x12x12%f inches; weight, 106 pounds; 
speed, 1,800. The larger sizes, both arc and incan- 
descent, are made in the same style. 

Figures 14 and 1§ show a pump outfit and a fan outfit, 
respectively, both having 4 horse-power motors. ‘Ihe 
pump is of the triplex type, made by the Goulds Manu- 
facturing Company, of Seneca Falls, N. Y. The complete 
outfits, as shown, are, however, furnished by the Crocker- 
Wheeler Company. Similar outfits, fitted with % horse- 
power motors, are also available, and still larger pump 
outfits are made with 1%, 1 and 5 horse-power motors. 
The motors are either belted or geared to the pumps. 

The sizes in which the motors are ordinarily made 
range from \% to 50 horse-power. 


motors are very highly finished. They all have improved 

carbon brushes and adjustable brush holders, and run at 

speeds ranging from 800 to 1,000 revolutions per minute. 
(To Be CONTINUED.) 


NON-CONDUCTING COVERINGS FOR HOT- 
WATER PIPES AND RESERVOIRS. 

In the course of a series of articles on hot-water sup- 
ply, published in the London Burlaer, the following par- 
ticulars are given on covering pipes and reservoirs for 
saving heat: 


‘‘It is no exaggeration to say that very shortly no ap- 
paratus for hot water supply will be considered complete 
or finished if the whole system is not insulated, so to 
speak, so that almost every particle of heat absorbed by 
the water in the boiler will be obtainable from the taps, 
instead of nearly 50 per cent. of it being radiated from 
exposed surfaces, and worse than wasted. 

‘‘ There are at this moment hundreds, if not thousands, 
of hot-water systems that, by being carefully covered, 


abundant opportunity for heat to be thrown away, while 
labor and fuel is being expended in the kitchen apparently 
for this object. The waste of heat is not always the only 
ill result experienced, as in many instances the warmed air 
is very objectionable, and if a hot-water pipe is carried 
alongside a soil pipe it is possible for a very unpleasant 
feature to introduce itself. It is a very customary prac- 
tice for a hot-water fitter to carry his pipes up in the casing 
that is nearly always to be found passing from the bottom 
to the top of the house, this casing containing all the dif- 
ferent pipes of the house, such as the cold service from the 
main, the cold service down frum cistern, the water closet 
cold-water services, and, very commonly, the soil pipe. 
There is no objection to his making use of this casing if 
it is large enough to hold a few more pipes, and it is often 
used of necessity, as to carry pipes openly through well- 
decorated rooms is out of the question ; but to carry hot- 
water pipes up this case without felting them is an exceed- 
ingly bad practice, as they are not only brought into con- 
tact with very cold surfaces (they have frequently been 
found wired on to cold pipes, four or five pipes in a bun- 
dle), but the heat radiated causes a draught or current of 
air to set in, as we find in a chimney. 
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** When a casing contains pipes that radiate heat, that 
casing. within a few moments after the heat is felt within 
it, is converted into a flue, as by applying heat to air it 
can be mace to circulate to all intents and purposes like 
water. Air that is brought in contact with heated sur- 
faces becomes heated and rarefied, and, being thus made 
lighter than the surrounding air, rises. and cold particles 
immediately flow in to take its place, they becoming 
heated and following the first particles, and so on, so that 
it resolves itself into a stream of warm air flowing out of 
the upper part of the casing, and cold air flowing in in 
corresponding volume below. This may be excellent In 
practice when hot-water pipes are used for effecting ven- 
tilation ; but it is fatal to hot-water services which are 
particularly required to keep the heat within them; in 
many instances they are cooled at about the same speed 
as they would be if placed outdoors when a strong wind 
was blowing. 

‘*I¢ may be argued that if the casing is stopped off at 
its two extremities the trouble will be obviated ; and so it 
would be if the casing was perfectly air-tight everywhere, 
and had no cold pipes within it. But this is never the 
case; there are always numbers of crevices and apertures 
which permit of a tolerably free ingress and egress of air. 

‘‘ The best material for covering these pipes, and also 
the reservoirs, is hair felt; hair is a natural poor con- 
ductor of heat, and nothing surpasses it for this purpose, 
espec‘ally as it isso easy of application. This felt, which 
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is readily obtainable in sheets, is usually cut up in strips 
for pipe work; thestrips are wound upon the pipe spirally, 
being secured here and there with cord or wire, but where 
spiral winding is impossible it can be tied on in lengths, 
which answers equally well, but has not such a good ap- 
pearance. 

‘* The best and most complete arrangement for pipe 
work, but which entails a little greater expense, is to have 
the felt wound on spirally in one direction, say from left 
to right, and well secured with cord; then cover this with 
good canvas, also wound on, but in the opposite direc- 
tion, and this secured with wire. 

‘*It is most necessary, to secure the best results, to 
have the felt thick enough; hair-felt is sold in great quan- 
tities about ,-inch thick, but this is not thick enough for 
good work. If possible. have it %-inch thick, and a 
marked benefit will be had by using even thicker than 
this, or, say, two thicknesses of 34-inch. 

‘‘In felting cylinders, it is the best plan to take suff- 
cient sheets of felt, and then sew the edges together to 
form one sheet large enough to go all round the reservoir. 
This sheet can then best be secured by bands of hoop iron 
or brass passed round at top and bottom, and around the 
middle; these bands being tightened up by having a bolt 
to draw the two ends together. After this circular pieces 
can be cut for top and bottom, these pieces being sewed 
on to the top and bottom edges of the large sheet. Tanks 
can be covered in exactly the same way. 

** Sometimes it is desired to encase the tank or cylinder 
with woodwork. This makes by far the neatest job, 
though more expensive, and it causes a little trouble 
should it be necessary to open the reservoir under some 
circumstances. If it is decided to have a casing it is very 
important that the space between the woodwork and the 
reservoir be well filled in with some poor conductor of 
heat, such as cow hair (plasterers’ hair), slag wool, or 
even dry sawdust answers very well when the casing can 
be filled from the top. If the casing is not ‘‘ packed” 
with something it would be much better to be without it, 
as it would have a current of cold air passing up through 
it the same as explained with the general pipe casing just 
referred to. 


“‘If the hot water service pipes are carried up through 
the house without entering the general pipe casing men- 
tioned, and it is proposed to incase them for the sake of 
appearance, this casing must also be packed for the 
reasons explained, but this is frequently neglected with 
the worst results, as the casing of pipes is frequently done 
for appearance sake only, the question of radiation not 
being considered. 

** Occasionally it is found practically impossible to carry 
the pipes up inside the house, in which case it becomes 
necessiry to carry them outside. This is very objection- 
able, but where it cannot possibly be avoided the ob- 
jections do not avail, but they must be guarded against. 
In the first place, the pipes must be incased, and the 
casing cught to be of fair size, so that 14 inch of packing 
can be filled in between the woodwork and any of the 
pipes. The packing must fill the case tightly, and it is 
imperative that the casing be well and tightly secured to 
the wall, as, should it get loose, the woodwork and the 
packing will come away from the pipes and leave them 
exposed. 

** When pipes are carried outside the packing is not 
only needed to prevent great waste of heat, but there is a 
danger to be guarded against in cold weather when the 
pipes are liable to be frozen and an explosion possibly en- 
sue, as the only outlet for any steam that may be generated 
in the boiler is at the upper extremity of the expansion 
pipe, unless a safety valve is provided.” 


THE Cambridge, Mass., water board, with invited guests, 
representing for the most part the members of the Cam- 
bridge city government, made its annual tour of inspection 
of Freshpond and Stonybrook on the gth inst. 


Fig I. 


Steam to 
Pump 


even” 
RING $uc on 
BuwdinG- REcogy 
KIRKALDY’S SYSTEM OF HEATING 
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From a recent issue of the London Engincer we repro- 
duce the accompanying illustrations of the apparatus made 
by Messrs. John Kirkaldy, London, for a new system of 
heating by means of hot water, and at the same time for 
supplying baths and other requirements. 

All difficulties concerning circulation are avoided by the 
use of a small, constantly-working steam pump, the water 
circulated being heated by means of a steam heater, which 
utilizes the exhaust steam from the steam pump. The 
pump is of simple positive-action form, and may be used 
as a fire engine. The condenser is also as made for con- 
densing the steam from electric light engines, and thus 
preventing the noise of exhaust and effecting a considerable 
economy. 

Figure 9 shows the general arrangement, and the details 
of the condenser and steam pump, as employed for the 
heating apparatus at Epsom College, are shown in Figs. 
1to6. Figures 1 to4 give various views of the steam 
pump, and Figs. 5 to 6 show the condenser and heater 
and the connecting and eccentric rods of the pump. Fig- 
ure 10 shows the jet condenser used with the apparatus. 
These engravings are so fully lettered that they are self- 
descriptive. In Fig. 9, which shows a complete set of 


apparatus, heater and pumps, but not the pipes, E_ repre- 
sents water to be heated; F, water heated; and G, boiler 
feed, which tncludes the condensed steam. The heater 
and condenser may be placed underneath the pump In 
this case it would be horizontal, and would form the bed- 
plate for the pumps. 
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IT is anticipated that the St. Clair tunnel will be avail- 
able for trafic next February. 


, ning an exhaust fan. 
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INCREASING USE OF THE ELECTRIC MOTOR 

THE rapidity with which the electric motor is forcing 
its way into all sorts of places, and notably into private 
houses, attracts more attention day by day. 

An instance of the way in which the handy little 
machine insists on recognition is the case of a Brooklyn 
hotel, which, not-long ago, ordered a small motor for run- 
Soon after it was found expedient to 
use another smal! motor for running the knife-scouring 
machine. Following on this came an order for a four- 
horse power motor for washing dishes, and immediately 
after a ten-borse power motor was put in for the purpose 
of running the whole laundry of the hotel. The new 
machines were found so quiet in running, and so clean 
and effective in their work, that almost everything in the 
hotel that was formerly done by the steam engine is now 
done by electric motors. 


NEW YORK STREET CLEANING STATISTICS. 

THE report of the Street Cleaning Department for the 
quarter ending September 30 shows 314,179,228 square 
yards of streets swept and 355,461 cartloads of ashes and 
garbage collected, of which 19.850 loads were used to fill 
in city lots, the rest being dumped at sea. The amount 
paid to the city for the privilege of trimming scows was 
$13.886 60. Expenditures for all purposes aggregated 
$264,411.68, or $105,359.12 less than for the first quarter 
of the year and $83,111.95 less than for the second 
quarter. 
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Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbi 
heating, lighting and ventilation will be welcomed in this 
column. The writer’s true name and address must always 
be given, but an assumed name may be used for publica- 
tion if prefe 
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HOT-WATER HEATING IN AN APARTMENT 


HOUSE. 


N. Barry & SON, sanitary and heating engineers, 
Muscatine, Iowa, write : 


**Can you give us the address of parties making radiator 
sbields or hoods? 

**In your issue of October 11, showing bot water job in 
Brooklyn, the risers E, 2!4-inch pipe, show connections 
to main with nipples looking down. Is this an error of 
draughtsman, or is it as stare f put in? If so, would 
you kindly give your readers information. We have, in 
practice, put in nearly the same thing. When one large 
main acted as flow-pipe for two floors, the radiators not 
standing over each other in line, we have taken branches 
for second floor from side of main, and for first floor from 


top.” 

[We are not certain that we correctly understand tbe 
question regarding radiator shields. The Tuttle & Bailey 
Manufacturing Company and the Simonds Manufacturing 
Company of New York, and all other makers of regis- 
ters, make coil screens. In the West the C:ane Bros. 
Manufacturing Company, of Chicago, make screens for 
tadiators and coils. The Gold Car Heating Company of 
New York make a hooded radiator with register in its 
top. 
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With regard to the second question, Mr. A. T. 
Rogers, with Messrs. Johnson & Co., of Catskill, N. Y., 
who executed the work, writes : 


** Concerning the nipples looking downward in branch 
E, as shown in your illustration of our Brooklyn job in 
issue of rith inst., we would say that the sketch is 
correctly drawn. Asstated in your description, the ceiling 
of cellar is only about 634 feet high, and in order to secure 
head room all branches were kept as near to the ceiling as 
possible. The 3-1nch branches, supplying risers E and F, 
are placed side by side, and close to the ceiling for head 
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room, and hence, at least one of branches E, must drop 
in order to pass the 3-inch pipe. Riser E supplies five 
radiators, averaging about 75 square feet each, one on 
each floor, and directly above each other, as shown in 
Fig, 4. Riser F supplies only one radiator, which con- 
tains about go square feet, and is in the main hall on the 
first floor, the second floor above the cellar, so that riser 
E has columns of hot and cold water three stories higher 
than riser F, which effectually counterbalance the retard- 
ing effect of the nipples looking downward as noted. 
Riser F has a straight run, which counterbalances the 
greater height of riser E.’’] 


ANNUAL REPORTS. 


ANNUAL REporT or THE CrTY ENGINEER OF THe CITY oF Provi- 
pence, R. I., for the year 1889. 


This report, by S. M. Grav, the City Engineer, opens 
with a detailed account of the expenses and operations of 
the City Engineer's department for the year. This is fol- 
lowed by an elaborate register of meteorological observa- 
tions during the different months of the year. This gives 
thermometric and barometric readings, percentages of 
humidity, direction and velocity of wind, state of weather, 
etc., for every day of the year. Tables are also given of 
the amount of water pipe laid in different streets, the 
location and size of pipe, the monthly and annual and the 
average daily and monthly consumption of water during 
the year, location, sizes and lengths of sewers built during 
the year, etc. A special chapter is devoted to highways, 
giving details of paving and other street work. Parks 
and public buildings, bridges and harbor work are treated 
of in the concluding chapters. 

ANNUAL REPORTS OF THE DEPARTMENT OF THE BOARD OF PUBLIC 
Works, City or New Haven, Conn. for the year, 1889. 

The first of the several reports in the pamphlet is 
by the Clerk of the Board. and briefly reviews the work of 
the year in the way of street improvement, bridge repairs, 
etc. The report of the City Engineer, Albert B. Hill, 
covers the same ground more in detail, and embraces also 
the report of the Superintendent of Sewers. Extensive 
tables are given, showing the prices of constructing the 
sewers and putting down and repairing pavements, and 
the cost of grading streets and repairing bridges. 


TRADE PUBLICATIONS. 


BATH TUBS. 

AN attractive, eight-page circular has just been issued 
by the J. L. Mott Iron Works, 84-go Beekman Street, 
New York, giving illustrations and particulars of a num- 
ber of different styles of baths turned out by them. 
Dimensions and prices are furnished together with brief 
descriptions, though the latter are made almost unnecessary 
by the finely executed engravings, which tell their own 
story. An inclosed sheet directs attention tothe firm’s 
catalogue of fountains and drinking fountains, statuary, 
vases, stable fittings, etc. 


STEAM REGULATING DEVICES, 


A NEW illustrated catalogue, dated October 1, 1890, 
has been issued by the Mason Regulator Company, 10 
Central Street, Boston, Mass. It is devoted to the various 
steam regulating devices made by them, and gives not only 


price lists and illustrations, but also intelligent descrip- | 


tions of the apparatus. Steam engineers will find in it 
some interesting and profitable reading. 


ORNAMENTAL METAL WORK, 


THE Jackson Architectural Iron Works, 315 East 
Twenty-eighth Street, New York, have prepared a num- 
ber of photographic reproductions of ornamental metal 
work manufactured by them. There are, in all, twelve 
finely executed plates showing aluminium bronze railings, 
wrought-iron balconies, lamps and scroll work, gates and 
stairs, giving a very good illustration of the capacity of 
the makers for work of that kind. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in. 
terest readers. 

In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 

As the subjects are se.ected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


AUTOMATIC WATER FEEDER FOR BOILERS, 


THIS feeder consists essentially of a closed chamber 
A, freely communicating with the boiler by pipes B to the 
steam space, and C to the water space, and supplied with 
feed water through pipe D. 


The water level is the same in chamber A as in the 
boiler ; when it falls it operates a weight which admits 
feed water, and when the water level has become high 
enough the supply is again shut off. H H are two levers 
whose fulcrums K K are supported by cross-bar L. A 
solid annular weight, J is suspended from the outer ends 
of levers H H by links | I, and a cup E, full of water, is 
suspended by the rod F from the cross-head G. The 
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latter unites the inner ends of H H. When the chamber A is 
partly full of water its buoyancy makes J overbalance E, 
thus raising the inner ends of levers H H, and operating 
the toggle joint composed of cross-head G and arms M M. 
sO as to force valve N close up to its seat, as shown, and 
shut off the supply through D. As the water level falls 
in the chamber A, the cup E, ceasing to be buoyed up, 
overbalances the weight J, depresses the inner ends ot 
levers H H, and the operation of the toggle joint with 
draws valve N and admits water through WU; ¢ is an ac- 
justable cap screwed up to compensate for the wear of 
rubber disk @; Q is a gauge glass. 

The device is patented and manufactured by James W. 
Weaver, Toronto, Ont. 


BOOK NOTICES. 
Firk Protection anp Water Suppety for 1890: Pubiished by Fire 
and Water, New York. 

The purpose of this volume is to present to those inter- 
ested complete statistics regarding the fire protection and 
water supply in the different cities and villages of the United 
States and Canada brought down to date. For readily 
apparent reasons statistics of this kind can scarcely be 
accepted as entirely reliable and complete, but the work 
of collecting them, we have no doubt, has been conducted 
with care, and the list thus probably represents the best 
available information on the combined subjects. 

The cities and villages are classified by States. alpha- 
betically, and in each case are given the population, char- 
acter of mercantile and private buildings, the equipment 
of the Fire Department, and the main particulars of the 
water-works. he importance and value of the informa- 
tion thus offered in conveaiently accessible shape will be 
at once appreciated. 
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Our readers will oblige us by notes, clippings, or any 
information which will put us 10 the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.’ /#/ormation of importance sent 
fo us exclusively, and not elsewhere published 
well be liberally paid for. 


Persoaos who make any use of the information they 
find in these columns we trust will not cmt to mention 
Tue Enctngerinc & Bui_pinGc Recorp as the source 


For works for which proposals are requested see also 
the ** Proposal Columns,”’ pages i-ii-338. 


WATER. 


For Additional Water Items see Proposal Columns. 

EUFAULA, ALA.—The water-works question 
continues to be the principal topic of conver- 
sation with the officials and taxpayers of this 
place. 


MONTGOMERY, MINN.—A special election 
held here bas voted $5,000 for a system of 
water-works. Work will begin immediately 
on a deep welj, pump-house and a large reser- 
voir, with water mains and hydrants through 
the streets. 


DEL Norte, CoL.—As the people of this 
place have voted for a system of water-works, 
the cext step will be advertising for propo- 
sals, which, it is stated, will be done at once. 


MONTGOMERY, ALA.—The city having de- 
cided to buy the system of water- works of this 
place, now operated by the Capitol City Water 
Company, has retained the services of J. H. 
Turner, of Mobile, Ala.. as referee, whi-e the 
Water Company’s interests will be represented 
by M. M. Tidd, the Boston engineer. 


HAVERHILL, Mass.—The city has decided 
to take control ot the system of water-works 
of this place, now operated by the Haverhill 
Aqueduct Company, and has retained the 
services of M. M. Tidd, C. E., of Boston, as 
an expert. 


FLORESVILLE, TEX.—Mayor A. D. Evans 
writes: ‘‘It is not contemplated by the City 
Council to establish public water-works in this 
place at present. Some private parties have 
had the matter under consideration with a 
view of establishing a stock company.”’ 


VANCOUVER, WasH.—The following bids 
for building and completing a water-work 
plant were received by O. M. Hidden, Octo- 
ber 11: J. ‘I. Goss, Vancouver, not guar- 
anteed, $2,950; M. A. Cook, Portland, Ore., 
guaranteed, $3,586. 


BELLEVILLE, ILL.—A shortage of the water 
supply of this place, which exists at present, 
will probably result in improvements being 
made to the plant. 


Des Moines, 1A.—The City Council has 
ordered the laying of water-mains through 
numerous streets ot this place. 


MIsSHAWAKA, IND. ~The taxpayers of this 
place voted in favor of establishing a water- 
works system, at a recent election. 


KIRKWoopD, Mo.—Reports say that John 
W. Andrews is at the head of a project to es- 
tablish a system of water-works at this place. 


East St. Louis, ILL.—The Webster Grove 
Water Company has been incorporated at 
this place, with a cash capital of $25,000. J. 
S. Kendrick can furnish details. 


MASON City, [owa.—The sum of $20,000 
is to be expended on a system of water-works 
for this place. 


LEXINGTON, NxB.—The estimated cost of 
the water-works proposed for this place is 
$20,000. 


PORTLAND, ORE.—It has been decided to 
add q miles of mains to the water-works sys- 
tem at this place. 


AUSTIN, TEX.—The contract for the con- 
struction of a granite dam across the Colorado 
River has been awarded to Bernard Corrigan, 
of Kansas City, at $500,000, to be completed 
intwo years. It will be 60 feet high and 
1,200 feet long. 


HALLETTSVILLE, TEX.—The following bids 
for the construction of a system of water- 
works were received by W. Blakeslee, City 
Clerk, October 6: G. Jaeger, Kich Hill, 
Mo., $14,685; J. W. Moore, Lampasses, 
Tex., $15,000. . 
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277 Peart Street, New York. 
October 25, 1890. 


WATER. 


S1roux City, lowa.—The City Council has 
eceived a report from D. A. Decrow, a repre- 
entative of the Holly Manufacturing 
-ompany, calling attention to the necessity 
€ adopting a plan looking to increase of 
vater supply, suggesting going to the Mis- 
ouri River for a source, at a point three miles 
ibove the city. The report suggests a pump- 
ng plant of 10,000,000 gallons daily capacity 
ov delivering water into the settling basins, 
inci a pumping engine of 6,000,000 or 8,000,- 
200 gallons capacity for high service should be 
provided. The engines and boilers now in 
use could then be removed to the new station 
and serve as auxiliaries to the new high ser- 
vice pump. A storage reservoir, of at least 
10,000,000 gallons capaeity, should be built 
on the highest practical point between the 
proposed pumping station and the city. 


MERIDEN, CONN.—At a special city meet- 
ing held here, for the purpose of taking ac- 
tion on the water-works question, choosing a 
new reservoir site, etc., it was first decided to 
construct the proposed system at Kensington, 
and then the following resolutions were 
adopted: ‘‘esolved, That the sum of $200,- 
000 be appropriated for the construction of 
water-works, to be expended under the direc- 
tion of the Common Council, and said Com. 
mon Council is authorized to borrow money, 
as it may be needed, to complete said water- 
works, not exceeding. in the aggregate, the 
above-named sum. Resolved, That the Com- 
mon Council be authorized to take such legal 
steps as may be necessary to make application 
to the Legislature for permission to issue 
water bonds for a sum not exceeding $200,- 
ooo.” For complete particulars, address 
Mayor Page, as above. 


KNOXVILLE, TENN.—The Knoxville Water 
Company is before the Council for permission 
to issue bonds to remodel and extend its syS- 
tem. The company contemplates a new suc- 
tion main about three-quarter mile long, also 
remodeling the pipe lines and extending them 
several miles, also doubling the reservoir 
capacity. 


ABERDEEN, WASH.—The question of ex- 
pending the sum of $50,000 on a water-works 
system for this place is to be decided by the 
taxpayers at the approaching election. 


PITTSBURGH, Pa.—It is stated that the 
project to organize a new water company to 
supply the south side of the city with water is 
progressing, and that on November 6 an ap- 
plication will be made for the charter for the 
prospective company. Edward F. Hays, 
Thomas Miller, Charles G. Miller, and oth- 
ers, of this city, are interested. 


Hespron, NeB.—The City Clerk of this 
place advertises for bids for the construction 
of a system of water-works. For further 
particulars, see our Proposal Columns. 


Los ANGELES, CAL.—The Bear Valley and 
Alessandro Development Company, of this 
city, has decided to build a water storage 
reservoir, to hold water for irrigating 100,000 
acres of land. 


CHARLESTON, S C.—The supply of the 
local water-works system is to be increased. 


ROCHESTER, N. Y.—The Common Coun- 
cil, October 21, authorized the special com- 
mittee on additional water supply to enter 
into contracts with owners of water-power on 
Hemlock, Conesus, and Canadice Lakes, and 
their outlets, subject, however, tothe approval 
of the Board, in order to ascertain the exact 
cost of procuring a supply of water from 
these sources. Alderman Kelly, of the com- 
mittee, can furnish particulars. 


MINNEAPOLIS, MINN.—One of the import- 
ant improvementsthe water-works department 
will make next year is the laying of a 36-inch 
water main along Second Street to Fifth Ave- 
nue S, where it will connect with the old sys- 
tem of distribution from the West side pump- 
ing station. This main will be 10,107 feet 
long and will cost, when completed, in the 
neighborhood of $g5,000. 


ELwoop, Inp.—D. H. Hick writes from 


taken yet to establish water-works in Elwood. 
There is talk of water-works next season. 
Can’t tell as yet what steps will be taken.” 


CHICAGO, ILL.—Two reports on the addi- 
tional water supply for the Lake and Hyde 
Park districts have been submitted to the 
Council Finance Committee, one by Acting 
City Engineer Cheney, and the other by his 
assistant, Bernard Feind. It is reported that 
Mr. Cheney’s plan involves an expenditure of 
$400,000 to $500,000, while that of Mr. Feind 
would cost from $700,000 to $880,000. 


NorTH TORONTO, ONT.—The Water-works 
Committee has reported in favor of obtaining 
the town’s water supply from Fox Creek. 
The report was adopted. ‘The creek is about 
a mile distant, and the cost is estimated at 


$67,000. 


WATER-WorkKS.—See our Proposal Col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Hebron, Neb.; Madison, Ind.; Van 
Wert, O.; Charleston, S. C.; Rushville, Ind.; 
Philadelphia, Pa.; San Antonio, Tex.; Galt, 
Ont.; Columbus, O.; Chamberlin, S D.; 
Huron, S. D.; Chambersburgh, Pa, 


SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 
LA GRANGE, ILL.—The authorities here will 
establish a system of drainage, at a total cost 
of $250,000. A large ditch will be constructed 
running three miles to the Des Plaines River, 
having a fall of over 50 feet. 


LOWELL, Mass.—The Board of Aldermen 
have authorized the construction of numerous 
additional sewers at this place. 


ROCHESTER, N. Y.—The Common Coun- 
cil, on October 21, decided to adopt the report 
of the East Side Sewer Committee, recom- 
mending at the instance of Mr. Emil Keuch- 
ing, Engineer, the employment of a consulting 
engineer to examine and report upon Mr. 
Keuchling’s plans and estimates for the east 
side trunk sewer, at an expense not to exceed 
$500. 


SAN FRANcIsco, CAL.—Plans for the Point 
Lobos sewerage district have been approved, 
and proposals for doing the work will soon be 
wanted. 


DayTon, O.—The contract for sewering 
this city has been awarded to Bruno Ritty, of 
this city, at $66,175.20. The complete table 
of all the bidders was published in these col- 
umns last week.. 


ROCHESTER, N. Y.—The contract for con- 
Structing the sewer on East Main Street has 
been let by the Executive Board to William 
H. Jones & Sons, the lowest bidders, for $26,- 
259.50. ‘The next lowest bid was by N. L. 
Brayer, for $31,227.70. 


ALBANY, N. Y.—The City Engineer has 
been instructed by the Board of Contract and 
Apportionment to prepare plans and specitfica- 
tions for numerous additional sewers. 


JoLieT, Itt —A. Comstock, City Engineer, 
recently began the improvement of what is 
known as the ‘‘ slew drain,” by building a sub- 
stantial wall and using concrete for the bottom. 
About $10,000 has been spent already, the en- 
tire cost of which will be ahout $40,000. The 
work wil! be continued next season. 


WALTHAM, MAss.—It is stated that the 
Sewerage Commission recently organized here 
is about ready to report a detailed scheme for 
local sewerage, and that within the next 30 
days the Aldermen will have the report before 
them and an order asking the necessary appro- 
Ppriation. ‘I'he entire system will be con- 
structed under contract. 


FLATBUSH, L. I.—At a meeting of the 
Board of Street and Sewer Commissioners, 
held last week, Engineer McElroy, of the 
Board, was directed to prepare plans and spe- 
cifications for the sewering of the principal 
Streets of Windsor ‘lerrace. 


Quincy, Mass.—C. W. Spear, Clerk of 
the Council, at this place, writes: ‘The 
Committee on Sewerage have reported a bill 
to the Council, if it is accepted, the Legisla- 
ture will be asked to authorize the city to 
build in accordance therewith.” 


MoNnMOUTH, ILL.—This city is now being 
surveyed by J. E. Miller, C. E., under direc- 
tion of Corthell & Wallace, civil engineers, of 
Chicago, preparatory to preparation of plans 
by them for a sewerage system. 


CHARLESTON, S. C.—At a meeting of the 
City Council, beld October 14, the joint com. 
mittee on sewerage submitted a report rec- 
ommending that an expert engineer be engaged 
to make a survey of the city with a view of es- 
tablishing a system of sewerage. The report 


was adopted and steps will be taken at once to 


carry out the project. Alderman J. Fred. 
Lilienthal or the City Engineer can furnish 
particulars. 


TRENTON, N. J.—Additional sewers are to 


be established in this city. Alderman Kulp 
can furnish information. 


LANCASTER, 


sewering certain streets of this place. 


Jersry City, N. J.—At a meeting of the 
Finance Commissioners, held October 21, a 
communication was read from James Moylan 
urging the immediate construction of the 
joint sewer between Jersey City and West 
Hoboken, which, according to the document 
submitted, will cost $67,850. The communi- 
cation was referred to the Corperation Coun- 


sel for an immediate opinion as to the power 


of the Commissioners in the premises. Par- 


ticulars can be obtained by addressing Presi- 


dent Somers, of the Board of Financial Com- 
missioners, as above. 


KNOXVILLE, TENN.—The surveys for a 
Sewer system for this city have been com. 
pleted, and plans and estimates will soon be 
ready. he question of issuing bonds for 
construction will then be submitted to a vote 
of the people. 


SEWERS.—See our Proposal Columns for 
information regarding sewer construction 
at the following places: Detroit, Mich; 
Buffalo, N. Y.; Des Moines, Iowa; Albu. 
eo N. M.; Rothville, Mo.; Victoria, 


RRIDGES AND IRON STRUCTURES. 
For Additionat Bridge items see Propoals Columns. 

ST. PAUL, MINN.—(By Telegraph.)—The 
Board of Public Works awarded pau for 
superstructure of Sixth Street bridge, to Chi- 
cago Forge and Bolt Company, at $128,875. 


West Bay City, Micu.—The estimated 
cost of the bridge which it is proposed to erect 
over the Saginaw River, at this place, is $41,- 
ooo. The plans for the structure are about 
completed. 


CosurG, OrE.—A bridge is to be erected 
over the McKenzie River, at this place. 


DETROIT, MICH.—Keports say that a high 
level bridge is to be constructed over the De- 
troit River, at this place. 


SAVANNAH, GA.—The Macon and Atlantic 
Railroad contemplates constructing an iron 
bridge across the Savannah River just below 
this city. ‘This bridge will be of iron, and 
will be used for traffic purposes as well as for 
railroad. 


WeEsT BAy City, Micu.—The estimated 
cost of the proposed bridge to be erected over 
the Michigan Ceutral tracks, at Washington 
Street, this city, is $82,567.76. The plans 
are now in the hands of the Board of Public 
Works. 


BROOKLINE, MASS.—At a special meeting 
of the Selectmen of Brookline, the contract 
for building the abutments to the new bridge 
over the Boston and Albany Railroad, on 
Dean road, was awarded to I), H. Cram, for 


$8,331. 


AuGusta, GA —At a meeting of the City 
Council, held October 16, a contract was 
awarded to G. H. Cratts, of Atlanta, to build 
an iron bridge over the Augusta canal, near 
the cotton factories. The contract is for 
$11,800. 


LANCASTER, PA. — At a meeting of the 
Street Committee, held October 21, City 
Regulator Herr was directed to prepare plans 
and specifications for a bridge over the Con- 
estoga at Reigart’s Landing, and report at 
the Committee’s next meeting. 


Pa. — Street Commissioner 
Smeltz has been directed to prepare plans for 


BATH, ME.— The following proposals for a 
60x16 iron bridge were opened October 20, 
by B. W. Huse, Town Clerk : Wrought Iron 
Bridge Company, Canton, O., $1.995: Pitts- 
burg Bridge Company, Pittsburg, Pa., $2,011. 


HARTLAND, Me.—This town will build an 
iron bridge at once. Th= Bridge Committee 
is E. J. Smith, S. M. Davis and A. Webber. 


PITTSBURG, Pa.—The plans for the tem- 
porary bridge connecting Forbes Street en- 
trance with Shenley Park, this city, are about 
completed. ‘lhe estimated cost of the struc- 
ture is 20,000. For particulars address Chief 
Bigelow, as above. 


OAKLAND, CAL.—L. J. Le Conte, Assist- 
ant Engineer in charge of the work on the 
Tidal Canal, between Oakland Harbor and 
San Leandro Bav, is working on the designs 
for the iron and steel draw-bridge across Park 
Street. As soon as they are finished, it is 
probable proposals for the construction will be 
wanted. 


RICHMOND, VA.—It is probable that esti- 
mates will soon be wanted by the City Engi- 
neer for the construction of a viaduct which it 
is proposed to build in this city The esti- 
mated ccst of the work contemplated is $200,- 
ooo, Alderman W. M. Turpin can furnish 
particulars. 


SALEM, Mass. — The following proposals 
for the construction of the Pow-Wow River 
bridge, at Amesbury, Mass., have been opened 
by the County Commissioners: Pittsburg 
Bridge Co., Pittsburg, Pa.. $8,316; Smith 
Bridge Co., Toledo, O., $8,175; King Iron 
Bridge and Mfg. Co., Cleveland, O., $8,143; 
Wallis Iron Works, Jersey City, N. J., $8,050; 
Vermont Construction Co., St. Albans, Vt., 
$8,029; Wrought Iron Bridge Co., Canton, 
O., $7.296; Dean & Westbrook, New York 
City, $7,280; Berlin Iron Bridge Co., East 
Berlin, Conn., $7,795. The contract for the 
iron work has been awarded to the Boston 
Bridge Works, at $7,487. For the stone 
work to Joseph Ross, of Ipswich, Mass., at 
$11,900, and also the contract for the foot 
bridge to the same party, at $1,265. This 
work is to be carried on under the general 
supervision of the Engineer, C. A. Putnam, of 
Salem, Mass. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Philadelphia, Pa.; 
Greensburg, Pa.; Joliet, IIl.; Zanesville, O. 
Willimansette, Mass. 


NEW DEPOTS. 


CHATTANOOGA, TENN.—It is reported that 
the Chattanooga Southern Railroad Company 
is about to erect a large freight shed at this 
place. 


STREET-WORK AND PAVING. 


CuicaGo, Itt. — Acting City Engineer 
Cheney is preparing plans and estimates of 
the cost of changing the street grades and in- 
clines for several streets, in accordance with 
the proposition made and profile presented by 
the Rock Island Road to elevate its tracks. 


NORWALK, CoNN.—The contract for ma- 
cadamizing West avenue, has been closed 
with Connor Brothers & Co., of New Haven, 
at 74 cents per square yard for macadam and 
$3.50 for rock excavation. It is estimated that 
there will be about 19,000 yards uf macadam. 


CHATTANOOGA, TENN.—Numerous streets 
of this place are to be repaved at once. 


GRAND Rapips, Mich.—At a meeting of 
the Aldermen, held October 20, a resolution 
was passed which authorizes the paving of all 
the business streets in the Second Ward of 
this city, For further particulars address 
Alderman Sproul, as above. 


WASHINGTON, Pa.—The Town Clerk at 
this place informs us that about 50,000 yards 
of paving is to be done here next season. 


LANCASTER, PA. — Numerous streets of 
this place are to be improved. For particu- 
lars address Street Commissioner Smeltz, as 
above. 


ALBANY, N. Y.—The Board of Contract 
and Apportionment has ordered the paving of 
numerous streets of this city, and the City 
Engineer is now preparing the specifications 
for the work. 
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SCHENECTADY, N. Y.— The Common 
Council has authorized the paving of numer- 
ous streets of this city. Alderman Holtzman 
can furnish particulars. 


Fonp pu LAc, W1s.—The paving of several 
streets has been authorized at this place. 


POTTSVILLE, Pa.—It has been decided to 
do considerable paving at this place. 


OTTAWA, ONT.—The Council of this place 
have decided to do considerable street paving. 


SARATOGA, N. Y.—The contract for doing 
certain street work at this place has been 
awarded to P. Calliman, of Albany, N. Y., 
at the following figures: Excavating streets 
named, 30c. per cubic yard; macadamizing, 
including stone, 45c. per square yard; same, 
village furnish stone, 25c. per square yard; 
paving gutters, 2c. per square yard; laying 
crosswalks, 4c. per lineal foot; 1,600 cubic 
yards of stoning, $1.55 per cubic yard. 


_ SAGINAW, MICH.—At a meeting of the 
Common Council, held October 20, City En- 
gineer A. W. Roberts recommended that a 
committee be appointed to investigate what, 
if any, material for pavement and what, if 
any, method of paving, other than that now 
used by the city, can be introduced at a saving 
to the city and without detriment to the con- 
dition of the streets. 


STAPLETON, S. I.—The Supervisors of 
Richmond County met October 20, and 
awarded contracts amounting to about $50.,- 
ooo for repairing 644 miles of county roads 
and macadamizing them with Telford pave- 
ment. Estimates for the repair of 26 miles of 
roadways had been received. but all bids, ex- 
cept where awards were made, were considered 
excessive by the Board and rejected. The 
Board will readvertise for bids for the repair 
of 30 miles of road soon. ‘Ihe awards made 
Monday were as follows: P. Hart & Son, of 
New Brighton, $23,218; Bernard Mahon, of 
New York. $12,005.40, and D. Donavan, of 
Port Richmond, S. I., $15,208.40. 


RAILROADS CANALS ETC. 
CINCINNATI, O.—I. J. Miller has been 
granted a charter for a street railway called 
Route 23, gomg from the head of Elm Street 

through Clifton and adjoining suburbs. 


GAS AND ELECTRICITY. 


Sr. JOHNS, QUEBEC.—1The St. Johns Elec- 
tric Light Company has been incorporated 
here, with a capital stock of $50,000. 


MARION, Pa.—Gas works are to be estab- 
lished at this place by M. C. Watson and 
otuers, who propose to expend the sum of 
$50,000 on the undertaking. 


Quincy, Mass.—Improvements are to be 
made to the plant of the Quincy Gas Light 
and Coke Company. 


Mount CARMEL, Pa.—Operations on the 
proposed electric light plant for this place are 
to bepin at once, by the Edison Electric Il- 
luminating Company. 


BEDFORD, IND.—It is proposed to expend 
the sum of $20,000 on establishing an electric 
light plant at this place. 


PHILADELPHIA, PA.—The Diamond Elec- 
tric Light Company has been organized, for 
the purpose of supplying the outlaying wards 
with incandescent lights. It is proposed to 
put the wires underground. For particulars 
address William J. Latta, of the Pennsylvania 
Railroad. 


HoweLt, Micu.—Operations are to begin 
at once on the construction of the electric 
ligbt plant which is to be established at this 
place by the Howell Electric Light and 
Power Company. 


WILTON, Iowa.—An electric light plant is 
to be established at this place at once. 


ALEXANDER, LA.—The City Council of 
this place has contracted with the Thomson. 
Houston Company for an electric lighting 
plant. 

Dawson, GA.—Operations are to com- 
mence at once on the construction uf an elec- 
tric light plant for this place. 


Norwicu, N. Y.—This place is to have an 
electric lighting plant. 


Kreoxuk, Iowa.—The Gate City Electric 


Lighting Company has been granted a fran- — 


chise to establish and maintain an electric 
lighting business in this city for a term of 20 
years. 


Huron, S. D.—The South Dakota Gas- 
light and Heating Company is about to es- 
tablish a plant at this place. It will be nec- 
essary to lay 5,000 feet of mains. 


RICHMOND, Pa.—It is proposed to expend 
the sum of $75,000 on the projected electric 
light plant for this place. 


CHEROKEE, IowA.—It is probable that the 
electric light plant projected for this place 
will be established at once by the Ch rokee 
Elcctric Light and Power Company, which 
has obtained the exclusive right to erect and 
maintain a system throughoat the city. 


CovINGTON, Ky.—At a special session of 
Council, October 20, a charter was granted 
the Rosendale Electric Railroad Company. 
The company is to build and operate an elec- 
tric street railroad from Rosendale through 
Covington to Cincinnati. It will begin work 
at once. 


DAVENPORT, IOowA.—At a meeting of the 
City Council, held October 21, the City Engi- 
neer was instructed to draw up proper speci- 
fications, and advertise for proposals for light- 
ing the public streets for a term of 3, 5 or 7 
years. For details address City Clerk Joe L. 
Herbert. 


SEATTLE, WAsH.—The following proposals 
for public lighting have been opened by the 
Street Lighting Committee: ‘he Seattle Gen- 
eral Electric Company—1I5 candle-power in- 
candescent, $2.20; 30 candle-power incandes- 
cent, $3.50; 2.000 candle-power arc, $12. Home 
Llectric Company—15 candle-power incandes- 
cent, $2.20; 30 candle-power incandescent, 
$3.45; 2,000 candle power arc, $12.50. The 
contract was awarded to the Seattle General 


Electric Company. 


ELECTRIC RAILWAYS.—New electric rail- 
ways are to be constructed, and improvements 
are to be made to those already established at 
the following places: Mahanoy City, Pa.; 
Springfield, Mass,; Newburyport, Mass.; 
Amesbury, Mass.; Anaconda, Mont.; Helena, 
Mont.; Rock Creek, Ill.; Bay City, Mich.; 
Rockland, Mass.; Buffalo, N. Y.; Alton, IIl.; 
Norwich, Conn. 


NEW CORPORATIONS. 


THE Hegeman Oliphant Filter Company 
have reorganized under the laws of New 
Jersey; capital, $500,000. President, Robt. 
Hay; Wm. Oliphant, vice-president; M. M. 
Moore, secretary and treasurer; directors: 
Chauncey M. Depew, Wm. Oliphant, Robt. 
Hay, R. B. Seymore, M. M. Moure. 


SAN FRANcisco, CAL.— The American 
Brewing Association, of San Francisco, has 
been incorporated, the objects of which are 
to conduct a brewery, also a bottling and 
cooperage establishment, etc. The capital 
stock is $3,000,000. Particulars can be obd- 
tained by addressing I. B. L. Brandt, In- 
corporation Attorney, as above. 


INDUSTRIAL. 


NASHVILLE, TENN.—A new race track and 
surroundings, to cost $40,000, will be con- 
structed here. 


NEw PHILADELPHIA, O.—Capitalists of 
this place will build a $50,000 works for the 
manufacture of tile and street brick. City 
Clerk can give information. 


Jersey City, N. J.—Plans submitted by 
Architect Broome, for the proposed new pub- 
lic school No. 24, have been accepted, and 
the clerk has been instruc:ed to advertise for 
proposals. 


WINNIPEG, MAN.—Local capitalists have 
made a proposition to construct a dam across 
the Assinniboine River, at Winnipeg, to util- 
ize the stream for water power. 


St. THoMAS, ONT.—It is rumored that the 
M. C. R. intend constructing a tunnel under 
the Detroit River, between Courtright and St. 
Clair, and making the St. Clair branch the 
main line of the way. 


BIDS OPENED. 


NORWALK, CONN.—The bids received by 
the County Commissioners from contractors 
for the construction of the new County Home 
building, were all in excess of the appropria- 
tion. Nineteen bids were received, ranging 
in amount from $16,000 to $19,000. The ap- 
propriation was $15,000, and $2,700 of this 
amount has already been paid for the site. 
The commissioners have altered the plans, 
and have requested new proposals under the 
present arrangement, it being intended to con- 
struct a building, which, when completed, 


1 will cost about $12,000. 
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' October 21, opened proposals for building a 
‘Keyes & Co. bid $7,357 and John 


| at $8,750. 
| $8,178. 


St. Louis, Mo.—The following proposals 
for work on the inshore tunnel, engine, etc., 
at the Chain of Rocks, were opened October 
14, by the City Engineer: 
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Boston, Mass.—The Park Commissioners, 


woman’s lavatory at Charlestown. W. H. 
French 
46.779. The Commissioners took the bids 
under advisement. 


BROOKLYN, N. Y.—Commissioner Adams 
has rejected the bids submitted for the erec- 
tion of new station houses in the Fifteenth 
and Twenty-second Precincts. Leonard Bros. 
were the lowest bidders, their figures being 
$41,260 for the first building, and $37,800 for 
the other. New bids will be called for. The 
Commissioner has awarded two contracts to 
John J. Cashman, as follows: For the erec- 
tion of the Eighteenth Precinct station, at 
4th avenue and 43d street, price. $49,366; 
Twentieth Precinct station, Clermont and 
Flushing avenues, $37,497. 


OAKLAND, CAL.—The contract for furnish- 
ing the iron work for the construction of a 
wing to the Alameda County jail has been 
awarded to P. H. McGrew, of East Oakland, 
The bid of Bigelow & Little was 


OCTOBER 25, 1890 


AUSTIN, TEX.—The following bids for the 
construction of a dam across the Colorado 
River, and excavating a hydraulic canal near 
Austin, were received by John McDonald, 
Mayor, and opened October 15: 
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Total for both faces and Cap- 
stones of granite, 


Deer ISLE, Me.— Messrs. Melvin and 
Shields, of Green’s Landing, Deer Isle, have 
contracted to build a breakwater at Bar Har- 
bor for $50,000. 


CovINGTON, Ky.—Conrad Smith, of this 
place, has been awarded the contract for the 


_ stonework of the new Baptist Church, at Lud- 


low, Ky., at his bid of $6,000. 


GOVERNMENT WORK. 
SAVANNAH, GA.—The following bids for 
constructing training walls in the Savannah 
River, were received by O. M. Carter, First 
Lieutenant, Corps of Engineers, U.S. A., 
October 20: Rittenhouse, Moore & Co., Mo- 
bile, Ala., $235.900; P Sanford Ross, Jersey 
City, N. J., $234,000; John F. Gaynor, Fay- 
ettsville, N. Y., $227,500. 


WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architect 
of the Treasury Department : 
Scranton, Pa.—Excavation, concrete foun- 
dation, stone and brickwork of the basement 
and area wallsof the United States Post Office, 
etc., at this place. Opened Octoberr7. Bid- 
ders: James Woolsley, Scranton, Pa., Bodwell 
granite, $28,688; blue hill granite, $27,188. 
E. O. Bell, Portland, Conn., Coon River 
granite $29,700; Mathew Stiff, Scranton, Pa., 
Banelt granite, $26,300; Conrad Schroeder, 
Bodwell, Bear or Woodstock granite, $23. 961. 
Bridgeport, Conn. — Plombing  fxtures, 


| etc., for United States post-office building at 


pees 
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this place. Opened October 21. Bidders: 
J. F. Dalton, Chicago, Ill., $3,317.69; Crook, 
Horner & Co., Baltimore, Md., $3.348.75: 
Montgomery & Patterson, New York, $4,- 
g00; Donahue Brothers, Springfiela, Mass., 


.943.- 

Ellis Island, N. Y.—Erection and comple- 
tion of the main building and boiler house of 
the United States immigrant station. Opened 
October 21. Bidders: For the main build- 
ing, &. Klingman. $118,875; William E. 
Eldred, $199,995; Hesry Schiffer & Co., 
$121,256: Sheridan & Byrne, $115,205; Sam- 
uel Smvth, $121,565; R. H. Casey, $120,786, 
and Mahoney Brothers, $121,000. For the 
builer house, F. Klingman, $16,885; H. 
Schiffer & Co., $ 9 000; Sheridan & Byrne, 
$16,465: Samuel Smyth, $18,700; R. H. 
Casev, $17,338; and Mahoney Brothers, $16,- 


SAVANNAH, GA.—The following bids for 
dredging in the Savannab River were received 
by O. M. Carter, First Lieut. Corps of Engi- 
meers, U.S. A., October 15:  P. Sanford 
Ross, Jersey City, N. J., 18 cents per cubic 
yard; Savaonah Dredging Co.. Savannah, 
Ga., 18% cents per cubic yard; American 
Dredging Cos, 1934 cents per cubic yard. 


Butlding Intelligence. 


We solicit from each and every one of our read. 


ers information relating to projected build- | 


ings in their locality, and should be giad to 


receive newspaper clippings and other items . 


of interest. 


ABBREVIATIONS.—6 s, brown stone; dr, brick; 
br st, vrick store; 6 s dwell, brown-stone 
dwelling; apart house, apartment-house; fen, 
tenement; ¢, each; 0, owner; a, architect; 34, 
builder; /r, frame. 


NEW YORK. 
87th st, ss, 62.2 w Madison av, 2 br and 
_ $ flats; cost, $22.000 each; o, L Wirth; a, E 
Wenz. 
10sth st, n s, 280 w 4th av, 2 br flats; cost, 
$22,0c0 each; o, J O Connor: a, J Hauser. 


1Igth st, § s, 250 e 2d av, br and s fiat; 
cost, $20,000; o, E C Kerl; a, E Wenz. 

Iusth st, $ s, 142 10 e gth av, br and s flat; 
cost, $22,000; o. J Renaud; a, Walgrove & 
Israels. 

135th st, ns, 375 E Willis av, 2 br, s and 
terra-cotta flats; cost, $50,000; o, J Morrow; 
a, Cleverdon & Putzel. 


187th st, s s, 25 e Arthur av, 3 br, s and 
fr dwells; cost, $2,800 each; 0, O ‘loher; a, 
J J Vreeland. 


600 St Ann’s av, br and s flat; cost, $9,500; 
o, W Daell; a, A Olsson. 


N s 52d st, 375 e 11th av, 3 br flats; cost, 
$54,000 all; o, J A Lowiscott; a, E L An- 
gell. 

Ss 139d st, 41 e 8th av, 312 br dwells; cost, 
$248,000 all; 0, D H King, Jr; a, Price & 
Luce. 

S s 139th st, 19 e 8th av, 4 br dwells; cost, 

0,000 all; o and a, same as above. 


E s 8th av, 138th and 139th sts, 2 br flats; 
cost, $150,000 all; o and a, same as above. 

Ns 138th st, 41 e 8th av, 31 br flats; cost, 
$248,coo all; o and a, same as above. 


N 5 138th st. 19 e 8th av, 4 br dwells; cost, 
$40,000 all; o and a, same as above. 


W s7th av, 138th and 139th st, 4 br dwells; 
cost, $76,000 all; o and a, same as above. 


W s7th av, 20 n 138th st, 6 br dwells; cost, 
$60,000 all; o and a, same as above. 


N s 141st st, 300 e Grand Boulevard, 4 br 
dwells; cost, $34,000 all; o, Carss & Hewlett; 
a, J A Hamilton. 


S s 82d st. rooe Amsterdam av, 2 br flats; 
cost, $40,000 all; o, Wessels & Bradley; a, G 
W Schillinger. 

226 West 4th st, br flat; cost, $25,000; 0, 
W H Crawford; a, F J Miller. 

639-43 East 16th st, br factory; cost, $35,- 
oov; o, J G Gussler; a, W Schickel & Jo. 

Ns 1gth st, 312 w 7th av, br flat; cost, 
$26,000; o, W F Rohing; a, Kutzer & Ruhl. 

Secor Henry and Birmingham sts, br flat; 
cost, $23,000; o, H Fiskel; a, Buchman & 
Diesler. 

N e cer Madison av and 88th st, br ten; 
cost, 96,000; o, W J Mathews; a, J C 
Burne. 

ALTERATIONS, 


6 and 8 E 2oth st, br store; cost, $10,000; 
o, J A Koosevelt; a, S D Hatch. 

227-229 E 56th st, br factory; cost, $ro,- 
ooo; v, T Hagan; a, W C Kornum. 
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ALLEGHENY, PA.—Pennsylvania av, 2 
br and stone dwells; cost, $20,000; o, F E 
Moore; a, Alston & Heckert; b, Clark, 
Richmond & Co. 


BIRMINGHAM, ALA.—Second av, bet 
18th and roth sts, br dwell; cost, $8,000; 
o, Thompson-Hutchinson Building Co. 


22d st, bet 2d and 3d avs, br dwell; cost, 
$10,000; o, same as above. 


8th av, bet roth and 2oth sts, br dwell; 
cost, $15,000; o, same as above. 


Cor 6th av and 17th st, br school; cost, 
$40,000; 0, same as above. 

Ist av and 21st st. br bldg; cost, $50,000; 
o, W A Walker; b, Woodson & Clark. 


BOSTON, MASS.—Heath st nor Day st br 
brewery; cost, $60.000; o, American Brew- 
ing Co; a, F N Footman; b, not let. 

19 Blossom st, br apart; cost, $9,000; 0, 
P & Goodsell; a, Parker & Means; b, C F 
Palmer & Co. 


Leland st nr Burgess st, 10 br dwells; 
cost, $45,000; o and b, E D Blackwell; a, 
SD Kelley. 


25 Vale st, rear, br addon (mfg); cost, 
$12,000; o and b, Dennison Mfg Co. 

Perch st. off Harrison av, 6 br dwells; 
cost, $20,000; o, N M Jewett; a and b, 
T Connelly. 


BRIDGEPORT. CONN.—Cor of Main and 
Cannon, §-story building, stores and offices, 
Ohio sandstone and buff brick; cost, $90,- 
000; o, Henry Sanford; a and b, Longstaff 
& Hurd. 


310 Broad st, double br flat; cost, $8,000; 
o, P Lesser; a, H A Lambert; b, Thomas 
Murray. 


CINCINNATI O.—Beech and Locust st, 
Walnut Hills Congregational Church; cost, 
$8.500; a, E H Ketcham. 

10 Kenton st, Walaut Hills, bldg: cost. 
$7,000; o, E M Costello; a, W W Frank- 
lin. 


GRKAND RAPIDS, MICH.—It is proposed 
to erect a poorhouse at this place, at a cost 
of $30,000. 


HOLYOKE, MASS.—Cor Prospect and Ma- 
ple sts, br Roman Catholic Church, 77x122; 
cost, $41,395; b, Joseph Hebert of North- 
ampton, 


LANCASTER, PA.—It is proposed to erect 
two new school buildings at this place, the 
cost of each to be $25,000, exclusive of 
heating apparatus. 


MILWAUKEE, WIS.—10th st and Cold 
Spring av, smoke stack; cost, $20,000; 0, 
Pabst Brewing Co; a, C Hoffman; b, F 
Stuewe. 


34th and Wells sts, res; cost, $10,000; 0, 
Jos Bub; a, F W Andree; 5, O Fronner, 


PINE BLUFF, ARK.—Ind av, Colored Ma- 
sonic hall; cost, $25,000; a, E Cook; b, not 
let. 

New jail to be built here. For particulars 
address the County Judge. 


ROCHESTER, N. Y¥.—Strathalian Park, 
dwell; cost, $7,000; 0, M J] McMahon: a, 
Rogers, Sturgis & Sterne; b, F A Gleason. 


SAN ANTONIO, TEX.—It is reported that 
a $2,000,000 company bas been incorporated 
by Samuel, George, Albert and Mrs Mary 
Maverick, and Reagan Houston, to build a 
hotel, at this place. 


SAVANNAH, GA.—Bull and York, brick 
stores: cost, $50,000; o, John Schwarz; a, 
A S Eichburg; b, John R Eason. 

Bull and Bay, br stores; cost, $30,000; o, 
Est Waldburg; a, T O Brown; b, WS 
Walker. 

Gwinnett & Whitaker, br dwell; cost. 
$15,000; 0, J S Woods; a, A S Eichburg; 
b, John R Eason. 

River st, con'd, cotton presses; cost, 
$75,000; 0, Savannah Cotton Press Co; a, 
Joho W Howard; b, R K Bragdon. 

State and Whitaker, brick stores; cost, 
$8,00v; 0, J R Sausny; a and b, W F 
Chaplin. 


SCRANTON, PA.—‘Vashington av, sub- 
structure of Federal bldg: cost, $40,000; 0, 
U S Govt; a, Jas H Windrim; b, Conrad 

_ Schroeder. 


BUILDING INTELLIGENCE. 


SIOUX CITY, IOWA.—The proprietors of 
the Central Stock Yards. who are now com- 
pleting an extensive plant here, announce 
their intention’ to put up a large packing 
house. 


ST. LOUIS, MO.—Lindell and Grand avs, 
br dwell; cost, $8,800; o, F A Drew; b, J 
Barnes & Co. 

Manchester and East roads, br factory; 
cost, $25,000; 0, St Louis Lead & Oil Co; 
b, sublet. 

S w cor Capitol av and Miami st, br 
brewery; cost, $15,000; o, Anheuser Busch 
Brewing Association; b, sublet. 

Locust st and Channing av, br store and 
flats; cost, $7,000; 0, Brennan Bros; b, 
sublet. 


S wor 20th ‘and Penrose sts, br dwell; 
cost, $7,400; 0, C H Behrens; b, P Tie- 
mann. 

Grand and St Louis avs, br church; cost, 
8,600; o, Baptist Church; b, C A Dicke 
& Co. 


ST. PAUL, MINN.—Albemarle or Rose; 2- 
story br church and school; cost, $18,000; 
o, A Ogerline. 

Ashland nr Grotto, 2-story fr dwell; cost, 
$8,000; o, J J Brennan. 


WASHINGTON. D. C.—Woodley Road, 2- 
story br bldg; cost, $7,000: 0, J G Hub- 
ward; a, J G Hill; b, W E Morrison. 

2143 53 Va av, 8 2-story br bldgs; cost, 
$16,000; 0, C W Simpson; a, G S Cooper; 
b, G W Lambden. 

1355-57 Dst nw, 2 3 story br bidgs; cost, 
$12,000; 0, W NaiJor; a, W C Brown. 

1628 16th st, 4-story br bldg; cost, $20,- 
000; o, F C Stevens; a, H L Page; b, Ad- 
dison & Larcomb. 

1307-09 H and 13 Cst, 4 3-story br bidgs; 
cost, $21,000; o, F E Johnson; a, N T IJlal- 
ler; b, same as above. 

324-6-8 E st, 3 3-story br blidgs; cost, 
$12,000; o, D B Graff. 

§27-29-31 18th st, 3 3-story br bldgs; 
cost, §$11,c00; o, J F Bradley; a, W B Gray; 
b, J F Bradley. 

1624 I st, 5-story br bldg; cost, $40,000; 
o, AC Tyler; a, Barry, Simpson & Andrews; 
b, C A Langley, 

1201-15 I st, 8 2-story br bidgs; cost, 
15,000; 0, E E Atkinson; a, N T Haller;b, 
W R Coon. 

zoos O st n w, 3-story br bldg: cost, 
$10,000; 0, W C Winlock; a, Hornblower 
& Marshall; b, Jao McGregor. 

2014 P st n w, 3-Sstory br bldg; cost,$10,- 
000; o, J J Sheehey; a, E Waltz; b, John 
Hogan. 

1017 M st, 3-story br bldg; cost, $8,000; 
o, R L Elliott. 

1132-40 Florida av, 5 2-story br bidgs: 
cost, $15,000; 0, Geo W Talbert; a, J H 
Ferris. : 

1708—10 r6th st, 2 3-story br bldgs; cost, 
$15,000; 0, Down & Harris; a, same as 
above. 

812-16 B st, 3 2 story br blidgs; cost, 
$9,000; 0, C Gessford; a, same as above. 

838-48 8th st, 6 2-story br bidgs; cost, 
$18,000; o and a, same as above. 

1912 G st, 3-story br bldg; cost, $10,000; 
0, J Moran; a, N T Holler; b, Juo Moran. 

Cor 14th and K sts, 6 story br bldg; cost, 
$147,.yc0; o, G W Cochran; a, Jno B 
Brady; b, F L Henry. 

3c3 6th st, 3-story br bldg; cost, $9,000; 
o, G W Talbert; a, Isaac Beers. 

1635 16th st, 3-story br bldg; cost, $25,- 
000; o, G A Shehan; a, Bruce Gray; b, 
Jno McGregor. 

1112 C st, 3-story br bldg; cost, $7,000; 
o, J J Hogan; a, Emmet & Heisley. 

1330 G st, 3-story br bidg; cost, $15,000; 
o, J] C Hawley; a, J W lowns. 

1405-07 33d st 2 3-story br bidgs; cost, 
$14,000; 0, C H Ficklin; a, F G Atkinson; 
b, | W Kim. 

I-g in Stones Alley, § 2-story br bldg; 
cost, $7,000; o, McStone; a, E Nash. 

1730-32 20th st, 2 3-story br bldg; cost, 
$23,000; o and b, T A Harding; a, GS 
Cooper. 

365 permits less than $7,000 in value. 


WOODS rOUCK, Vf.—Granite tomb; 0, 
Town; a, F W Stickney, Lowell, Mass; b, 
not let. 
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WALTHAM, MASS.—River near Moody 
st, 3-story br cotton mill; o, Boston Manu- 
facturing Co; b, S S Ordway. 

Banks of Charles River, dancing pavilion 
and other buildings appurtenant to picnic 
grove; cost, $12,000; 0, H P Bartlett; b, 
Robt Glancey. 


WEST BAY CITY, MICH.—Kernan, Heis- 
ner & Co are preparing to erect a saw mill, 


with most approved machinery, to cost 
$100, 000. 


YOUNGSTOWN,O.—Architect A F Thomp- 
son has prepared plans for the erection of a 
brick planing mil! and stock house for the 
Youngstown Lumber Co. The planing 
mill is to be 60 by 100 feet and two stories 
high and the stock house is 60 by 130 feet. 
Contracts not let yet. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places: 
Harrisburg. Pa.; Wilkes Barre, Pa.: Potts- 
town, Pa.; Rochester, N. Y.; Poughkeepsie, 
N. Y.; Charlestown, S. C.; Worcester, Mass. : 
Allentown, Pa.; Geneva, N. Y.; Easton, Pa.: 
ee Md.; Canton, O.; Wheeling, W. 

a. 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION. 
ea a 
A MECHANICAL ENGINKER OF 2s YEARS’ 


experience in locomotive, marine and pipe work, 
desires an en,agement. Address W. B. J , Box 72, 
this office. 22 


a 2 ts a 
A MECHANICAL AND TOPOGRAPHICAL 

. draughtsman, desires position. Has had a varied 
experience, and makes finished work. Address 
Straight Edge, Box 37, this office. a2 


PROPOSALS. 


(Cootsoued from page ii.) 


VIADUCT, Columbus, O.—Proposals are wanted 
untsl November 27. for the construction of a viaduct at 
this place. Address Frank J Reinhard, County Audi- 
tor, as above. 


SRWERS, Buffalo, N. Y.—Proposals are wanted 
until October 27, for the constructiva of certatp sewers 
1p this city. Address George E. Mano. City Engi- 
neer, as above. 


BRIDGE, Joliet, I!).—Proposals are wanted until 
November 10, for the erection uf an iroo bridge at this 
rae. Address Charles C. Wilson, City clerk, as 
ve. 


DREDGING, Mare Island, Cal.—Proposals are 
waoted until October 28, for doing certain dredging at 


the pavy yard at tuis place. Address N. H. F har 
Chiet o Bureau, as above. ee 


ARTESIAN WELL, Chamberlain, S. D. — Pro- 
posals are wanted unt)! December 5. for the completion 
of the Pleasant Grove artesian we.l. Address A. E. 
Roberts, County Judge, as above. 


BRIDGE, Rothville, Mo.—Proposals are wanted 
until November é for the erection of a bridge over 
Yellow Creek. Address John A. Lee, Clerk Chariton 
County Ceurt, as above. 


GRANITE, New York City.—Proposals are wanted 
until October 29, for furnishing granite stones for 
bulkhead or river wall rie ager paving blocks for 
repairs to pavement, ress the De ment of 
Docks, Pier A, North River, as above. ancraee 


LIGHTING, Jersey City, N. J.—Proposals are 
waoted until December 1, for lighting the public 
streets of this place for one ycar trom December 1. 
Address G. §. Robinson, Clerk of the Board ot Police 
Commussioners, as above. 


ARTESIAN WELL, Charleston, S. C.—Proposals 
are wanted util December 1, for s.insing an artesian 
well. Address Zimmerman Davis, Secretary Water- 
Works Department, as above. 


WATER-WORKS, Madison, Ind.—Proposals are 
wanted until Uctobrr 27, for numerous water-works 
furnishings, Address Joho W. Hiil, Consulting Engi- 
neer, Cinczonat, O. 


WATER-WORKS, Hebron, Neb.—Proposals are 
wanted uctil October 27, for the construction of a sys- 
tem of water-works at this place. Address F. C. 
Hensel, City Clerk, as above. 


SEWERS, Des Moines, lowa. — Proposals are 
wanted until October 28, for constructing certa'a sew- 
ers in this city. Aodress R. S. Finkoine, of the 
Board of Public Works, as above. 


SEWERS, Victoria, B. C.—Proposals are wanted 
anal December 17, for the construction of certain 
scree at this place. Address Weiliagton J. Dowler, 
as above. 


ARTES:AN WELLS, Huron, S. D.—Proposals 
are wanted, no date specified, for sinking, etc., 10 
artesian wells. Address Fred. 8. F. Coffia, as above. 


ORE DOCK. Arvoo, Mich.—Proposals are wanted 
unt'] November z, for the coustruct.on of an ore dock 
on aed Bay. Address Milo Davis, Chief Engineer, 
as abuve 


WATER-WORKS, San Angelo, Tex.—Proposais 
are waoted uotil November 10, for furnishing a quan- 
tity of material tor the Water-Works Department. 
Adaress J. V. Millepaugh, President San Angelo 

ater-Works Compauy, as above. 
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OCTOBER 25 


PROPOSALS. 
WILLIMANSETTE BRIDGE MASONRY. 


To Contractors. 


EALED PROPOSALS WILL BE RECEIVED 
by the Commissioners of Hampden County, 
Mass., until 10 A. M.. WEDNESDAY, November 
19th, 1890, for the masonry and foundations of a 
bridge over the Connecticut River, at WILLI- 
MANSETTE, MASS. 

All bids must be in accordance with plans and 
specifications, which will be mailed to Con- 
tractors upon application to Edward S. Shaw, 
Consulting Engineer, 146 Franklin Street, Bos- 
ton, and which may be examined at the office of 
the County Clerk, Springfield. 

The party to whom the contract may be 
awarded will be required to furnish a bond for 
a sum of not less than one-quarter nor more than 
one-half of the amount of the contract, with 
sureties satisfactory to the County Commission- 
ers 

The Commissioners reserve the right to reject 
any or ali proposals. 

LEONARD CLARK, 
HARVEY D. BAGG, 
LEWIS F. ROOT, 
Board of Commissioners of Hampden Co. 
Springfield, Mass., October 18, 1890. 


Notice to Sewer Contractors. 


GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Recorder of Albuquerque, 
New Mexico, until 2 o’clock P. M. on the rst 
day of November, 1890, for CONSTRUCTING 
SEWERS in the town of ALBUQUERQUE 
BERNALILLO CO., NEW MEXICO. Formso 
proposals, copies of specifications, and instruc- 
tions to contractors may be obtained of the 
Recorder or of the Engineer, and the plens and 
profiles may be seen at the office of either of the 
above-namied parties. 

Each bid must be accompanied by a deposit of 
$1,000 (One Thousand Dollars) as a guarantee of 
the good faith of the bidder. 

The Board of Trustees reserve the right to re- 
ject any or all bids. Address, 


HENRY LOCKHART, Recorder, 
Albuquerque, N. M. 
W.KIERSTED, Engineer, 
620 Keith and Perry Building, 
Kansas City, Mo. 21 


PROPOSALS FOR ROCK EXCAVATION 
and dredging, U. S. Engineer Office, Cleve- 
land, O., October 14, 1890.—Sealed proposals, in 
du licate, will be received at this office until x2 
o’clock M.. MONDAY, November 3, 1890, at 
which time they will be opened in presence of 
bidde for ROCK EXOAVATION and 
DR ING at ASHTABULA HARBOR, O. 
All information can be obtained at this office 
The United States reserves the right to reject 
any or all proposals. Preference will be given 
to materials and plant of domestic production 
or manufacture, conditions of quality and price 
(import duties included) being equal. The at- 
tention ef bidders is invited to the Acts of Con- 
gress spprores February 36 a8e>s and February 
23, 188 ol. 23, page 332, an ol. age 414, 
23 18871 Vor a eC COOPER OVERMAN, 
Major of Engineers. 22 


OCTOBER 17, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 
2 o'clock P. M., on the 4th day of November, 
1890, for all the labor and materials required to 
do all the DECORATIVE PAINTING, etc., for 
the first, second, and attic stories and main 
stairway hall of the U. S. Post- Office, etc., build- 
ing at SPRINGFIELD, O., in accordance with 
the specification and general plans of building, 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for $100. 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Bids must be inclosed in an enyeoee sealed and 
marked, ‘** Proposal for Decorative Painting, etc., 
for the U.S. Post Office, etc., building at Spring- 
field. O..”’ and addressed to JAS. H. WINDRI 

Supervising Architect. 22 


OCTOBER 15, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the 1ath day of November 
"80, for all the LABOR AND MATERIALS 
required for the superstructure and completion 
(except heating a har a elevator and ap- 
roaches) of the U. S. Custom-House, Court- 
House and Post-Office buildizg at EL PASO 
TEX., in accordance with the drawings and 
specification, copies of which may be ad on 
application at this office or the office of the Su- 
perintendent. Each bid must be accompanied by 
a certified check for $500. The Department will 
reject all bids received after the time herein 
stated for the opening of the same; also, bids 
which do not comply strictly with all the re- 
quirements of this invitation. Proposals must be 
inclosed in an envelope, sealed and marked, 
‘Proposal for the Superstructure and Comple- 
tion of the U. S. Custom-House, Court-House 
and Post-Office building at El Paso, Tex.,”’ and 
addressed to JAS. H. WINDRIM, Supervising 
Architect. at 


PROPOSALS FOR DREDGING.—U. S. ENGI- 

neer Li appar leas abies ae W., 
Washington, D.C., October 17, 1890,— ed pro- 
posals, in triplicate, for DREDG NG in the Po- 
tomac River at Washington, D. C., will be re- 
ceived at this office until 12 M. on TUESDAY, 
November 25, 1890. The attention of bidders is 
invited to the Acts of Congress ate Febru. 
ary 26, 1885 and February 23, 1887, Vol. 23. page 
332, and Vol. 24, page 414, tatutes-at-Large. For 
Specifications, forms of bid_and other informa- 
tion, apply at this office. PETER C. HAINS, 
Lieut.-Col. of Engineers. 24 


PROPOSALS. 


FORT RILEY, KAN., SEPTEMBER, 25, 1890.— 

Sealed proposals, in triplicate, subject to 
usual conditions, will be received here until 3 
Pp. M. October a shoo, ane then opened, for the 
CONSTRUCTION OF A CAVALRY DRILL 
HALL, roo by 300 feet. Separate bids will be 
received for the combination truss roof. Plans 
and specifications can be seen at this office. The 
United States reserves the right to reject any or 
all bids. Envelopes containing proposals should 
be marked ‘Proposals for Dri Hall,” and ad- 
dressed to Captain GEO. E. POND, Assistant 
Quartermaster, U.S. Army. a1 


FORT RILEY, KAN., SEPTEMBER, 25, 1890.— 
Sealed proposals, in triplicate, subject to 
usual conditions, will be received here until 3 
P. M. eae 1890, and then opened, for the 
CONSTRUCTION OF A MAGAZINE at this 
post. Plans and specifications can be seen at 
this office. The United States reserves the right 
to reject any or all bids. Envelopes containing 
roposals should be marked ‘‘ Proposals for 
agazine,’’ and addressed to Captain GEO. E. 

POND, Assistant Quartermaster, U. S. Army. 
ar 


PROPOSALS FOR CONSTRUCTION.~—U. S. 
Engineer Office, 89 Euclid Avenue, Cleve- 
land, O., October 14, 1890.—Sealed proposals, in 
duplicate, will be received at this office until 12 
o’clock M. on MONDAY, November BE ge: when 
they will be opened in presence of bia ers, for 
constructing 450 lineai feet, more or iess, of the 
structure of east BREAKWATER at CLEVE- 
LAND.O. All information can be obtained at 
this office. The United States reserves the right 
to reject any or all proposals. Preference will be 
given to materials and pliant of domestic produc- 
tion or manufacture, conditions of quality and 
price (import duties included) being equal. The 
attention of bidders is invited tothe Acts of Con- 
gress ap pov’ February 26, 1885, oe February 
23, 1887, Vol. 23, page 332, an Ol. 24, @ 414, 
S ¢ RMAN’ 

22 


Statutes-at-Large. L. COOPER OV 
PROPOSALS FOR DREDGING. — UNITED 


Major of Engineers. 


States Engineer Office, Cleveland, O., Octo- . 


ber 14, 1890. -Sealed proposals, in duplicate, will 
be received at this office until 12 o'clock M. on 
MONDAY, the 3d day of November, 1890, and 
then opened, for EXCAVATING 240.000 cubic 
hag more or less,of material from SAN DUSKY 
AY along line of proposed straight channel for 
Sandusky Harbor, O. Preference will be given 
to materials and plant of domestic production or 
manufacture, conditions of quality and price 
(import duties included) being equal. The at- 
tention of bidders is invited to Acts of Congress 
approved February 24, 1885, and February 28, 
1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes at Large. Ail information can be ob- 
tained at this office. The United States reservee 
the right to reject any or all proposals. 
COOPER OVERMAN, Major of Engineers. 22 


OCTOBER las 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising erent 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M. on the 3d day of November, 1 
for allthe labor and materials required for the 
PLUMBING and gas piping for the U.S. Post- 
Office building at DAYTON, O., in accordance 
with the drawings and specification, copies of 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for @r00. 
The Department will reject all bids received 
after the time herein stated for the opening of 
the same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Each proposals must be inclosed in an envelope, 
sealed and marked “ Pro 1 for the Plumbing 
and Gas-Piping for the U.S. Post-Office, etc., 
at Dayton, O.,” and addressed to JAS. H. 
WINDRIM Supervising Architect. 21 
eee eee 


U S. ENGINEER OFFICE, ST. AUGUST- 

* ine, Florida, October 1s, stg. Sealed pro- 
posals, in triplicate, for furnishing materials 
and constructing JB'TTIES at the mouth of ST. 
JOHN’S RIVER, Fla., will be received at this 
office until 12 o’clock, noon, standard time, on 
November 15, 1890, and then be opened imme- 
diately. For all information apply to this office. 
The attention of bidders is invited to the Acts 
of Congress ie February 26, 1885, and 


February 23, 1887, Vol. 23, page 332, and Vol. 2 
page 414, Statutes at Large. . M. BLACK, 
aptain, Corps of Engineers, U.S. A. 23 


LE IRM ORE PSE EISEN TO ce Sele eae aS 
U S. ENGINEER OFFICE, CHARLESTON- 

* Kanawha, W. Va., September Se _ 
Proposals for building the FOUNDATIONS, 
and the pier, abutment, etc.. for a movable dam 
at lock No. 7 of the great KANAWHA RIVER 
improvement. will be received at this office until 
3 P.M. of December 3, 1890. and then opened. The 
attention of bidders is called to the Acts of Con- 
gress approved February 26, 1885, and February 
23, 1887, Vol. 23. page 332, and Vol. 24, page 414 

tatutes at Large. Information can be obtaine: 

by oy Sterne to ADDISON M. SCOTT, Resi- 
dent Engineer. WM. P. CRAIGHILL, Colonel 
of Engineers, U.S. A. 23 


a a ae 
U S. ENGINEER OFFICE, 18 W. SARATOGA 

Street, Baltimore, Md., September et stom. 
—Proposals for completing the SHIP-CHAN- 
NEL leading to the harbor at Baltimore, will 
be received until noon of December 32, 1890, and 
then opened. The attention of bidders is in- 
vited to the actsof Congress approved February 
26, 1885, and February 23, 1887, vol. 23, Page 33% 
and vol. 24, page 414, Statutes at Large. For 
intormation apply to WM. P. CRAIGHILL, 
Colonel Corps of Engineers, U.S. A. 22 


U S. ENGINEER OFFICE, BOSTON, MASS.., 
* October 1s 1890.—Sealed proposals, in trip- 
licate, will be received at this office until noon 
of November 22, 1 for DREDGING from 
SCITUATE HARBOR, MASS., 30,000 cubic 
ards, more or less. of materia). Attention is 
nvited to the Acts of Congress approved Feb- 
ruary 26, 1885, and February 23, 1887, Vol. 23, 

ge 73? and VoL 24, page 414, Statutes at Large. 

or full information apply to S. M. MANS- 
FIELD, Lieut.-Col. of Engineers. 23 


PROPOSALS. 


TREASURY DEPARTMENT, U. S. LIFE- 
Saving Service, Washington, D. C., Octo- 
ber 22, 1890. Sealed proposals will be received 
at this office until 2 o'clock Pp. M. of WEDNES- 
DAY, November iii oe for the construction of 
two LIFE-SAVING STATIONS, one on FEN- 
WICK’S ISLANN, DELAWARE, one and a half 
miles north of the light, and one near OCEAN 
CITY, MARYLAND. Proposals will be received 
for one or both stations, and bidders proposing 
for both should state for what sum they wi 
build each alone, and for what sum the two. 
Plans and specifications containing full informa- 
tion, and forms of pron’. can be obtained 
from the Collector of Customs, Wilmington, Del- 
aware, Superintendent Fifth Life-Saving Dis- 
trict, Onancock, Virginia; Superintendents of 
Construction, Life-Saving Stations 24 State 
Street, New York City, and upon application to 
this office. HORAC L. PIP R, Acting General 
Superintendent, D. T. J. 22 
ee eee 
PROPOSALS FOR DREDGING.—UNITED 
States Engineer Office, Mobile, Ala.. October 
20, 1890. —Sealed Brcpoel? for DRELGING in 
MOBILE HARBOR, ALA.; BILOXI HARBOR 
MISS , and PASCAGOULA RIVER, MISS,, will 
be received at this office until 12 o’clock M. 
THURSDAY the acth day of November, 1890, and 
opened immediate thereafter in presence of 
bidders. Specifications, general instructions to 
bidders, and blank forms of proposal will be 
furnished on application to this office. The at- 
tention of bidders is invited to the Acts of Con- 
gress approved February 26, 1885, and February 


23, 1887, Vol. 23, page 332. and Vol. 24, page 41 
Shatures at Large. A-N. DAMRELL, Major o 
Engineers, U.S. A. 23 


— 


OCTOBER 16, 1890. 


EALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C.., until 
2 o'clock P. M. on the rth day of November, 
1800, for all the LABOR AND MATERIALS 
required for the approaches to the U. S. Court- 
House, Post-Office, etc., building at LOUIS- 
VILLE, KY., in accordance with the drawin 
and specification, copies of which may be ha 
on application at this office or the office of the 
Superintendent. Each bid must be accompanied 
by a certified check for $ The Department 
will reject all bids received after the time herein 
stated for the opening of the same; also, bids 
which do not comply strictly with all the require- 
ments of this invitation. Pro ls must be in- 
closed in an envelope, sealed and marked, 
“* Proposal for the Approaches to the U. S. Court- 
House, Post-Office, etc., building at Louisville. 
Ky..”? and addressed to JAS. H. WINDRIM, 
Supervising Architect. a1 


U S. ENGINEER OFFICE, BOSTON, MASS., 
* October 15, 1890.—Sealed proposals, in trip- 
licate. will be received at this office until noon 
of November 21, z for the delivery of 225,000 
tons, more or less of RUBBLE-STONE, for the 
Harbor of Refuge, SANDY BAY. CAPE ANN, 
MASS. Attention is invited to the Acts of Con- 
gress approved February 26, 2885. and February 
23. 1887, Vol, 23, page 332, and Vol. 24, page 414, 
Statutes a: Large. For full information apply 
to S. M. MANSFIELD, Lieut.- Col. of Engineers. 

23 


a i 
U S. ENGINEER OFFICE, ROOM 62, ARMY 
¢ Building, New York, October 15, 1890.— 
Sealed proposals, in triplicate, will be received 
at this office until :2 o'clock, noon, WEDNES- 
DAY, November 19, 1890, for the following work: 
1. For the construction of new DIKES; II., for 
rebuilding and repairing gees, Brake TIL, 
for dredging in the Hudson River between New 
Baltimore and Troy, N Y. Amount available, 
$105,000. The attention of bidders is invited to 
Acts of Congress, approved February 26, 188 
and February 23, 1887, Vol. 23, page 332, and Vol. 
24, page 414, Statutes-at-Large, and the River 
and Harbor Act of September 19, 1890, Sections 6 
to 12. For specifications, blan bear and all 
information, apply to the undersigned. G. L. 
GILLESPIE, Lieut.-Col. of Engineers. 24 


TD 
U S. ENGINEER OFFICE, BOSTON, MASS., 
* October rs, 1890.—Sealed proposals, in trip- 
licate, will be received at this office »ntil noon 
of November 22, 28905 for DREDGING from 
PLYMOUTH HARBOR, MASS., 15,000 cubic 
ards. more or less, of material. Attentien is 
invited to the Acts of Congress approved Feb- 
ruary 26, 188% and February 33, 1887, Vol 23, 
ge 332. and Vol. 24, page 414, Statutes at La 


rge. 
*For full information apply toS. M. MANSFIBLD, 


Lient.-Col. of Engineers. 23 


a 
U S. ENGINEER OFFICE, BOSTON, MASS., 

* October 15, 1890.—Sealed proposals, in trip- 
licate, will be received at this office, until noon 
of November 21, 1890, for the goer, of 10,000 
tons, more or less, of RUBBLE-STONE at 
NEWBURYPORT HARBOR, MASS. Attention 
is invited to the Acts of Congress, approved 
February 26, 1885, and | ebruary 23, 1887, Vol. 23, 

ge 332, and Vol. 24, page 414, Statutes-at-Large. 
For ull information apply to S. M. MANS- 
FIELD, Lieut.-Col. of Engineers. 23 


ra me a aaa 
U S. ENGINEER OFFICE. BOSTON, MASS., 
* October 15, 1890.—Sealed proposals, in trip- 
licate, will be received at this office unti- noon 
of November 21, 1890. for DREDGING trom 
HINGHAM HARBOR, MASS., 20,000 cubic 
ards, more or levs, of material. Attention is 
invited to the Acts of Congress approved Feb- 
ruary 26, 1885, and February 23. 1887, Vol. 23, 
age 332, and Vol. 24. page 414, Statutes at Large. 
Por fu:l information apply toS. M. MANSFIELD, 
Lieut.-Col. of Engineers. 23 


U S. ENGINEER OFFICE, BOSTON, MASS., 
° October 15, 1890. Sealed proposals, in trip- 
licate, will be received at this office until noon of 
November 21, 1 for DREDGING, from WEY- 
MOUTH RIVER, MASS., 25,000 cubic yard 
more or less, of material. Attention is invite 
to the Acts of Congress approved February 
1885, and February 33, 1887, Vol. 23, page 332. an 
Vol. 24, page 414, Statutes-at-Large. For full 
information apply toS. M. MANSFIELD, Lieut. 
Col. of Engineers. 23 


PROPOSALS. 


GEA-WALL ON GOVERNOR'S ISLAND 

NEW YORK HARROR. Engineer Office, 
U.S. Army, Room 74, Army Building. 39 White- 
hall Street, New York, N. ¥., October 1, 1890.— 
Sealed proposals. in triplicate, will be received 
at this office until twelve (12) o’clock noon, on 
FRIDAY. October 31, 1 for the CONSTRUC- 
TION OF A SEA-W on Governor's Island, 
New York Harbor. The attention of bidders 1s 
invited to Acts of Congress, approved February 
26, 1885, and February 23, 1887. Vol. 23, page 332, 
and Vol 24, page 414, Statutes-at-Large. Further 
information can be obtained at this office. D.C. 
HOUSTON, Colonel of Engineers. ar 


H FADQUARTERS SOUTHERN BRANCH, 
‘ peor bin for D. V. solace Hamp- 
on, Va., tober 14, 1890.—Seale proposes 
subject to the usual o aitions will be receiv 

at this office until twelve (12) o’clock, noon, 
THURSDAY the thirtieth (30) day of October, 
1890, for BREAKWATER” at the Southern 
Branch of the National Home for D. V. Soldie 
near Hampton, Va. The work to consist o 
Piling Revetment, Dredging, Embankment and 
Platform, etc. Specifications and drawings can 
be seen at this office and further information 
obtained from the Governor ofthe Home. WM. 
C. GUNNBELL, Civil Engineer. a1 


U S. ENGINBER OFFICE, BOSTON, MASS., 
* October 15, 1890.—Sealed pro ls, in trip- 
licate, will be received at this ce, until noon 
of November 22, 180, for DREDGING from 
MANCHESTER HARBOR, MASS., 20,000 cu bic 
ards, more or ees of material? Attention is 
nvited to the Acts of Congress approved Febru- 
ary 26, 1885,and February 23, :887, Vol. 23, page 
3a, and Vol. 24, page 414, tutes-at-Large. For 
all information apply to S. M. MANSFIELD, 
Lieut.-Col. of Engineers. 33 


S. ENGINEER OFPICE, BOSTON, MASS., 

* October rs, 1890—Sealed pro ls, in trip- 
licate, will be received at this office, until noon 
of November 22 1890, for DRBDGING from 
GLOUCESTER HARBOR, MASS., 40,000 cubi : 
ards, more or less, of material. Attention is 
nvited to the Acts of Congress approved Febru- 
ary 26, 1885, and February 23, 1887, Vol. 23, page 
FE and Vol. 24, page 414, Statutes at- e. For 
ull information apply to S. M. MANSFIELD, 
Lieut.-Col. of Engineers. 23 


U. S. ENGINEER OFFICE, BOSTON, MASS.., 


October 15, 1890 Sealed proposal in 
triplicate, will received at this off ‘Datil 
noon of November 21. 1890, for DREDGING, 


from SALEM HARBOR, MASS., 45,000 cubic 
ards, more or less, of material. Attention is 
nvited tothe Acts of Congress approved Feb- 
ruary 26, 1885, and February 33, 1887, Vol. 23, page 
733, and Vol. 24, page 414, Statutes-at-Large. For 

ll information apply to S. M. MANSFIELD, 


Lieut.-Col. of Rngineers. 23 
U S. ENGINEER OFFICE, BOSTON, MASS., 
* October 15, 1890,—Sealed proposals, in trip- 


licate, will be received at this office, until noon 
of November 21, 1890, for DREDGING from 
LYNN, HARBOR, MASS., 40,000 cubic yard 
more or less, of material. Attention is invit 
to the Acts of Congress, et pate February > 
885, and February 23, 1887, Vol. 23, page 332, an 
Vol. 24, page 414, Statutes-at-Large. For full 
information, apply to S. M. MANSFIELD, Lieut.- 
Col. of Engineers. 23 


U S. ENGINEER OFFICE, BOSTON, MASS., 
* October 15, 1890.—Sealed pro 8, in trip- 
licate, will be received at this office, until noon 
of November 24, 1890. for DR BDGING, from the 
west end of Brewster Spit. BOSTON HARBOR, 
MASS., 28,000 cubic yards, more or less, of ma- 
terial. Attention is invited to the Acts of Con- 
gress, aporoved February 26, 1885, and February 
23, 1887, Vol. 23, page 332, and Vol. 24, page 414, 
tatutes-at-Large. For full information apply 
toS. M. MANSFIELD, Lieut.-Col. of Engineers. 
a aE aE A AI ed eee EE CTR 
U fat PAA bed a ope BOSTON, MASS., 
ober 15, 1890.—Sea go pieagere in tri 
licate, will be ied at this office, until noose 
of November 21, r or D ING from the 
channel leading to NANTASKET BEACH, BOS- 
TON HARBOR, MASS.. 20,000 cubic yards, more 
or less, of material. Attention is invited to the 
Acts of Congress approved February 26, 188 
and February 323, 1887, Vol. 23, page 332, and Vo 
24, page 414, Statutes-at-Large. For full infor- 


mation apply to S. M. MANSFIELD, Lieut.-Col. 
of Engineers. 33 


U S. ENGINEER OFFICE, BOSTON, MASS., 
“* October 15, 1890.—Sealed proposals. in trip- 
licate, will be received at this of®ce until noan 
of November 21, 1890, for DREDGING from 
WINTHROP HARBOR, MASS., 18,000 cubic 
ards, more or less, of material. Attention is 
nvited to the Acts of Congress approved Feb- 
ruary 26, 188, and February 23, 1887, Vol. 23, 
pegs 343 and Vol. 24, page 414, Statutes at Large. 

or full information apDly toS. M. MANSFIELD, 
Lieut.-Col. of Engineers. 23 


U S. ENGINEER OFFICE. BOSTON, MASS., 
¢ October 15, 1890 —Sealed proposals, in trip- 
ee sft oe nevevee a uE 5 ce until noon 
of November 24, 1 or GING in BOS. 
TON HARBOR, MASS. yr0eo cubic yards cf 
material, more or less. Attention is invited to 
the Acts of Congress approved February 
tt and February 23, 1887, Vol. 23, page 232. ana 
oO. e 


24, page 414, Statutes at Large. For full in- 
formation apply toS.M MANSFIELD, Lieut.- 
Col of Engineers. 23 


BRIDGE. Zanesville, O.— Proposals are wanted until 
November 11, for the construction of a bridge across 
the Muskingum River. Address J. A. Koight, Audi- 
tor, as above. 


RESERVOIR, Philadelphia, Pa.—Prop>sals are 
wanted uot:i November 7, for the construction of a 
pl bas Address Louis Wagner, 1321 Filbert Street, 
as above. 


STREET WORK, Norwood, O.—Proposals are 
wanted until November E for doing certaio street work 
at this place. Address E. G. Balies, Village Clerk, as 


above. 
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SPECIAL OFFERS. 


DousBTLEss many of our subscribers have a 
friend or friends who think of subscribing to Tur 
ENGINEERING AND BUILDING RECORD for the 
coming year, and as every paper, however success- 
ful it may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember, 1890: 


Any present subscriber can have his sub- 
scription extended one year by sending: 
One Renewal and One New Subscription, .$7.25 


6 a6 4 


Two “ aS . .10.00 
6 as 66 Three 6 (z) . 13.00 
es as a6 Four wy a6 . .16.00 


The new subscribers will receive, free 

of charge, the remaining issues of 
1890, that Is, those which appear 
after the order is received. 


Tue ENGINEERING AND BUILDING RECORD, 
P. O. Box 3037. 277 Pearl Street, New York. 


Its opinions upon all technical subjects — 


SEWERAGE AT HOBOKEN, N. J. 


Two reports on a general sewerage plan for 
the city of Hoboken, N. J., recently submitted 
by Thomas H. McCann and Alphonse Fteley, 
seem to show that there is urgent need for im- 
provement in the sewerage of that city. 

Of the 720 acres included within the limits of 
the city, which occupies a long and rather narrow 
strip between the Palisade ridge andthe Hudson 
River, 450 acres were marsn land. About one- 
third of this land has been reclaimed, most of it 
in the southern part of the city, and is occupied 
by tenement houses with a dense pupulation. 
The streets built across this old swamp are only 
from one to five feet above high tide. About 
seven miles of sewers have been built in this 
low district, partly of brick, partly of wooden 
boxes, 3 feet by 4 feet in size, in most cases 
with no grade whatever, or a very slight one, and 
with their bottoms about one foot above mean 
low water. Two of the three outlet sewers, with 
a practically level grade, discharge into the Dela- 
ware and Hudson Canal, 3,000 feet from its 
connection with the river; and the third outlet, 
although connecting directly with the river, is 
also practically level. It is little wonder, there- 
fore, that the death rate should be large in this 
low-lying tenement district. 

In the system of sewerage recommended by 
Mr. McCann, with Mr. Fteley’s approval, it is 
proposed to divide the low marshy district, 
which extends north and south between the Pal- 
isade ridge and a low ridge on the banks of the 
river, into two parts, the northern part being yet 
little occupied, and to treat each separately. 
For the southern district, two interceptors, with 
branches, will be provided, placed sufficiently 
deep not merely to drain the existing sewers, 
which are but little below the surface of the 
streets, but also to intercept new laterals and 
laterals which must be built in the future to re- 
place the wooden and other defective ones now 
existing. These would be placed considerably 
deeper than the old ones in order to lower the 
subsoil water and drain cellars. These inter- 
ceptors will discharge the sewage, including 
storm water, into a pump well near the southern 
limits of the city, from which it will be raised 
by centrifugal pumps, and discharged, through 
an iron outlet pipe, into the Hudson River at 
the pier line. A separate system for sewage and 
roof water was carefully considered, but the 
conclusion was arrived at that it would be prefer- 
able to provide for pumping the entire rainfall 
from the district, as well as the sewage, rather 
than to construct a double system of sewers. 
The pumps will have a capacity for disposing of 
six inches of rainfall in 24 hours on the above- 
mentioned area, and also on 50 acres drain- 
ing from the Palisade ridge—336 acres in all. 
Overflows are to be provided for disposing of the 
storm water, through the old outlets, by gravity 
when it exceeds the capacity of the pumps, 

The area of the Northern District contains 
135 acres, of which 100 are marsh; roo acres of 
the Palisade ridge, not within the limits of 
Hoboken, also drain into it. For this district the 
combined system, with pumps capable of hand- 
ling 6 inches in 24 hours from the 235 acres, is 
also recommended ; but as there are very few 
buildings now in the district, it will not be 
necessary to construct this portion of the system 
for some time to come. Meanwhile, temporary 
measures are suggested for draining the 


marshes, which are now cut up into several 
separate basins by the streets crossing them. It 
is expected that the 150 acres on the Palisade 
ridge, belonging to Jersey City and West Hobo- 
ken, will eventually be sewered, and will then 
intercept the sewage and rainfall now flowing 
into the low district of Hoboken, and relieve 
the pumps to that extent. 

Proportioning laterals with a capacity for 
only half an inch of rainfall (reaching the sew- 
ers) per hour, seems hardly sufficient, with the 
present knowledge of the intensity of short rain: 
falls, especially over limited areas ; and proposed 
grades which will give a velocity of only 2} feet 
per second, with the sewers running full, will 
give undesirably light velocities, for sewage 
only, during a long dry spell. The situation of 
the ground may make it difficult to allow more, 
without considerable increase of cost from 
greater depth of sewers and greater lift for the 
pumps, and it is stated that provision may be 
made for flushing the sewers from the river, at 
high tide, when necessary. It isto be hoped, 
that, with the exceedingly bad conditions exist- 
ing in Hoboken, the urgent need for an ade- 
quate system of sewerage will be recognized by 
the city authorities, and the work promptly com- 
menced on the lines of the plans submitted. 
Unfortunately, no maps are published with the 
reports, making it difficult to understand some 
of the details without them. 


CLERKS OF WORKS. 


THE “Committee on the Employment of 
Clerks of Works and Superintendence,”’ whose 
appuintment was noticed in THE ENGINEERING 
AND BUILDING REcoRD of February 1, of this 
year, has made its report to the American Insti- 
tute of Architects, at the Annual Convention at 
Washington, last week. This report recognizes 
the importance of a constant and continuous 
supervision in the erection of buildings, espe- 
cially in structures of importance, and strongly 
recommends the employment of Clerks of 
Works. It considers that the Institute can ma- 
terially assist in hastening this very desirable 
result. 

The first point needed is to make the employ- 
ers and clients of the architect realize the neces- 
sity of this constant oversight of the contractors, 
and recognize, moreover, that the payment for 
it must be made by them. The salaries of the 
needed Clerks of Works cannot come out of the 
ordinary commissions of the architect, although 
many employers now seem to expect it. The 
report adds that in England few buildings 
of any importance are now erected with- 
out a Clerk of Works. Formerly he was 
often a builder’s foreman or an architectural 
assistant seeking to acquire practical experience, 
but now “men specially trained for the duties, 
at regularly recognized salaries, have become so 
numerous that they have in successful operation 
a society of their own, the Clerk of Works As- 
sociation of Great Britain.” 

THE ENGINEERING AND BUILDING RECORD 
has taken a strong stand in favor of constant 
supervision of all important buildings, during 
their construction, by Clerks of Works, and is 
glad to see from this report that there are hopes 
of this reform being more widely adopted. 
Whether a rate of $30 per week, however, for 
buildings costing from $20,000 to $200,cco— 
particularly for those near the larger. limit—is 
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going to secure really capable superintendence, 
especially in the larger cities, is open to ques- 
tion, and it seems undesirable that the amount 
should be limited. The pay of United States 
Government Superintendents, or Clerks of Works, 
is generally from $6 to $9 per day ($42 to $63 
per week)—occasionally, on small buildings, as 
low as $5 per day ($35 per week), but generally 
on such buildings not less than $6. 

For large and important works a capable en- 
gineer would make the most desirable Clerk of 
Works, or assistant in charge of construction, 
being not only conversant with the work of con- 
struction, but also being more thoroughly posted 
in the necessary strength required in the details 
of the structure than are most architects at the 
present time. The statement, moreover, made 
in the report, that the architect is not respon- 
sible for the contractor’s misdoings, seems a little 
too broad. He may not be pecuniarily respon- 
sible for the carelessness or rascality of the con- 
tractor, but he should be held responsible for 
the honest construction of his works in the same 
sense that a chief engineer is responsible for the 
proper construction of engineering works under 
his charge, especially if he has the assistance of 
Clerks of Works who have been appointed with 
his approval. 


NOTES. 
A BREAK in a 12-inch water main, at Harrisburg, Pa., 
last week, caused considerable damage. 


THE stand-pipe of the water company at Temple, Tex., 
gave way on October 25, and considerable damage was 
done by the escaped water. The pipe was 20 feet in 
diameter, and 150 feet high. 


AT a recent meeting of the Albany Institute, at Albany, 
N. Y., pavements and irrigation were discussed in an in- 
teresting manner. London and Paris pavements and the 
irrigation system of Arizona were the chief topics. 


THE Philadelphia Natural Gas Company has decided 
to cut off all large manufacturing establishments supplied 
with gas by its lines, and devote itself entirely to private 
consumers, and claims it will then have an ample supply 
for everybody. 

ACCORDING to the Pittsburg, Pa., Dispatch, the Butler 
County oil producers have subscribed $150,002 toward 
the building of a pipe line, while the producers of Wash- 
ington County raised a subscription to the same amount. 
Twenty or thirty producers of the Millerstown oil field 
subscribed a sufficient sum to build a pipe line to the 
railroad, where they will ship their product to the inde- 
pendent refiners of Cleveland. 


St. Louis is awakening to the objections to overhead 
electric wires, and the question of putting all wires under- 
ground Is occupying the attention of the press of that city. 
The experience of the fire department at a recent large 
fire has strengthened this movement, as the operations of 
the firemen were greatly hindered and the work made 
dar.gerous. ‘The Bell ‘lelephone Co. is before the Council 
with an ordinance asking a franchise to construct subways 
under streets and alleys. 


THE public hearing given by the New York Aqueduct 
Commissioners on October 27, on the subject of building 
a dam separate from the one proposed at Quaker bridge, 
resulted in a resolution to endorse the views of Chief En- 
gineer Fteley, and the work will be begun at once. It is 
proposed to construct the dam of earth and masonry which 
would back up 16,000,000,000 gallons of water. The 
cost will be $746,000. The dam will be 105 feet high, roo 
feet below the river bed, with a length between flow lines 
of 995 feet. It will be known as the New Croton Dam. 


EIGHT suits have been begun in the Supreme Court, at 
New York, on behaif of English corporations and capital- 
ists, against Dr. Gerardus H. Wynkoop and Theodore N. 
Vail, formerly President of the Boston Heating Company, 
and now President of the Consolidated Telegraph and 
Electrical Subway Company, to recover about $250,000 
alleged to have been procured from them by misrepresen- 
tation. Among the plaintiffs are Sir John Penden, whose 
loss is placed at $50,000, and the Trustees’, Executors’ 
and Securities Insurance Corporation, the Bankers’ In- 
vestment Trust Company, the United States and South 
American Trust Company, the Army and Navy Invest- 
ment Company, and the Mercantile Trust Company, all 
of London. 


Four bundred steam fitters and helpers stopped work 
at Chicago on October 27, and demanded higher wages. 
The strikers comprise about 90 per cent. of the steam 
fitters of Chicago. The strike was brought on by the re- 
fusal of the Master Steam and Hot Water Fitters’ Associ- 
ation to comply with the demands of the Steam Fitters’ 
Association. 


PERSONAL. 


M. S. BEFREUS has been appointed architect to the 
Quartermaster’s Department, at San Antonio, Tex. 


FRED. J. AMWEs%, C. E., has retired from the firm of 
R. C. Ballinger & Co., and opened offices in the Lucas 
Building, Philadelphia. 


J. W. Bracu, formerly with the Strong Locomotive 
Company, has opened an office as mechanical draughts- 
man at 45 Broadway, New York City. 


JAMES D. LAZELL, M. E., formerly of Philadelphia, 
Pa., has accepted the position of Manager in the Southern 
office of F. J. Amweg, M. Am. Soc. C. E., at Roanoke, 


Va. 


MINoTT W. SEWELL, mechanical engineer, of New 
York, until recently with the Pneumatic Dynamite Gun 
Company, has opened an office at 71 Broadway, in that 
city. 


WALTER A. FISCHER, architect, has opened an office 
at the corner of Fifty-fifth Street and Third Avenue, New 
York, and would be pleased to receive samples, catalogues, 
price-lists, etc., in the building and architectural line. 


Mr. EMIL KUICHLING, City Engineer of Kochester, 
N. Y., in reporting on the east side sewer which is to be 
built, has suggested the desirability of having the pro- 
posed scheme submitted to consulting experts for further 
examination. 


OBITUARY. 


E. H. Coqper, a civil engineer of New York, was run 
down and killed by a train on the Niantic bridge, near 
East Lyme, Conn., on October 28. 


JAMES SUGGETT, credited with the invention of driven- 
wells, died at Cortland, N. Y., on October 23. 


CONTRACTOR NICHOLSON was killed at Toronto, on 
October 21, by the caving in of a sewer trench. 


JOSEPH Davis, one of the principal builders and best 
known citizens of Elizabeth, N. J., died on October 28, at 
the age of eighty. For a quarter of a century, in conjunc- 
tion with his brother Jacob, now president of the First 
National Bank of Elizabeth, he carried on an extensive 
building business. 


BRIGADIER-GENERAL SAMUEL HiKNRY ROBERTS died 
at his home, at Brooklyn, N. Y., on October 27. 

General Koberts was born in East Hartford, Conn., in 
1820, and was educated in the public schools there. In 
1839 he went to Michigan aad engaged in the Indian 
Wars then going on in that region. He removed to New- 
York in 1850 and after being here five years crossed the 
river to Brooklyn. In September, 1862, he enlisted in the 
139th Regiment, New-York Volunteers, and _ served 
through the war, being promoted several times for gallant 
action on the field, and retiring wjth the rank of Brigadier- 
General. | 


OLIVER C. BULLARD died suddenly in Bridgeport, on 
October 25. He was born in 1822, in Sutton, Mass. 
During the war he worked in the United States Sanitary 
Commission, and was with Butler and Banks at New 
Orleans. At the close of the civil contest Mr. Bullard 
saw the need of beautifying the breathing places of large 
cities, and with his friend and comrade, Frederick Law 
Olmstead, carried on the work of adorniog Central Park, 
New York. He then went to Brooklyn, and much of the 
beauty for which Prospect Park is famous is due to his 
labors. His next great work was upon the Capitol 
grounds at Washington, and he also assisted in laying out 
the parks of Baltimore. Six years ago Mr. Bullard went 
to Bridgeport, and took charge of the parks. . 
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THE INTERNATIONAL ENGINEERING 
CONGRESS IN 1893. 


A MEETING was held at Chicago on October 14 and 15, 
1890, to consider the establishment of an engineering 
headquarters and the holding of an International Engi- 
neering Congress during the World’s Columbian Exposi- 
tion, 1893. 

The convention met at 10 A. M. in the rooms of the 
Western Society of Engineers, 78 La Salle Street, 
Chicago, Tuesday, October 14, 1890. The societies rep- 
resented and the delegates present were as follows: The 
American Society of Civil Engineers, William P. Shinn 
(President), C. L. Strobel, A. E. Hunt; The American 
Society of Mechanical Engineers, William Forsyth, Jesse 
M. Smith: The American Institute of Mining Engineers, 
William P. Shinn, A. E. Hunt; Canadian Society of 
Civil Engineers, J. D. Barnett, O. Chanute; The Ameri- 
can Institute of Electrical Engineers, E. M. Izard; The 
Engineers’ Club of Philadelphia, H. W. Spangler, Wil- 
fred TI. Lewis, E. V. d’Invilliers; The Civil Engineers’ 
Club of St. Louis, J. B. Johnson, E. D. Meier, Robert 
E. McMath; Civil Engineers’ Club of St. Paul, L. W. 
Rundlett, W. W. Curtis, S. D. Mason (President); Wis- 
consin Electric Club, Warren S. Johnson; Engineering 
Association of the Southwest, E. L. Corthell; Civil En- 
gineers Club of Cleveland, William T. Blunt, John 
Eisenmann; Engineers’ Club of Minneapolis, William A. 
Pike, F. W. Cappelen; The Society of Civil Engineers, 
Paris, France, E. L. Corthell; The Engineers’ Society of 
Western Pennsylvaaia, A. E. Hunt; The Western So- 
ciety of Engineers, O. Chanute, D. J. Whittemore, E. L, 
Corthell, C. L. Strobel. 

Mr. E. L. Corthell explained the object of the meeting. 
and several letters were read by the Secretary from officers 
of the Exposition, encouraging the proposed meeting, and 
from the President of the French Society of Civil Engi- 
neers, Paris, stating that they would be represented. 

After organization and discussion a committee was ap- 
pointed to formulate a plan and to report to the conven- 
tion, which adjourned to meet again next morning. 

The following report was submitted by them: 


To the Chatsman of the Convention of Delegates from 
Engineering Societies of the United States and Canada. 


Dear Sir: Your Committee on Plan for establishing 
and maintaining a joint engineering headquarters in Chi- 
cago in 1893, during the World's Columbian Exposition, 
and for holding an International Engineering Congress 
at some time during the Exposition, beg leave to report: 

It finds itself unable to present, at this time, more than 
a brief outline plan. 

The proposition advanced by the Committee of the 
Western Society of Engineers to this convention yester- 
day, embodies our views, with some changes, which we 
have made in the plan herewith submi*ted: 


FIRST.--ENGINEERING HEADQUARTERS. 


In view of the existence in this country of several large 
engineering societies of high rank, which will desire the 
use of headquarters for their own members, and for the 
entertainmeut of foreign visitors, and the inconvenience 
and expense which would result from the maintenance of 
separate establishments, we think it very desirable that 
all the engineering societies of recognized standing in the 
United States and Canada be requested to unite in estab- 
lishing and maintaining a joint engineering headquarters 
during the continuance of the Exposition. 

The Exposition management will probably furnish space 
free of charge within the Exposition buildings, but it may 
be deemed advisable to provide additional quarters out- 
side ; the headquarters to be a rendezvous tor all the 
members of the engineering societies in this country, and 
their use to be freely tendered to all foreign engineers. 

It is expected that the staff shall consist of a joint 
secretary and two or more assistants, some of whom shall 
speak the principal European languages. The staff to be 
charged more especially with : 

(2) To give information concerning the location of 
various engineering exhibits within the exposition. 

(4) To give visiting and foreign engineers information 
about points of engineering interest, outside of the Exposi- 
tion, and to aid their investigations in other ways. 

(c) ‘lo give visiting and foreign engineers introduction 
to those whom they may desire to meet, and to promote 
social intercourse. 

(7) Vo keep arecord of the addresses of visitors, and 
to invite them to the International Engineering Congress 
hereinafter outlined. 

Itis estimated that the expense will amount to about 
$10,000. This, it is suggested, may be met by an assess- 
ment of one dollar per member on each engineering society 
of this country which shall join this proposed associa- 
tion, and also by voluntary contributions * The details to 
be hereafter adjusted. 

It is evident that this plan will be far more economical 
than that of maintaining separate headquarters by the 
several societies. 
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SECOND .—ENGINEERING CONGRESS. 


At some time to be hereafter designated during the 
Columbian Exposition, it is proposed to hold within the 
Exposition, in a building which the management thereof 
proposes to furnish, an international engineering congress 
open to engineers of all nations. This congress to last six 
days and to be conducted in the English language. 

The opening session of welcome and organization to be 
a joint session, and if warranted by the attendance and 
the number of papers offered, the congress then to be 
divided into sections to consider and discuss the various 
branches of civil, mechanical, mining, metallurgical], elec- 
trical, military and naval engineering. 

A chairman and secretary for each section to be desig- 
nated in advance, and the sessions to be so timed that 
papers and discussions on allied subjects shall not occur 
simultaneously so as to preclude those interested from 
attending several sections. 

The congress to terminate with another joint session. 

All papers, so far as practicable, to be furnished in ad- 
vance, to be carefully examined by the proper committees 
under rules to be hereafter laid down, and, if found ac- 
ceptable, to be printed for distribution in advance to the 
members of the congress, at which they are to be chiefly 
read by title so as to admit of immediate discussion. 

Intending contributors to be requested to confine their 
papers, so far as possible, to such new and recent con- 
structions, machines. processes, methods, experiments 
and investigations, including proposed standards of tests 
and measurements as are of engineering :mportance. 
Papcrs on purely speculative subjects should not be re- 
ceived. 

A small fee (say $2) to be paid by members attending 
the congress to defray its expenses. he papers and 
discussions to be subsequently printed and furnished to 
such members as may so request at a stipulated price. 

A permanent committee to be chosen in advance, to 
organize the above proposed headquarters and congress. 

Respectfully submitted, 
E. L. CORTHELL, 
O. CHANUTE, 
Jesse M. SMITH, 
D. J. WHITTEMORE, 
C. L. STROBEL, 
W. W. Curtis," 
J. B. JOHNSON. 

The report was unanimously adopted in the following 
resolution : 

Resolved, That the report of the committee on an Inter- 
national Congrees and joint headquarters be accepted, and 
that we report the same to our respective societies, with 
the recommendation that action in approval or in disap- 
proval of the same be taken within the next two months, 
and that we desire the present committee to be continued 
with power to carry On the correspondence and organiza- 
tion until its successor is appointed. 

In furtherance of the plan adopted the following resolu- 
tion was passed by the convention. 

Resolved, That it is the sense of this convention that 
the general permanent committee on International Con- 
gress and Engineering Headquarters be composed of one 
member from each of the societies which shall join in the 
plan, except that the American Society of Civil Engineers, 
the American Society of Mechanical Engineers, the 
American Institute of Mining Engineers, the American 
Institute of Electrical Engineers, and the Canadian 
Society of Civil Engineers, may each appoint two mem. 
bers, and the Western Society of Engineers may appoint 
three members of such committee. 

‘lhe following resolutions were also passed : 

Resoived, That the secretary be instructed to prepare 
minutes of the proceedings of this convention and the 
resolutions adopted, and that he, as soon as possible, 
have the same printed and sent to each delegate, and the 
secretary of each of the societies represented. 

‘That the Executive Committee of the Convention be 
empowered to call the first meeting of the delegates, pro- 
vided for in the resolution adopted, at such time as they 


may see proper after January 1, 1891. 


THE AMERICAN INSTITUTE OF ARCHITECTS. 
WASHINGTON MEETING. 


THE annual meeting of the American Institute of 
Architects was held at Washington, D. C., last week, ex- 
tending from October 22 until October 24. About 300 
members were present. 

Owing to President R. M. Hunt’s illness his place was 
taken by J. W. Root of Chicago. 

The annual address, written by President Hunt and 
forwarded to the convention, was read at the first session 
on Wednesday, October 22, by E. H. Kendall of New 
York. In this eulogistic reference was made to the works 
of the late president of the Institute, Thomas U. Walter, 
and then Mr. Hunt discussed the method in yogue of 


plaoning and erecting public buildings. According to 
his theory the present system was all wrong, and decid- 
edly more expensive than it should be. The decease 
during the past year of important members of the Insti- 
tute was touched upon, especial reference being made to 
the deaths of John McArthur, Jr., and Henry Ogden 
Avery. There were many expressions of sorrow at the 
untimely death of Architect A. B. Mullett, and resolu- 
tions of sympathy with the dead man's family were unan- 
imously adopted. 

The greater part of Wednesday and Thursday was de- 
voted to the consideraticn of various committee reports, 
among them those on a proposed code of professional 
ethics, on clerks of works, uniform contracts and indem- 
nification. 

A letter from the National Association of Fire Engi- 
neers, asking the co-operation of the architects in the mat- 
ter of procuring uniform fire ordinances, and a communi- 
cation from Mr. Cummings, giving an account of the 
progress of the excavation of Delphi, were read. 

Three papers were presented on Thursday, one being 
on ‘* The Foundations for Kansas City Hall,” by S. E. 
Chamberlain; the second, on ‘* Thoughts on Architec- 
ture,” by Frederick Baumann; and the third being a sketch 
of ‘‘ The History and Status of the American Institute of 
Architects,” by A. J. Bloor. Mr. Chamberlain’s paper is 
given elsewhere in this issue. 

Friday morning, October 24, was devoted to routine 
business, and to a reception by President Harrison. 

During the afternoon session a paper on ‘* The Science 
of Aésthetics,’’ was presented by Mr. Marshall. The fol- 
lowing officers for the ensuing year were elected: 

R. M. Hunt, President; W. W. Carlin, First Vice- 
President; J. W. McLaughlin, Second Vice-President; 
John W. Root, Secretary; S. A. Treat. Treasurer. 

Board of Directors: W. M. Poindexter, G. B. Ferry, 
T. J. Clark, Alfred Stone, George C. Mason, Levi T. 
Schofield, E. F. Fassett, M. J- Dimmock. 

Boston, Mass., was selected as the next place of 
meeting. 

Among those in attendance were the following : 

W. G. Preston, Boston; E. G. Lind, Atlanta, Ga.; W. 
W. Carlin, Buffalo; William C. Smith, Nashville, Tenn.; 
Henry Lord Gay, Chicago; John W. Root, Chicago; 
Augustus Eichhorn, Orange, N. J.; Cyrus T. Porter, 
Buftalo; W. M. Poindexter, Washington, D.C.; Merrit 
J. Reid, Evansville, Md.; M. J. Dimmock, Richmond; 
W.L. Plack, Philadelphia;C. F. Schweinfurth, Cleveland, 
O.; G. H. Helmle, Frederick Baumann, Chicago; E. T. 
Little, New York; H. A. Linthwaite, Columbus, O.; 
Warren R. Briggs, Bridgeport, Conn.; A. J. Bloor, New 
York; E. H. Kendall, New York; Thomas Nolan, Roch- 
ester; O. K. Foote, Rochester; N. J. Cayton, Galveston, 
Tex.; C. A. Wallingford, St. Paul; Glenn Brown, Wash- 
ington, D. C.; James Murphy, Providence; S. Huckel, 
Jr., Philadelphia; Otto Block, Rochester; Bernard Von- 
negut, Indianapolis; S. S. Godley, Cincinnati, O.; C. A. 
Didden, Washington, D. C.; George C. Mason, Jr., Phil- 
adelphia; S. C. Earle, Worcester, Mass.; John H. Cox- 
head, St. Paul, Minn.; Alfred C, Clus, Milwaukee; Gus- 
tave W. Drach, Cincinnati; R. A. McLean, Chicago; G. 
W. B. Ferry, Milwaukee; L. M. Randolph, Chicago; F. 
W. Hamble, Buffalo; R. M. Upjohn, New York; H. J. 
Meier, Detroit; E. W. Arnold, Detroit; A. B. Cram, De- 
troit; R. ‘I’. Grow, New York; Robert Stead, Washington, 
D. C.; J. S. Rogers, Jr., Detroit; William Martin Aiken, 
Cincinnati; J L. Smithmeyer, Washington, D. C.; J. G. 
Hill, Washington, D. C.; ©. M. Bartlerger, Pittsburg; 
Julian Barnes, Joliet, Ill.; L. T. Scofield, Cleveland; 
Samuel Hannaford, Cincinnati; N. Le Brun, Ncw York; 
Thomas Lemos, New York; Sidney G. Osgood, Grand 
Rapids, Mich.; W. W. Clay, Chicago; J. Blaby, Pal- 
myra, N. Y.; J. Appleton Wilson, Baltimore; J. H. 
Pierce, Elmira, N. Y¥.; J. B. Noel Wyatt, Baltimore; 
‘Theodore C. Kink, St. Louis, Mo.; W. T. Eames, St. 
Louis, Mo.; A. F. Rosenheim, St. Louis, Mo.; H.C. 
Kock, Milwaukee; E. G. Fassett, Kansas City; James 
W. McLaughlin, Cincinnati; C. A. Curtin, Louisville, 
Ky.; J. W. Yost, Columbus, O.; M. Crapsey, Cincin- 
nati; John H. Boll, Cincinnati; W. R. Brown, Cincin- 
nati; Edward I. Nickerson, Providence, R. [.; A. P. 
Cutting, Worcester, Mass.; C. O. Arey, Cleveland; F. A. 
Wright, New York; S. A. Treat, Chicago; George W. 
Baxter, Jr., Syracuse, N. Y.; J. H. Kirby, Syracuse, 
N. Y.; T. N. Clark, Boston; Luther Peters, Dayton, O., 
Fred, H. Gough, Utica, N. Y,; R, W. Gibson, New 


York; E. T. Carr, Leavenworth, Kan.; A. C. Bruce, 
Atlanta, Ga.; C. C. Burke, Memphis. Tenn.; S. M. 
Patton, Chattanooga, Tenn.; Frank M. Day, Philadel- 
phia; Charles I. Williams, Dayton, O.: C. Powell Karr, 
New York; Jay Fay, Rochester, N. Y.; George A. 
Frederick, Baltimore; V. V. Shipman, Chicago; D. 
Adler, Chicago; George H. Smith, Cleveland, O ; John 
Eisenmann, Cleveland, O.; C. H. Owsley, Youngstown, 
O., George W. Thompson, Nashville, Tenn.; Arthur 
Rotch, Boston; Alfred Stone, Providence, R.[.; G. W, 
Kramer, Akron, O. 


ENGINEERING SOCIETIES. 


THE annual meeting of the American Society of Me- 
chanical Engineers will be held at Richmond, Va., begin- 
ning on November 1: and lasting until November 14. 
The society’s headquarters will be at the ‘‘ Exchange and 
Ballard” Hotel. The following preliminary programme 
has been issued : 

Tuesday, November 11 —Opening session at 4 P.M; 
address of welcome by Mayor of Richmond, followed by 
president’s annual address. In the evening there will be 
a reception tendered to the society by the Governor of 
Virginia at the Philip McKinley Gubernatorial Mansion. 

Wednesday, November 1a.—Business session at 9.30 
A.M. In the afternoon there will be an excursion on the 
James River, visiting various points of interest. In the 
evening there will be a session for reading and discussion 
of professional papers. 

A fourth session will be held on Thursday morning, 
November 12. The afternoon will be devoted to drives 
to various points of interest in and around Richmond. In 
the evening the society will be entertained by the citiz-ns 
of Richmond. 

On Friday, November 14, excursions will be made to 
the Newport News Ship Building Company’s yards. the 
Portsmouth Navy Yard, Norfolk, and other points. 


THE last regular meeting of the Engineers’ Club of 
Philadelphia was held on October 18, President H. W. 
Spangler in the chair; 21 members and one visitor 
present. 

At the previous meeting it was ordered that a committee 
be appointed, to consist of the president of the club and 
two members whom he might select, to consider the ques- 
tion of the participation by the club in the proposed In- 
ternational Congress of Engineers at the time of the com- 
ing World’s Fair in Chicago. The president presented, 
at the hands of the secretary, a report stating that he had 
appointed Messrs. Wilfred Lewis and E. V. d’Invilliers 
as the other members of this committee, and setting forth 
what had been done by the committee. This report was 
not presented with a view of positive action by the meet- 
ing, but in order to get some idea of the sense of the club 
with regard thereto. On motion of the secretary, the 
sense of the meeting was expressed to the effect that it is 
desirable for the Board to consider the said report in full, 
and report to the club at the next business meeting. 

The secretary presented, for Mr. Robert A. Cummings, 
a photograph and description illustrating the effect of 
gases from locomotive stacks upon vegetation. 

Mr. Arthur Falkenau presented an extensively illus- 
trated description of a new ‘‘ Method of Making Barrels 
by Machinery.” ‘lhere was considerable discussion of 
this subject, principally by Messrs. Henry G. Morris, 
Wilfred Lewis, John C. Trautwine, Jr., Max Livingston 
aod the author. 


PRESIDENT HARRISON, on October 28, appointed Lieu- 
tenant Francis R. Shunk, Corps of Engineers ; Professor 
Henry A. Rowland, of Johns Hopkins University, and 
Andrew Rosewater, municipal engineer of Omaha, Neb., 
a board ** to consider the location, arrangement and oper- 
ation of electric wires in the District of Columbia, whether 
used for electric lighting, transmission of power, tele- 
graphy, telephony or signalling, with a view to procuring 
as soon as practicable the construction of a safe and con- 
venient system of conduits or subways, and the placing 
therein of all necessary electric wires along the streets, 
avenues and other public places, and the removal of alj 
unused overhead wires and their supports,” as provided for 
in the District of Columbia Appropriation bill! of 1890. 


PNEUMATIC tube transmission between Philadelphia 
and New York for letters, newspapers and small pack. 
ages, is again being talked of. . 
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THE NEW YORK WORLD BUILDING. © 

PART I.—GENERAL DESCRIPTION; PERSPECTIVE VIEW; 
FLOOR PLANS; FOUNDATION WALLS; PIERS AND 
DETAILS. 

THE new building for the New York Wor/d is known 
as the Pulitzer Building, and is a notable example of 
mode'n fire-proof office building construction in this and 
other principal cities of the United States. 

Joseph tulitzer is the owner, George B. Post the archi- 
tect, R. Maynicke chief of staff in charge of the work, all 
of New York. 

The building is designed to serve two distinct purposes 
—1i. ¢., to provide all accommodations for the publication 
of the morning, evening and weekly editions, etc., of a 
newspaper of large circulation, and to have rooms and 
suites of rooms to rent for offices and business purposes. 

The entire cellar, extending under the sidewalk on 
Frankfort Street, and under the sidewalk and 6 feet out- 
side of the curb on Park Row, is made 16 feet high in the 
clear. and the bciler-room is made 18 feet high. The 
basement, extending the same distance under the Park 
Row sidewalk, is made ro feet high. On account of the 
steep grade of Frankfort Street the basement floor is only 
a few steps below the sidewalk at the southeast end. In 

-the cellar are located the main engine and the presses, 
and in the portion under Park Row are the dvnamos and 
engines, auxiliary engine, the elevator and house pumps, 
and a large storage tank for water. In the portion under 
Frankfort Street galleries are provided for the storage of 
paper prepared for the presses, and under the galleries 
there are compartments for the ink rollers. All the belt- 
ing and shafting in the cellar is underground. 

This arrangement, and the pits for the presses made it 
necessary te lay the foundations 74% feet below the cellar 
floor. The cellar has a gallery running through the 
center for the use of visitors. The walls are wainscoted 
with glazed tiles, and above they are finished to resemble 
large blocks of stone. The usual steam and plumbing 
pipes on the cellar ceiling are omitted, and in their stead 
a network of overhead tracks is arranged for carrying the 
rolls of paper to the presses. 

The basement story is occupied by the elevator ma- 

chinery, and the steam and plumbing pipes are placed on 
this story instead of in the cellar. A large portion is 
taken up for the storage of roll paper and the wetting 
machines. ‘There is also atoom for the newsboys, and 
lavatories, baths and toilet rooms, and lockers for the 
_pressmen. The entrance for the employees is on this 
story on Frankfort Street, with two large elevators run- 
ning to the top of the building, and an entrance for those 
employed in the lower part. The stereotype room ‘s 
located on this story over the boiler-room. This room 
has an iron floor and a large skylight. Two special 
elevators deliver the stereotype plates to the press-room. 
In connection with this are lavatories, bath-rooms and 
lockers. 

The rear portion of the building, Frankfort Street end, 
bas two stories above the basement. The lower one is 
used for the delivery of newspapers, and the upper one 
for bookkeepers’ and cashiers’ departments. Four eleva- 
tors carry the printed papers from the press-room to the 
basement and to the delivery rooms. The ground floor, 
at the corner, is devoted to the publication office, private 
offices, counting-room, etc., and is entered from the 
corner through a large circular vestibule with a grained 
ceiling, wainscoted with marble. The main entrance to 
the building is on the Park Row side. The walls are 
- covered with marble. There are also three stores on this 
floor. 

The next eleven stories are exclusively for rental for 
offices. The story above these is used for the composing 
room, and is surmounted by a flat roof on which there is 
a superstructure for the accommodatior of the photo- 
graphers and the photo-engraving department. Froma 
special framework of steel girders in the roof, which are 
supported on lines of columns down to the ground, is 
built a steel dome that is essentially a large six-story 
building, complete in itself. This dome is surmounted 
by a lantern gallery and flagpole. The top of the dome 
is 275 feet from the ground. The highest standing room 
is 280 feet above the ground. The top of the lantern is 
300 feet, the top of the flagpole is 340 feet, and the 
highest office floor 160 feet above the sidewalk. ‘Ihe 
dome is devoted entirely to Mr. Pulitzer’s office, library, 
and the uses of the editorial staff. 

The location of the building, as shown in Fig. 1, is 
upon one of the most crowded thoroughfares in the world. 


but though the excavations extended far under the side- 
walks, and the hoisting and delivery of materials and the 
operations of construction were for months going on ad- 
jacent to, underneath and above the sidewalks, no acci- 
dent is known to have been caused to the hundreds of 
thousands of pedestrians, nor did they even sustain much 
obstruction or inconvenience. This was due, chiefly, to 
heavy, raised bridges over the excavations, and solid 
timber roofs, 4 inches thick, supported on large beams, 
above these bridges. and serving the double purpose of a 
roof to shield passers beneath, and of a working platform 
and storage yard when materials, etc., were received from 
wagons, and to which they were hoisted as required. This 
portion of the work was illustrated and described on page 
232. 
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The building has a frontage of 115 feet on Park Row, 
and 136 feet on Frankfort Street. The cellar floor is 28 
feet below the sidewalk level, and the flat roof is 191 feet 
above it. The floors and roof are supported by steel I 
beams, carried from piers in the cellar by iron Phoenix 
columns. These are entirely separate from, and independ- 
ent of, the walls, and were carried up several stories in 
advance of the masonry. 

The roof and floors are of concrete on hollow-brick 
arches, turned between the lower flanges of the beams. 
The piers rest on continuous footings of concrete, carried 
down to a bed of gravel, and for the intermediate piers, 
connected by inverted arches of cut granite. All partition 
walls and joining are of hollow brick. 

The Park Row fagade is studied with a center motive, 
finished with a pediment at the top, supported on galvano- 
plastic caryatides, 16 feet high. This center portion is of 
Corsehill sandstone up to the fourth story above the ground 
floor, and above that, of buff brick and terra cotta, re- 
lieved by polished red granite columns and gray granite 
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panels. The whole is flanged on both sides by stone- 
work carried up to the eleventh story. The Frankfort 
Street facade is of the same kind of sandstone up to the 
fourth story, resting on a Quincy granite basement, and 
the upper portion is of buff brick and terra cotta. On the 
Park Row front, over the purch, on the fourth story, 
there will be four torch-bearing figures of heroic size, and 
the torches will be illuminated by electric light. 

The stairs are of iron with Knoxville marble treads. 
The passenger elevators are of iron within glazed brick 
walls. Inthe woodwork finish of the building ash has 
been employed throughout, except in the publication office 
where mahogany is used. Office flooring is of Georgia 
pine placed upon a heavy concrete base. The hails are 
tiled and the entrances finishedin marble. There are 3,500 
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electric lights throughout the building, ceiling and side 


lights being placed in each office with gas jets and electric: 


lamps. 

The building is heated throughout by direct steam 
tadiators supplied ordinarily with exhaust steam, but hav- 
ing an available supply of live steam. There is pneumatic 
deliverv service between the dome and the basement, and 
through all the corridors there are telegraph and telephone 
mains, from which branches lead to all offices and rooms 
where they are required. There are toilet rooms on every 
floor and wash-bowls in every office, all arranged in verti- 
cal tiers, each served by the same rising pipes. The latter 
are all carried up in recesses alony the outside walls. 

There are four paper elevators from the street level to 
the sub-basement, two employee elevators to the roof, 
three passenger elevators for office floors to the rcof, and 


one elevator to the top of the dome. ‘I here aretwo Cutler 
U.S. mail chutes from the top story of the dome to the 
ground floor. As the building itselt is incombustible, no 
fire e‘capes are provided other than are afforded by the 
wide central stairways. 
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The principal contractors were : R. L. Darragh, mason 
work; J. B. & J. M. Cornell, iron work; Perth Amboy 
Terra Cotta Company, terra cotta work; J. J. Spurr & 
Sons, cut stone work; Philip Ilerrman’s Sons, carpenter 
work; Poulson & Eger, caryatides, staircases, ornamental 
iron work and copper dome; J. A. Rossman, plumbirg and 
gas fitting work; Otis Bros. & Co., elevators; Batterson, 
See & Eisele, marble work; Baker, Smith & Co., steam 
heating and ventilating: U. S. Electric Light Company, 
electric light plant; Miller & Coates, glazed tiling; Cutler 
Manufacturing Company, mail chutes; Nicholson & Gal- 
loway, roofing and flashings; Pirsson & Renwick, granite 
work, 


tiles with ventilators; U is the stereotype room; and V is 
the chimney stack; O O is paper storage room; N is a 
store cellar; P is the machinists’ room; Q Q are passage- 
ways; R is the newsboys’ room; Y Y are driveways from 
the street; N is an iron door; W is the cashier’s office; Z 


js the entrance down from Frankfort Street. 


Figure 4 is a plan of the ground floor. A AA 
are stores for rental; Bis the main entrance hall; S S, 
etc., are shafts; P P P are passenger elevators to the 
office floors; C is a roof, and D a skylight over the stereo. 
typing room; FE is the mailing room; F is the job room; 
G is the distributing and shipping room; O O, etc., are 
tables; V is the smoke-stack; C is the elevator to the 
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urinals; F F, basins; J J J, engraving rooms; L, photo- 
graph room; M M, photographers’ dark closets; R dining 
room; N N, private dining rooms; O, kitchen pantry; 
G GG, ventilators; H, editorial headquarters; K, elevator 
well; I I, closets. 

Figure 7 isa plan of the ninth story. Its general ar- 
rangement is the same as that of all the other office floors. 
except that the rest have smaller toilet rooms, and that 
the arrangement of the rooms in the Park Row and Frank- 
fort Street corner is modified in the first and eleventh 
office floors, as shown in Figs. 8 and 9, respectively. The 


eleven office floors contain altogether 150 offices. 
(To Be CONTINUED.) 
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Figure 2 is a plan of the cellar; A Ais the dynamo 
room: B is the engine room; C is the boiler room; V is 
the smoke-stack; W W, etc., are pits for the presses, and 
X is the visitors’ gallery. 

Figure 3 is a plan of the basement floor. A A are 
toilet-rooms: B B, bath-rooms; C C, etc., water-closets; 
D D, etc.,. urinals; E is a shower-bath; F F are wash- 


basins: G G are wardrobe cupboards; H is a storage 
closet; J is the pressmen’s dressing room; I I, etc., are 
paper elevators; K K are compositors’ elevators to twelfth 


storv; L is a watchman’s recom; M is a tank room; SS 
are air and machine shafts; T T are patent {Jluminating 


dome:2R is the counting room; H the rotunda; Q a tele- 
phone closet; U U are the street driveways to basement 
floor; T is a lobby; L is a sink. 

Figure 5 is a plan of the twelfth story, which is devoted 
to the compositors’ use. K is a bulkhead over the office 
floor elevators: P is the dome elevator; H is an elevated 
platform for clerks, telegraphers, etc.; J is an office; M 
the foreman’s room: L L are compositors’ elevators; SS 
are shafts: V is the smoke stack; A is a toilet room; C C 
are water.closets; D. urinals. 

Figure 6 is a plan of the roof. houses. 
skylights; A is a toilet room; C C, water-closets; D D, 


S §S, ete., are 


— 
a. 
<4 


Fiast Fioon of Womwt 


So BEES + REE BESTS \\\ \\ 
i] ae ssi), 
} (/ 
fr3 Pe ae 
5 3 oe 
we. Ppa c J 
(_|veosertfS 4 e . 3H 
‘a _h F4I9SGFTH : >) - 4 ; j 
It * 4 © Oe | 
\\' baie ——J 
4 . \ o * . e . * » > . ® * ° i) 
"arace Ny id _ —; :. ——— 
== iW, (be 0-5 


h« 
Lae 
be 


| RK 
p} ° , 
; 7 


; ae oS 
f \Ae ~ ~~ 
PUN' ZER Rui 


‘ DR 
maa —t 


A 


A REMARKABLE CANAL. 


The most remaraable canal in the world is said to be 
the one between Worsley and St. Helens, in North 
England. itis sixteen miles long and underground from 
end toend. Many years ago the managers of the Duke 
of Bridgewater's estates thought they could save money 
by transporting the coal underground instead of on the 
surface; therefore the canal was constructed, and the 
mines connected and drained at the same time. Ordinary 
canal-boats are used, the power being furnished by men. 
‘The tunnel arch over the canal is provided with cross 
pieces, and the men who do the work of propulsion lie on 


their backs on the loads of coal, and push with their feet 


against the cross bars of the roof. 
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(Continued from page 329.) 
THE WALDITOBEL ARCH CENTERING. 


THE illustration of this false work is prepared from an 
article in the Paris Annales des Ponts et Chaussces, on 
the Arlberg Railroad, and requires little explanation. 

The square panels of false work are 16.4 feet high and 
16.4 feet wide. The opening, A, is of nearly 50 feet 
span, and the timber corresponds nearly to the following 
dimensions in inches: B, 8xg inches; C, 1oxt2 inches; D, 
6x12 inches; E, 8x10 inches, and F, 6x8 inches. The 
bridge is made of large, quarry-faced stone, with dressed 
joiot surfaces, set in hydraulic lime mortar. It is about 
14 feet g inches wide at the top, and cost about 76,000 
francs, the estimated cost of an iron bridge at the same 
place being 66,500 francs. 

The false work contained four tons of iron and 180 
cubic meters (6,358 cubic feet) of wood. and cost 17.8 
frances per square meter (about 33 cents—per square 
foot.) 


No. CIIT. 
THE FORTH BRIDGE CONSTRUCTION. 
PART VII.—THREE-TON HAND-DERRICK CRANE. * 


FIGURE 1 isa general elevation of a three-ton hand- 
derrick crane; Fig. 2 is an elevation of the side frame A, 
Fig. 1; and Fig. 3 is an elevation showing the gear wheels 
and other fittings. 

The mast is made of two pieces of red pine, fitted into 
castings at the base and head. The lower one is broader 
than the upper, and the two sides of the mast are bent in 
a curve, the two lower ends being parallel a few feet from 
the base, to receive the cast-iron side frames, while the upper 


cast on the side frame. This, passing between the arms, 
prevents any motion of the jibdrum. By lifting the small 
weighted catch C, and moving the crank shaft longi- 
tudinally, the crane can be worked in sirgle, quick. or 
double slow speed gear, or withdrawn entirely, to lower 
by the brake. The pinion on the crank shaft has II 
teeth, 1&%-inch pitch, gearing, when in double purchase. 
into a wheel having 48 teeth, 1f-inch pitch, to the side 
of which is cast a pinion with 11 teeth, 1-inch pitch, 
keyed on the counter shaft. This pinion gears into the 
wheel on the main barrel shaft, having 76 teeth of 1 ¢-inch 
pitch. 

The sliding wheel on the jib chain drum has 60 teeth of 
11-inch pitch, gearing into a wheel on the drum shaft, 
having 76 teeth of 1%-inch pitch. The horizontal legs 
are attached by straps to the base plate, and when the 
crane is erected lie at about right angles to one another. 
‘They are 24'8"x8'x7" red pine. 

‘" The back straps are at an angle of 45 degrees with the 
horizontal, and are fastened by bent straps to the hori- 
zontal legs and mast-head casting. The jibs, usually 
from 45 to §5 feet long, are 12 by 12 inches at the center, 
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end is as narrow as possible, so that. with the necessary 
amount of circular motion, the back stays may come 
straight to the pin at the mast-head. The lower casting 
carries the center pivot, on which the crane revolves, as 
well as the lugs and cast-iron sockets by which the jib is at- 
tached. 

The head casting carries the upper center, to which the 
iron straps connecting the back stays are attached. It carries 
also two pulleys, one for the jib chain and the other for 
the hoisting wire rope or chain. In order to keep the load 
at the same vertical height for any alteration in the posi- 
tion of the jib, the hoist chain is wound on a tusee, or 
conical drum, the thick end of which takes on the chain, 
when the jib is at its highest position. By this means less 
power is required to handle the jib, for, as it is raised the 
load is Jowered and vice versa. At the same time the 
vertical height of the load is not altered in reducing or 
increasing its distance from the crane center. ‘This com- 
pensation does not take place if the crane is worked by a 
steam winch through a hollow pivot, and the jib is the 
more difficult to handle in consequence, the load and jib 
being lifted or lowered at the same time. The jib barrel 
is provided with a ratchet and pawl, which holds it when 
the power clutch is not in gear. 

The crane illustrated is provided with two safeguards 
against the falling of the jib when it is being neither raised 
nor lowered. These, by experience, have proved to be 
necessary, owing to the careless dropping in of the pawl. 
The additional safeguard is provided by the wheel. which, 
when not drawn forward by the lever and thrown into gear 
witb the wheel on the hoisting shaft, slips over a projection 
a ee ee 


* Part I., Tube Riveting Machines was published October 22, 
1877; Part IT., Material Lock in the Pneumatic Caissons, December 
3. 1887; tart IIE., Oil Rivet Furnace, April ar, 1888; Part 1V., 70-Foot 
Caissons, June 9, 1888; Part V., Hydraulic Spade, June 30, 1888: 
Part V1, Launching the 70-Foot Caissons, September 6, 1890. 
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tapering at the ends to 8 by 8 inches, where they are fitted 
into cast-iron shoes or sockets, the lower one grasping the 
horizontal pin through the lugs on the casting at the mast 
base. The jib head casting carries a wheel, varying in 
diameter, according to whether the crane is used with 
wire rope or chain, and a boss on its under side, through 
which passes a pin, carrying the shackle supporting the 
jib. 


(To BE CONTINUED.) 


A CABLE rack railroad is to be built at Prague, Austro- 
Hungary. In virtue of the contract entered into the 
municipality of Prague is to commence building the road 
at once, to complete and give it over to traffic within one 
year, and to operate it for a period of 75 years, 
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WATER POWER FOR AUSTIN, TEX. 


THE continuous advance of the ‘‘ New South” in in- 
dustrial pursuits is illustrated by the movement to secure 
for the city of Austin, the capital of Texas, not only an 
efficient sys:em of water-works and electric lighting, but 
also an abundant water power for manufacturing pur- 
poses, 

The project, which bids fair to make a manufacturing 
center of the capital, having at present some 20,00 _ in- 
habitants, including the suburhs, is outlined in a report* 
by Mr. Joseph P. Frizell, M. Am. Soc. C. E., to the city 
authorities. 

The city is at present supplied with water upon the so- 
called Holly system; but it is outgrowing the size of its 
pipes, and it is becoming difficult for the pumps to main- 
tain a sufficient pressure for domestic service in the remote 
parts of the system, on account of the friction due to the 
small size of the mains, and the supply for proper fire pro- 
tection is becoming still more precarious. ‘* There is 
also a very wide impression prevailing that the amount 
paid by the city for water rates, fire service and electric 
lighting. is sufficient to supply the city on a much more 
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FORTH BRIDGE, 
ample and liberal scale, and at the same time secure inci- 
dental advantages of great value.”” The project developed 
in Mr. } rizell’s report provides for the construction of a 
dam on the Colorado River, by which power would be 
obtained, not only for pumping the needed water supply 
into a reservoir at sufficient height to maintain a fire press- 
ure on the pipes, but also to furnish power for electric 
lighting and for propelling street cars, and to give a large 
surplus that would be available for mill powers. The pro- 
posed dam, located about two miles from the city, will be 
of stone and have a height of 60 feet above low-water 
level (about 68 feet above bed-rock). a length on crest of 


* Report of Joseph P. Fnzell, Civil Engineer, on the proposed 
dam and water-works for the city of Austin, Tex., and report of 
Consulting Engineer. 
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1,150 feet, a top thickness of 16 feet, and will spread out 
on its lower face in a broad toe or apron, so as to give a 
horizontal direction to the overflowing water and thus 
have a botiom thickness of about 50 feet. It is expected 
that in time of flood 16 feet of water may pass over the 
crest of the dam. 

A reservoir will be constructed 320 feet above low- 
water level in the river. or 260 feet above crest of dam. 
and 140 feet above the highest occupied ground in the 
city, with a capacity of 37,0.0,000 gajlons—half of which 
only it is proposed to construct at first. <A clear spring 
on the river bank, within 2,000 feet of the pumps, and 
with a daily flow of 4,000,000 gallons, will furnish an 
abundant supply of water for domestic consumption for 
sone time to come. Mr. Frizell estimates the ordinary 
low-water flow of the river at 1,000 cubic feet per second, 
which would give a continuous net power, delivered from 
the water wheels, of 5,227 horse-power. By using flash 
boards to retain the night and Sunday flow (the reservoir 
behind the dam having a length of from 30 to 35 miles, 
and an area of about 8 square miles), there would be 
available for a day of 10 hours, 14,636 horse-power. 
about one-third more than the permanent power of the 
Merrimac River at either Lowell or Lawrence, Mass. 
Reserving 600 horse-power for pumping 5,000.0v0 gallons 
daily, and 6v0 horse-power more for electric light and 
water-power, there would remain over 13,000 horse-power 
available for general manufacturing purposes. The 
estimated cost, including dam and gate house, head race, 
pump house and plant, reservoir, mains and distribution 
system, and system of electric lighting, is $1,362,78r. 

A report by Mr. John Bogart, Secretary Am. Soc. 
C. E., who was engaged as consulting engineer, is 
appended. He approves-of Mr. Frizell’s plans, and of 
the site selected for the dam, and gives it as his opinion 
that the dam can be constructed within the estimates 
given. He sums up the advantages of the project as 
follows : 

** The result of the construction of the proposed dam, 
with its ponds of pure water, covering some eight square 
miles, will, in my opinion, be: 

** First.—The provision to the city, for all future time, 
of a supply of excellent water in such quantities that it 
can be used not only for drinking purposes and for safety 


from conflagrations, but also can be, with considerable 


profitable return, sold for light power, as for electric Jight, 
elevators, etc. 


** Second.—A lake of pure water, some 30 miles in 
length and of variable width. This will be a most 
valuable addition to the attractive features of the city. 

‘* Zhird.—The provision of a water power which will 
bring great manufaetories to the city.” 


FOUNDATIONS FOR THE CITY :iALL, AT 
KANSAS CITY, MO. 


IN a paper on the above subject, read at the Washing- 
ton meeting of the American Institute of Architects last 
week, Mr. S. E. Chamberlain explained that the site 
selected for the city hall was the Market Square, which, a 
few years ago, consisted of a ravine running diagonally 
and on both sides of which were abrupt bluffs and hills. 
Later. the bluffs were cut away and the ravines filled up, 
making, to the casual observer, a nice plot of ground, but 
with a nll of 50 feet under about two thirds of the build- 
ing, and a solid clay bank under the remaining third. 

The ‘‘ fill”” was made at different periods with rubbish 
of all kinds, tin cans, rock, etc., and for some time the 
ravine at this point was used as a ‘‘ public dump,” making 
altogether a most unsatisfactory site on which to ere-t a 
large building. 

‘Lhe question of foundation for the proposed building 
was discussed, and the Board finally authorized Mr. Cham- 
berlain to develop some tangible method that would not 
bankrupt the city nor endanger adjoining property. Tiles 
were generally suggested, but in his judgment that sys- 
tem would be bad 1n that patticular location, owing tu the 
dryness of the earth in the fill and the tendency of piles to 
dry-rot in such soil. A trench dug in the conventional 
manner would not only have been very expensive but dan- 
gerous. 

Mr. Chamberlain finally concluded that a system of 
piers for the whole substructure would solve the problem, 
but in this also to dig square holes, or pits, and crib the 
excavation would have been expensive and dangerous. 
The cylindrical form of piers was finally adopted, and 
they were made of uniform size so that the excavation 
could be done with a large auger operated by steam 
power and a y-inch caisson could be made to follow the 
auger. 


This much being decided upon the question of material 
was taken up. Concrete was the first to suggest iself, 
but vitrified brick was finally adopted as the materials 
best suited for the filling of the caissons. These brick 
singly in a testing machine withstood a pressure of 135 to 
140 tons before fracture. The piers are 4 feet 6 inches in 
diameter, laid in hydraulic cement mortar and grouted 
solid in each course and well bonded in all directions 
across. They are sunk to rock-bed of oolite limestone, 
about 3 feet in thickness, and are capped with cast iron 
webbed plates on which rests steel I beams all bolted 
together with standard connections and separators, and 
the interstices between the beams and the excavation of 
one foot each side, and one foot under the beams and 
caps are filled with concrete. The upper surface is capped 
with boiler plate & inch thick bolted to flanges of 
beams. On this surface the walls of the building are 
started. The piers under the north wing, tower and 
smoke stack, and on each side of the main structure 
(having excessive weight in addition to the ordinary loads 
imposed on them) are reinforced by 12-inch ‘‘Z” bar 
columns, which also rest on the rock bottom. 

The main principle of the system is the subdivision of 
the we'ght, each subdivision being carried by an isolated 
pier capable of sustaining its own individual load. By 
making these piers of uniform size the load superimposed 
on each is made about equal by locating them at a greater 
or less distance apart. 


BROAD-TIRED WHEELS FOR 
ROADS. 
Upon this subject the Scranton, Pa., 7ruth publishes 
the following : 


‘‘ In the matter of road building the question of wagons 
and other vehicular arrangements should be considered. 
A tired wheel but an inch in width, loaded heavily, will 
do more damage to a wagon-way than one with the same 
load tired three inches wide. 

** It is a fact that the width of the tire has much to do 
with the excellence of road beds. This is at present 
illustrated by the street roller operated by the paving com- 
pany on our streets. What would a narrow tire effect in 
leveling the streets? Simply destruction of the streets. 

‘* A heavily-loaded wagon with narrow tires soon ruins 
the road, and cuts deep ruts. Beside the continual ex- 
pense of repairing such damages, the wear and tear on 
the horses and vehicles is great. Upon a smoothly paved 
street, of course, a narrow-rimmed wheel is all right. But 
take cobblestone, or wood block, or an earth road, a wide- 
tired wheel can do more to preserve a good road-bed and 
a plain, unimproved thoroughfare than anything else. A 
wide-tired wheel would pound down a_ good road instead 
of tearing it up and wearing it full of ruts, and it would 
not be nearly so tiresome to the horses. 

‘* This is a matter that demands more attention than it 
has received. Vehicles as well as road-beds should be 
considered. 

‘* In England the road tax is levied according to the 
width of the tire, varying from a merely nominal assess- 
ment for a wide tire to a heavy tax for a narrow one. It 
is a wonder that teamsters have not earlier considered this 
subject, one which must redound to their profit as well as 
to their comfort.” 


In a pamphlet on *‘ The Repair and Maintenance of 
Roads,” by W. H. Wheeler, M. Inst. C. E., issued by 
the Roads Improvement Association, of London, Eng., 
the author, speaking of the proper width of wheels, 
says: : 

** The following proportions have been recommended : 
% to % ton on each wheel. tire 3 inches wide if without 
springs, I inch with springs; 3 tu 1 ton, 4 or 3 inches; 1 
to 14% tons, 6 or 4inches. A clause proposed to be in- 
serted in any new highway act, that may be passed, re- 
quires that all carts weighing over 672 pounds should 
have wheels of not less than 4 inches wiith, and vehicles 
drawn by more than three horses should have wheels of 
not less than 6 inches width. Wheels of a large dimen- 
sion do less harm to a road than small ones. Stones will 
be pushed and moved out of place by the small fore wheels 
of a wagon, while the larger bind wheels will pass over 
without displacing them. Large and broad wheels not 
only do less harm to the roads, but cause less draugit for 
the horses.” 

In this connection, Mr. W. N. Sweet's suggestion, 
given in THE ENGINEERING AND BUILDING REcoRD for 
February 9, 1889, will bear repetition. Mr. Sweet there 
says that all two-horse farm wagons, and others carrying 
over one ton, should vot only be required by law to have 
their tires 4 inches wide, but tbat the gauge of the hind 
wheels should be made 8 inches more than that of the 
fore wheels, thus diminishing materially the tendency to 
cut the roads into ruts. 


COUNTRY 


A 1,000-LAMP electric light plant at Gastein, Germany, 


is operated by power derived from a 120 horse-power tur- 
bine, run by the Wildbach waterfall. 


WATER HAMMER IN MAIN PIPES. 


In discussing the effects of water hammet on main 
pipes at the Portland, Me., meeting of the New England 
Water Works Association. Mr, George A. Stacev, Super- 
intendent of the Marlborough, Mass., Water-Works, 
said: 

““*T think the danger from water hammer is somethin 
that pertains to the length of the pipe, and the velocity o 
the water through it. If you take a hydrant right off a 
Jarge main, and you suddenly shut it. you are only arrest- 
ing what water is coming from the main into the pipe. If 
you are running a 6-inch pipe down a mile, and you open 
the bydrant wide on that end and then shut it down sud- 
denly, you will find you are going to pack the water much 
tighter than if there was only 12 feet of pipe. I tried an 
experiment once on 40o or 500 feet of 6.inch pipe. and in 
shutting the hydrant down from 97 pounds [ could very 
easily get 200. We tried it, also, with shut-off nozzles, 
and we could get 140 pounds pressure there; it went from 
97 to 140 the slowest way we could close the nozzle. Of 
course we had the elasticity of the hose totake ap some 
of the shock. Up on the main street under the same con- 
ditions we wouldn't have got over 15 pounds additional 
pressure. So I think the danger from water hammer, 
with the thickness we allow for pipe now, is almost wholly 
on a long main where the outlet is sufficient to create a 
high velocity, and when the flow of the water is suddenly 
arrested. But with anv ordiniry gate, unless you work 
pretty quick, . think you would very seldom run the press- 
ure up to the point that the pipe is tested at before it 
leaves the found-y.” 

Mr. Clark rer.arked: ‘* We supply four railroad stand- 
pipes. Formerly we had two breaks, one on a 12-inch 
pipe and one on a 4-inch pipe, on account of the sudden 
shutting off of the water; but we have an arrangement at 
the present time which relieves us from the apprehension 
of any danger. It is a peculiarly constructed valve, par- 
tially automatic, so that a plunger in the cylinder rises 
up with the supply of the water. This plunger is per- 
forated, and the perforations are, perhaps, half an inch in 
diameter, or smaller than that, making bare one hole 
after another till it is all open. It takes about three 
minutes to open it and three minutes to shut it. Since 
we have had this arrangement, the device of one of our 
Water Commissioners, we have had no trouble, except in 
this way, that there is a reduction of the pressure when- 
ever the railroad is taking water. ‘wo years ago, one 
Sunday, the motors in two of the churches were stopped 
by the pressure being reduced from 85 pounds down to 50 
pounds. ‘There doesn’t seem to be any particular shock. 
I expected there would be a rupture of some of the joints, 
but the arrangement seems to work satisfactorily.” 

Mr. B. F. Steben, Manager, Brockville, Can., Water- 
works, said: ** I don’t know that any one has had much 
more trouble than we have had at Brockville, Ontario. We 
have been supplying the Grand Trunk for five years. 
‘They used to take it direct by opening a 6-inch valve, and 
every time they shut off so quickly our pumps would come 
almc st to a standstill. So I advised our company to put 
up a tank; but they thought they wouldn’t like to do it, 
they didn’t care to spend any money onit. But, finally, 
about six months ago, the back pressure was so great one 
day that it broke one of the foundation stones of the en- 
gine in the engine-house. You can imagine what a back 
pressure there was. I told the directors they had better 
do something at once, or else there would be a very seri- 
ous result. At last they Jet me put up a tank that holds 
20.000 gallons. It is fed with a 2-inch pipe with a self- 
acting valve on top, and now the railroad company takes 
all its water from the tank, and we haven't had any trou- 
ble. It works most satisfactorily. The tank is 14x15 
feet, and cost $500. 


AN ENGLISH WAVE MOTOR. 


ENGLISH papers recently described a wave motor de- 
signed by A. A. Clarke, of !fackney Road, London, and 
a working model of which is in operation on the Thames. 
The designer proposes to apply his system to purposes of 
ventilatioa. 

‘lhe appara‘us consists of a floating pontoon, moored 
so as to rise and fall with the tide, and to the side of 
which are attached, a little above the line of flotation, 
open-bottomed cylinders. Each cylinder, at the upper 
part of its chamber, is provided with two tubes, each 
fitted with a valve. one with an inlet valve and the other 
with an outlet valve. ‘he bottom part of the cylinder 
being open, the waves surge into the cylinder, and force 
the contained air into and through the inlet valve and tube 
to be utilized for whatever purpose tequired, but in the 
tube fitted with an outlet valve the air is prevented by the 
closing of the valve from passing onward. On the waves 
receding and passing away out of the cvlinder, the inlet 
valve is closed, and the airin the outlet tube is forced 
through the outlet valve into the cylinder to replace the 
subsiding water. ‘lhis operation is repeated with each 
successive action of the waves. 


AT a meeting. a short time ago, of the Scientific Asso- 
ciation of Meriden, Conn., the sewerage question was 
discussed at some length, Several papers on the subject 
were presented. 
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Correspondence. 


Communications giving information or opinions on matters 7 


of general interest to the engineef, the architect, the con- 
tractor, or the municipal officer, will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at thetime, Anonymous letters 
will not be noticed. 


WATER WASTE. 


ARTESIAN WATER COMPANY, 
MEMPHIS, TENN., October 24, 1890. 


To the Editor of Tne ENGINEERING AND BuILpinG REcoRD: 


Sir: I take the liberty of contributing a few of my 
humble ideas on some of the questions discussed at the 
last meeting of the American Water-Works Association, 
held at Chicago last May. 

The question of waste of water has been up at every 
meeting, and, in my judgment, is one of vital importance 
to all water companies, both those owned and controlled 
by municipal government and by private parties. The 
popular idea that water is as free as air has long since 
been exploded. We all know, especially those who 
manage water-works, that every drop of water represents 
so much cash, although in some rare instances water is 
obtained from a source that requires no pumping ma- 
chinery. Still, reservoirs and pipe systems have to be 
erected and maintained. 

Water rates are generally based upon the cost of de- 
livery to consumer, with a reasonable pront to pay an in- 
terest upon the investment and cost of management of 
the plant, and calculations are not made for anything but 
a legitimate use of the water. Very few cities can, with 
justice, quote other places as showing that the rates 
should be changed. There are some places, take *‘ Colo- 
rado Springs. Col.,” for example, where nothing is neces- 
sary but to dam the melted ice, which flows down from 
the grand old mountain, Pike’s Peak, at a height sufficient 
to give the head desired, and run a main to the city. No 
machinery is necessary, and but few employees needed to 
operate the works. Water can be sold at such a place for 
asmallsum. And yet, even there, the habit of allowing 
same to run to waste is a bad one; for, like everything 
else in this life, it is much more difficult to correct a bad 
habit than to acquire one. I am of the opinion that the 
increase in the demand for more pumping machinery and 
larger mains in some of our cities is not entirely due to 
the new uses to which water and water power has been 
applied, but, in a great measure, to the carelessness en- 
gendered by the apparently unlimited supply at hand, and 
to the fact that it is so easy to leave a faucet running. I 
may be mistaken, yet am of the impression that two-thirds 
of the water pumped in our large cities is wasted, and 
that, even allowing a lavish use for all legitimate pur- 
poses, and no waste, few of our cities would find that their 


machinery and mains were not ample for years to come. 


‘The answer that the introduction of water meters is the 
remedy, is a good one for some classes of consumers, but, 
I think that for domestic purposes, the privilege of hav- 
ing the supply so convenient to the fixture is to be 
counted and paid for. Works operated by the city gov- 
ernment are not to be made an exception, for the taxpayer 
is called upon to supply any deficiency in the budget for 
cost and care of water-works, in addition to rates paid for 
water. I do not thjnk that the general public have had 
this matter sufficiently brought to their notice, and con- 
sider the majority of our people too honest to knowingly 
waste or throw away other people’s property, as they do, 
when they tell their servant ** Gallagher” to turn her on 
and ‘‘ let-ter go,” to prevent freezing. 

W. L. Cameron, Supt. 


NOMENCLATURE OF CEMENTS. 


UNIVERSITY OF ILLINOIS, 
DEPARTMENT OF CivIL ENGINEERING, 
CHAMPAIGN, ILL., October 18, 1890. 


Lo the Editor of THe ENGINEERING AND BuiLpoinc Recorp: 


Sir: In your issue of October 11, page 299, a corre- 
spondent protests against my nomenclature of hydraulic 
cements. It is a matte: of small moment whether others 
agree with me in this matter, but it is very desirable that 
there should be more unilormity in the designation of 
that hydraulic cement which is not Portland. ‘lherefore 
I ask the use of your columns for a few remarks on the 
nomenclature of cements, more particularly in answer to 
your correspondent. 

Hydraulic cements may be divided into three classes— 
viz.. Portland, Rosendale, and Pozzuolana. ‘lhe first 
two differ from the third in that the ingredients of which 
the former are composed must be roasted before they ac- 
quire the property of hardening under water, while the 
ingredients of the latter need only to be mixed with water 
to a paste. The first two classes include the ordinary 
hydraulic cements, and the third includes the only cements 
which can properly be called natural cements The first 
— Portland—differs from the second—Rosendale—in being 
heavier, slower setting, and obtaining greater ultimate 
Strength. It is the use of the word Rosendale to desig- 
nate the second class of cements to which your corre- 
spondent objects. 

Pozzuolana cement is so called from Pozzuoli, Italy, 
near which place the ingredients of which it is composed 
were first found. Portland cement derives its name from 
the resemblance which hardened mortar made of it bears 


| 
to a stone found in the Isle of Portland, off the south 


coast of England. There is a great diversity. and some 
confusion, in the names employed to designate that 
cement which above is called Rosendale. The terms 
‘natural,’ ‘* American,” ** domestic,” and ‘* Rosendale” 
are frequently thus used. The writer proposed, in public 
print some two or three years ago, to call this cement 
Rosendale, from the place—Rosendale, Ulster County, 
N. Y.—where it was first made. With this use of the 
word Rosendale, cement made in Ulster County, N. Y., 
would be called Ulster County Rosendale, and that made 
at Louisville would be called Louisville Rosendale, etc. 

In Europe the term Roman cement is employed to 
designate a cement of about the same character as Rosen- 
dale, apparently the only difference being that the former 
is made from an argillaceous limestone, and the latter 
from a magnesium limestone. Roman cement is but 
little used even in Europe. and is not imported. It was 
first known as Parker's, and was afterwards called Roman, 
probably on the supposition, or to convey the impression, 
that it was the cement employed by the early Romans, 
although it is in no way similar to that cement, which 
was a true natural cement—. ¢., Pozzuolana, as described 
above. 

Your correspondent says: ‘‘ By long custom the name 
Portland cement has come to mean any artificial cement, 
and is firmly fixed in this meaning in literature and in the 
minds of engineers.’’ There is a so-called artificial Port- 
land cement and also a natural Portland; but. if I am not 
greatly mistaken, the term Portland is employed to desig- 
nate a heavy, slow-setting, strong cement, regardless of 
whether the materials are found combined in the proper 
proportions naturally, or whether the ingredients must be 
mixed artificially. Undoubtedly, most of those who use 
er prescribe Portland cement neither know nor care 
whether it is ‘‘ natural” or ‘‘ artificial’’ Portiand. Of 
late years the manufacture of Portland cement has been 
commenced at a number of places in this country. Does 
your correspondent know whether the ingredients are 
found already mixed in their proper proportions, or 
whether they must be mixed artificially ? 

Your correspondent says that ‘‘the most appropriate 
name for a class of cements the material for which is 
found in nature ready for manufacture is ‘ natural ce- 
ment.’” The term does not seem appropriate. [n the first 
place, any cement which requires roasting before develop- 
ing the property of hydraulicity, cannot, properly speaking, 
be called a natural cement, particularly when there are 
several substances which possess this property without 
roasting. In the second place, it is doubtful whether 
there is any cement On the market the ingredients of which 
are found mixed naturally. One of the marked character- 
istics of the impure limestones from which any grade of 
cement is made is a wide variation in composition and po- 
sition, these variations frequently, and even generally, 
occurring within very short distances. Probably all the 
manufacturers of the so-called ‘‘ natural” cement care- 
fully select the rock from certain strata and exclude that 
from others, or equally carefully mix different proportions 
of the rock from different strata. This is certainly done by 
some manufacturers of ‘‘natural’’ cement. Some of the best 
of the so-called natural cements are made by combining the 
different ingredients in the proportions indicated by chem- 
ical analysis. In other words, the materials are combined 
artificially, and, therefore, such a cement is artificial, and, 
according to the argument of your correspondent, should 
be called Portland. 

The names ‘‘ American” and ‘* Domestic” are inap- 
propriate to designate the cement under consideration, 
since both Portland and Rosendale are manufactured in 
all portions of the country. Your correspondent suggests 
the names Roman, or Boulogne, as being preferable to 
Rosendale. ‘lhe first is the better, since the latter refers 
to a Portland cement, even though it may not now be on 
the market. The introduction of an entirely new name, 
as Roman, would make more confusion than to extend 
the field now covered by the name Rosendale. According 
to the U. S. Bureau of Statistics, 40 to 50 per cent. of all 
the cement of the Rosendale type used in the United 
States, comes from Ulster County, N. Y., all of which is 
universally called Rosendale, even though only part of it 
comes from the village of Rosendale. ‘lhe appropriate- 
ness of the name is shown further by the fact that the 
natural bed of limestones from which the original Rosen- 
dale is made, covers about one-third the State of New 
York, and the western part of Vermont, besides extending 
in a belt through New Jersey, Pennsylvania, Maryland, 
Virginia, and East Tennessee. 

Your correspondent intimates that the writer’s use of 
the term Rosendale leads to ‘confusion, or want of 
meaning,” because this class of cements vary greatly in 
activity. If we follow your correspondent and call it 
natural cement, will the variation be any less? 

IRA O. BAKER. 


ACCORDING to the Los Angeles, Cal., Mirror, W. T. 
Spilman, who built the Los Angeles and Pacific Railroad, 
has secured a large coniract from Barber & Co. Mr. 
Spilman will build a dam in the San Fernando Valley, 
near Santa Susanna Pass, 50 feet high, which will make a 
reservoir with a water surface of. 130 acres, This dam is 
being built in connection wi.h one already constructed 
higher up in the same cafion. ‘The object is to have two 
reservoirs, one of which will be a storage reservoir and 
catch the surplus water from the higher one. ‘lhese two 
reservoirs will furnish water with which 25,000 acres of 
land can be irrigated. 


Novelties. 


Devices are described under this head purely and strictly as 
news ; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 
As the subjects are seiected for their supposed novelty and 


interest merely, it will, of course. be understood that the 
selection does not imply indorsement. 


ELECTRIC ELEVATORS AND HOISTS. 


THE American Electric Elevator Company, 15 Cort- 
landt Street, New York, are putting on the market an 
electric elevator outfit, electric pumps and an electric dock 
hoist. Of two of these specialties illustrations are given 
on page 347. 

Compactness is one of the important claims made for 
the elevator combination. The average size of the elec- 
tric outfit is claimed to be such as to occupy a floor space 
of but 6 by 4 feet, and a height of about 4 feet. Owing 
to the small space occupied and the absence of vibration, 
the machine can be placed at the top of the elevator shaft, 
so that it is entirely out of the way, occupying no space 
which is of value for other purposes. When the machine 
is so placed, the car is lifted direct from the drum, no 
Sheaves being required. This necessitates a specially 
grooved drum so made that as the lifting cable winds and 
unwinds on the drum the pull on the car is always in a 
vertical line. 

The outfit consists of the electric motor, worm geart 
drum, reversing switch and rheostat combined, automatic 
electric brake and automatic stop device for stopping the 
elevator at the top or bottom .of the lift, thus making it 
impossible for the elevator car to travel too far in either 
direction. The armature shaft of the motor is coupled 
direct to a worm shaft, and this coupling is also a brake 
wheel, to which the brake is applied automatically when 
the current is cut off, and thus not only serves the pur- 
pose of overcoming the momentum of the armature when 
stopping, but also serves to hold the car stationary, if, 
through accident at the generating station or from any 
other cause, the current should be cut off. The worm 
actuates a worm gear ,which is attached to the drum 
shaft. On the drum shaft, but not attached to it, is the 
wheel to which is attached the operating .ope, the move- 
ment of which starts, reverses or stops the car at the will 
of the operator. The end of the drum shaft has a screw 
thread, and on it travels back and forth a nut which has 
wings, and which, when it meets with any obstruction, 
turns with the drum shaft, and is so attached to the oper- 
ating wheel by means of the wings that it turns the wheel 
just enough to stop the motor. The necessary obstruc- 
tions to the travel of the nut are in the form of collars, 
which are fastened to the shaft at just the right place to 
stop the machine at the top and bottom of the lift. The 
whole is assembled on one bed-plate. 

There is claimed to be none of the noise and disagreea- 
ble jerking of the car noticed with some of the belt and 
spur gear machines. The electric motors are of a slow 
speed type, made especially for elevator service, which 
enables the coupling of the worm shaft direct to the aima- 
ture shaft and yet permits running the worm at a suf- 
ficiently slow speed to insure quiet and smooth running. 
The worm runs in an oil cylinder, so that worm and worm 
wheel are constantly lubricated. 

The armature shaft and worm shaft are fitted with auto- 
matic oiling bearings. The worm, which is of one piece 
with the worm shaft, is made of hard machinery steel and 
the worm gear is a bronze composition ring securely fast- 
ened ow a cast-iron web. The bronze composition being 
much the softer metal, gets all of the wear, and when 
worn out can be readily renewed at a small cost. 

An important point about the direct-connected electric 
machine 1s the economy of electric current. As the motor 
runs only when the elevator is in actual motion, no cur- 
rent is used during the time the elevator is standing. 
Another important point is the fact that while you have a 
motor capable of developing 5. 10, 15 or 20 horse. power, 
as the case may be, it actually develops only the power 
required at the moment. 

‘The company recommend their direct-connected ma- 
chines for high speed passenger elevators, or for any 
elevator in which smooth running and the greatest 
economy are results to be obtained; but in some cases, 
where there is a line of shafting available, driven elec- 
trically or otherwise, they are prepared to furnish belt 
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elevators of their make, In these the drum is driven by 
worm gear like in the direct-connected machines, but the 
worm shaft instead otf being coupled to the armature shaft 
of a motor has one fast and two loose self-oiling pulleys. 
This shaft is also provided with an automatic strap brake 
to hold the load stationary when at rest, and to render the 
changes of motion prompt. This machine, like the 
direct-connected machine, is provided with an automatic 
slack cable sto» to prevent unwinding of the cable if the 
car should be obstructed in its descent, and an automatic 
stop, independent of the operating rope, for top and 
bottom of lift. 

Figure 1, of the accompanying illustrations, illustrates 
the elevator arrangement. 

A general view of an electric dock and ship hoist is 
shown in Fig. 2. <A vertical section explaining the ar- 
rangement more clearly is given in Fig. 3. The appara- 
tus consists of an electric inotor coupled direct to the 
armature shaft, on which, as in the case just described, is 
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ELECTRIC ELEVATOR 


Y 


a worm shaft and worm. The latter, as before, actuates 
a bronze worm gear D, and cast-iron friction clutch E, 
which is attached to a solid steel shaft F, to one end of 
which 1s attached a hauling drum or winch-head G, and 
op the other end of which is cut a thread. On this thread 
is a cast-iron hand-wheel nut H, which is supplied with 
steel handles on the inside of the rim, so placed in order 
that they will not catch in the clothing of, or strike the 
operator, and the movement of this hand wheel nut forces 
the loose drum I into contact with the friction clutch E. 
or withdraws it at the willof the operator. The worm also 
runs io an Oil cylinder J, and the worm gear is inclosed in 
a cast-iron casing K, which forms a bearing for the drum 
shaft F, and the standard L, which carries the other end 
of the drum shaft, also carries the switch M, and the 
switch lever N. The switch is completelv inclosed in a 
cast-iron box O, which excludes all dust and dirt, and pre- 
vents the possibility of anybody coming in contact with 
it. The rheostat, or resistance box P, is placed within 
the bed plate, and the connections are so made that there 
are no wires in sight, and injury to the wires will not 
readily happen. 

The operation is as follows: The operator moves the 
switch handle N to the left, which completes the electrical 
circuit and starts the motor. As he continues to move 
the lever to the left he cuts out more resistance until full 
speed or the speed desired is attained. The drum-shaft, 
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winch-head and handwheel-nut are now in motion, but the 
drum is still at rest. The winch-head G alone may now 
be used if desired, but if it is desired to use the hoisting- 
drum J, the operator places his hand upon the hand-wheel 
H and holds it stationary. This has the effect of screw- 
ing the wheel against the bub of the drum I which is thus 
forced into contact with the friction clutch KF, and when 
the pressure is sufficiently great to enable the drum to 
hoist the luad, the operator is no longer able to hold the 
wheel, which: then turns with the drum until the load is 
lifted to the desired height. The machine is then stopped 
by throwing the switch lever back to a vertical position, 
thus breaking the circuit and stopping the motor. The 


worm gear now holds the shaft with the friction clutch 
stationary, and the possibility of the worm being driven 
by the load is as by an automatic brake Q on the 
worm shaft he hand-wheel II is connected with the 
hub of the drum [I in such manner that, while each can 
turn independently of the other, the drum is moved back 
and forth on the shaft, as the whecl is turned on the thread. 
To lower the load the operator moves the wheel H so as 
to withdraw the drum I {from the friction clutch E until 
the load beyins to descend by gravitation, and the speed 
of the descent is governed by the hand-wheel. 

{n the electric pump outhts of the company, centrifugal 
pumps are used. The outfitsare compact and applicable 
to a variety of pumping purposes. 

The electric motors are made by the ‘| homson-Houston 
Electric Co., and the other accessories are made by the 
‘Trenton Iron Co. 


LOSS OF THE DREDGE ‘DE 
LESSEPS.” 

THE Nicaragua Canal Construction Company 
has received a dispatch from Colon announcing 
the loss of its steam dredge, the ‘‘Count De 
Lesseps,”” about two weeks ago, while being 
cowed in the Caribbean Sea along the coast 
from Colon to Greytown. It was learned that 
the ‘‘ De Lesseps” had been sent to join five 
other similar vessels belonging to the company 
which are lying at Greytown. The ‘ De 
tag ©=6Lesseps”’ started on October 18, in tow of the 
steamship ‘* River Mersey, "commanded by Cap- 
tain Morton, an experienced navigator, and after 
having been some time under way encountered 
rough weather. ‘lhe dredge carried a tower 60 
feet high,and its oscillation, owing to the rock- 
ing of the vessel, is supposed to have opened 
her seams, causing her to leak badly. The 
motion of the tower disabled the steam pumps, 
which could not be operated, and the vessel 
filled tapidly and sank. The ‘‘ De Lesseps” 
was 100 feet long and of 60 feet beam, drawing 
about eight feet of water. She could excavate 
a channel 30 feet deep and deposit dredgings at 
a distance of 160 feet on either side. Her 
monthly capacity was about 150,000 yards of 
earth. She was built for the American Con- 
racting and Dredging Company, in Philadel- 
phia, in 1882, by Slaven Bros., and cost, deliv- 
ered at Colon, $175,000, 
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ELECTRIC MOTORS. 


(Continued from page 332.) 

THE U. S. ELECTRIC LIGHTING COMPANY'S MOTOR. 

THE latest improvements in the line of motors made by 
the United States Electric Lighting Company, 120 Broad- 
way, New York, are shown in Figs 20, 21 and 22. 

Figu'e 20 represents the type of motor designed for 
from jy to 20 horse-power. Its symmetry, solidity and 
simplicity are features to which attention is drawn by the 
makers, and its special features of construction are out- 
lined as follows: Its contour is such as to practically 
protect all vital parts from accidental, mechanical injury. 
The field is made in the shape of a horse-shoe, cut in the 
center and fastened together by bolts. ‘There is but one 
field coil wound upon a movable spool. This construc- 
tion makes but one joint in the machine and renders the 
removal and replacing of the field coil very simple. 

The armature is built up of disks of decarbonized steel. 
These disks are firmly secured to a steel shaft. The coils 
and bands, instead of being upon the surface of the arma- 
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MOTOR MADE BY THE U. S. ELECTRIC LIGHTING CO., 


ture, as is usual, are entirely below it. This is claimed to 
allow the sate running of the armature very close to the 
pole-pieces, thus largely reducing the amount of wire 
necessary, and consequently, the armature resistance ; 
furthermore, the coils are thus entirely protected from 
any mechanical injury. ‘The winding of the armature and 
the proportion existing between it and the field are such 
as to give a fixed point of commutation, thus overcoming 
the necessity of changing the position of the brushes on 
the commutator, however the load may vary, and entirely 
avoiding a spark. 

The commutator is made very heavy, of pure copper 
strips insulated by mica. The brush holder is extremely 
simple and rigidly attached to the frame, as there is no 
necessity for changing the position of the brushes. It is 
made of brass, insulated from the yoke piece, carries cop- 
per brushes, and cannct be placed in any but its proper 
position. The form of machine permits of perfect align- 
ment of the bearings, which are made of special hard 
bronze. 

The motor is mounted on a cast iron base, where its 
size makes it desirable, either with or without legs, and is 
provided with a belt tightener. It is insulated from the 
base by hard wood blocks. ‘I'he starting and stopping de- 
vice is located on the motor itself and in high potential 
motors is inclosed in a glass case, thus avoiding any con- 
tact with parts in circuit. 
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The regular range of sizes of the motors made by the 
U.S, Electric Lighting Company extends from I to 150 
horse-power, though special, smaller sizes, as above inti- 
mated, are also made. At present, the company are fur- 
nishing motors to several large manufacturing establish- 
ments for various purposes, such as uperating cranes, 
testing machine tools, etc. Among these establishments 
are the Pond Machine Tool Works, at Plainfield, N. J.; 
the Baldwin Locomotive Works, at Philadelphia, Pa.; the 
Pennsylvania Railroad Shops, at Altoona, Pa., and E. P. 
Allis & Co., of Milwaukee, Wis. 


(TO BE CONTINUED.) 


CORK COVERINGS FOR STEAM PIPES. 


ACCORDING to the Manchester, Eng., Mechanical 
World, M. Lecouvre has recently presented a report to a 


_ French society on the effect of cork coverings for steam 
_ pipes, which are more extensively used in France than 


here, both for steam pipes and as a protection of water 
service pipes against frost. There are two sorts of such 
coverings in use. One of these consists of pieces of 
cork shaped to fit the different sizes of pipes with radical 
joints, similar to the staves of a barrel, which are placed 
around the pipe and provisionally bound to the pipe by 


strings. After the pipe so covered has been used with 


steam for some time, and the cork been sufficiently dried, 
the crevices are filled in and the string is replaced by wire. 
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Elbows are covered in the same manner. After the 
covering is finally fixed, it is advisable to close the pores 
and crevices by a coat of paint or lime wash. In the 
other system rectangular blocks of cork about 1% inch 
wide, and varying in thickness from inch for stnall pipes 
to 5% inch for pipes from 4 inch diameter upwards, and 
cemented to strips of cloth by an India rubber solution, 
are used. These bands are lapped spirally round the 
pipes and elbows, and covered by another band of water- 
proofed canvas Japped in the same manner so as to cover 
the joints of the cork bands, the whole being afterwards 
covered by a thick coating of paint or tar. Experiments 
with both of these coverings have been made at Creusot 
by M. Ch. Campere, engineer of the Paris Steam Users? 
Association, in a careful manner. The apparatus em. 
ployed consisted of two inclined pipes communicating at the 
top with the steam supply, and at the bottom with a steam 
trap. One of the pipes was uncovered, and the other 
covered by the material, the effect of which was to be 
tested, the surfaces of the pipes, which were without 
flanges, being in each case a square meter. In these 
trials a cast iron pipe 10 inches in diameter, covered with 
cork, showed an economy of 38s. per square yard of sur- 
face tor 300 days of 12 hours, assuming the coal used to 
cost 20s. per ton, and to evaporate 7 pounds of water per 
pound of coal. With a copper tube 64 inches in diameter 
the saving amounted to 31s. under the same conditions, 
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STEAM HEATING IN‘A SIX TY-SEVENTH 
STREET KESIDENCE, NEW YORK. 


THE large four-story and basement house at No. 7 East 
Sixty-seventh Street, New York, was originally provided 
with heat from a hot-air furnace. Recently this furnace 
was discarded and the house heated by indirect steam ra- 
diators so arranged as to utilize the old hot-air flues and 
ducts and involve no changes, rebuilding, mason work or 
piping above the cellar, and only the addition of simple 
apparatus there. 

Figure 1 is a plan of the cellar, and is not drawn to 
scale, but merely shows the arrangement and location. 
A and B are the old brick furnace chambers, which, with 
their smoke-pipes D and D’, are left intact, except that a 
few lengths of D’ are unjointed for convenience; CC, 
etc., are the old hot-air ducts to the wall flues E E, etc., 
and F F are the old fresh-air inlets, all left undisturbed. 

For the reconstructed system new inlets were made at 


GG, through which fresh air is admitted to hlter cham. 


bers tl H, and thence taken, through ducts L I, to brick 
chambers J and K, each about 7 feet high and 4x7 feet 


_ square inside. 


These chambers cuntain steam radiators, and the air, 
after being heated by them, passes into the distributing 
boxes L L, which communicate by branches O O O, etc., 


_ with the ducts C C, etc., and thus distribute the hot air 


as in the old system. The steam used is supplied from 
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the mains of the New York Steam Company, but as exc 
vations in the street at this point are prohibited for a certai 
number of years the supply was branched from the connec 
tions in the adjacent house and is received through the 1 
inch pipe M; N isa 1-inch drip-pipe, and P Pare steam traps; 
Q Q, etc., are dampers automatica }ly controlling the hot- 
air supply by the Johnson heat regulating system, which 
was illustrated and described on pages 156 and 17! T . 
the air-pump operating the electro-pneumatic valves 10 
case S that, through the air-pipes R R, etc.. control the 
damper valves (not shown here) at QQ, etc., and the 
steam valve U. The latter is closed as soon as all the 
rooms in the system are at the required temperature, aod 
is opened as soon us any one of them falls below it. Vis 
a globe valve for controlling the steam supply by hand. 
A regulating valve, not shown, reduces the pressure to 
any required amount. 

Figure 2 is a perspective view from Z, Fig. !- The 
same reference letters have the same meaning there as 0 
Figs. 1, 3, 4 and 5. Figure 3 is a horizontal section 
through mm, Fig. 2, and Fig. 4 is a vertical section at 
ww, Fig. 3; Fig. § is a view of the interior of cham 
ber kK. 

Steam from pipe M is delivered to radiator ¢ and "- 
turns, with the condensation water, to trap p, This 
steam, together with that trom pipe N, is supplied through 
pipes y and N to the secondary radiator g, Fig. 5 (i0 
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case a Gold extended surface radiator), designed to utilize 
most of the remaining heat and discharge the condensation 
water at a comparatively low temperature into the sewer 
through the drip-pipe #; a is a draw-cock, 4 a manhole 
giving access to chamber K, and ¢ an automatic air-valve. 
As shown in Figs. 3 and 4, the elbows, Which connecied 
the old flues ¢ ¢, etc., to the vertical branches 7 /, etc., of 
the old furnace, were replaced by tees S S, etc., which 
join the flues CC, etc., to the branches O O, etc., from 
the distribution box L, and the vertical pipes » 7, etc., were 
closed by the stoppers ¢ ¢, etc., thus entirely cutting out 
the old furnace but leaving the connections so that it 
could be quickly thrown into service again if necessary. 
In Fig. 5 fis a pipe frame supporting the radiators d 
and g; @ is the standard Evan’s radiator, one end of which 
is shown in section in Fig. 6. It consists simply of a hol- 
low cast-iron box 4, with inlet 7, outlet &, and air-pipe /. 
The radiator pipes (in this case about 300 pieces, 1 inch in 
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diameter and 4% feet long) are simply Bundy loops screwed 
into the sides of box 4, with a pitch of about I in 10. 
Figure 7 shows the filter air closet H, which is a tight 
cell, about 7 feet high and 5 by 7 feet square, reaching 
from the floor to the ceiling, built of matched pine stuff 
and lined with tin. A folding screen is made considerably 
longer than the closet and just as tall as its inside height. 
It is then partly opened and the ends hooked to the walls 


| atu vu, etc., so that its half-opened panels g ¢, etc., that 
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are covered with fine cheese-cloth s «, etc., make a zig- 
zag barrier through which all the cold air from inlet G is 
filtered before entering the 2-foot galvanized iron duct I. 
When the screen becomes dusty it can readily be removed, 
cleaned and put back in place by any servant. 

Figure 8 shows the Johnson air pump for compressing 
the air that operates the pneumatic valves. Figure 9 
is a diagram (not drawn to scale or exact detail) illus- 
trating the operation of the pump. The latter consists 


WLM hy, Fic-./ 
eens 9 Q 
Es £ 
Z 
WV {LLLLLLLLL CUES 


Mypaues 


———— i 


Fant 
~AbO74 


IN & 


b7= oT. KEsiDENCE =< OTs xt mats 
’ Bvt owe rec 


| from chamber J through branch J. to waste pipe M. 


essentially of two cast-iron shells (; G. avout 12 inches 
diameter, each containing a rubber diaphragm H, con- 
nected to rod O; F is the pressure pipe with check valves 
E E opening upwards; D D are air inlet pipes which can 
be closed by stopper N ; B is the delivery, and M the dis- 
charge water pipe, und L L are their branches, controlled 
by the four-way rotary valve K with lever Q. 

Figures 8 and g show the pump nearly at the end of the 
right hand stroke. Water is entering the left band cham- 
ber J, and is forcing air out of I into F, while on the 
right band the check valve E is closed and air enters I as 
the diaphragm H moves to the right, and expels the water 
At 
the end of the stroke the link P, fixed to rod O, will 
throw lever Q into the position shown in Fig. 8, thus 
shifting the stopper M to N’. This opens the left. and 
closes the right hand air inlet D, and also rotates valve K in 
direction R so as to reverse the water currents in branches 
Land L. Water will, therefore, be admitted to the right 
hand chamber J and expelled from the left band one, and 
air will be expelled from the right hand chamber I through 
valve E, and admitted to the left hand chamber I through 
its pipe D. When the diaphragms reach the positions 
H' H’ the valves again reverse, and so on. 

The steam heating in this house was designed and con- 
structed by the Q. N. Evans Construction Company of 
New York, and the automatic regulating system was put 
in by the Metropolitan Electric Service Company, also of 
New York. 


RELICS OF ANCIENT ROME. 

THE English News states that the commission in charge 
of the improvement of the City of Rome has unearthed 
great quantities of lead water-pipe, each plainly stamped 
with the name of the owner of the 
house, the year of the plumbing, 
the name of the consuls for that 
year, and that of the reigning 
emperor. In opening the 82 miles 
of new streets in that city, materia 
has been found sufficient to add 
to our present knowledge a thou- 
sand details concerning the baths, 
heating flues, water pipes and 
house sewer pipes, the organization 
of the police and fire brigades. etc. 


REFERRING to the recently pub- 
lished paragraph that New York 
is shortly to have a steam heated 
wharf, aod that the only other one 
in the country is at Boston, Mass., 
a Boston correspondent writes that 
this latter establishment is the 
warerooms of the Boston Fruit 
Company, the building being 
heated by bot water circulation, and 
a Gurney boiler being used. It is 
said tu give a very even tempera- 
ture and to admirably suit the pur- 
poses for which it has been 
edopted. 
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Questions and Answers. 


All questions relating to building construction, paving, sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of g faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on Lhe same piece of paper asa 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
re ag Set piece of paper, su that it may be promptly sent te 
the Editor. 


COPYING DRAWINGS IN COLORS. 


IN response to an inquiry from Joliet, Ill., for particu- 
lars of some quick process of copying drawings in all 
colors, we would say that the only device which we know 
of, designed to accomplish this purpose, is the hektograph. 
From what we have seen of the work done with it the 
device would seem to be well adapted to our correspond- 
ent’s requirements. It is in use in many architects’ and 
engineers’ offices for all kinds of copying work. In all 
cases a specially preparedink must be used. This can be 
obtained in various colors from the makers of the hekto- 
graph, The Hektograph Manufacturing Company, 82 and 
84 Church Street, New York. 


Notes and Quertes 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. The writer's true name and address must always 
be given, but an assumed name may be used for publica- 
tion if preferred. 


SUBSOIL DRAINAGE OF HOUSE FOUNDA- 
TIONS. 

Tuomas LLoyp BETTON, of Kansas City, Kans., 
writes ; ‘* Please find inclosed a plan of foundation for a 
building, with drain tile running around foundation. Tile 
is hubless, such as is used on farms for draining farm 
land. It runs about eight inches above footing and the 
architect wishes us to connect same to sewer, which bas 
to convey water from two water closets, two washstands, 
two bath-tubs, two sinks, as you will see it shown con- 
nected in our plan. We say it is not proper to connect it 
to main sewer, for in case trap should become stopped up 
in any way everything from house would be forced back 
into the hubless tile, and would be the means of saturat- 
ing the ground around building before it would be diseov- 
ered. Please give us your opinion as to whether the til 
should be laid above or below footing.” ) 

{Two-inch cylindrical land tiles with slip collar joints 
should be used, with Y branches and curved pieces for 
change in directions. The tiles should be placed on a 
plank bottom laid to grade of about 6 inches in roo feet. 
The invert of the tile should be level with the bottom of 
the footing course at the front of the house (or at the 
point of discharge of the tiles), and should rise in both 
directions from this point to a ‘‘ summit” at the back (or 
opposite side) of the house. Care should be taken to pre- 
vent mud from flowing into the drains while being laid. 
The joints in the tile are sometimes made with cloth or tar 
paper wrapping instead of slip collars. It is a good plan 
to fillin the trench with broken stones to a depth of 6 
inches over the pipe and to cover this with salt hay or 
straw before filling in the earth. The outside wall of the 
house should be thoroughly plastered and troweled smooth 
with Portland cement mortar (1 to 2) and allowed to set 
before the tile is laid. This plaster coat should extend 
from an inch or two above the surface of the ground to 
the bottom of the footing course. A coating of bitumen 
laid on hot outside of this will make the foundation walls 
doubly proof against water and dampness. The discharge 
from the subsoil drains should not connect with the sewer 
if it can be otherwise disposed of. In case .it is impos- 
sible to provide other means of draining the subsoil line, 
it may connect with the house sewer under the following 
conditions : 

First.—It must be independently trapped against the 
entrance of drain air. 

Second.—The trap must be supplied with water from an 
unfailing source, and had best be connected with a rain 
leader or yard drain. The ground water supply alone 
should not be relied on to furnish seal for the trap, as 


during dry seasons the subsoil drains may carry no 
water. 

Third.—The subsoil drains should be effectually 
trapped against the back flow of sewage, which may be 
occasioned by a stoppage in the main drain beyond the 
junction of the subsoil line. For this reason it is, per- 
haps, best to connect the subsoil line on the sewer side of 
the house drain; as stoppages in the main house trap, 
which are not infrequent, would not then affect the sub- 
soil line. The prevention of the back flow of sewage must 
depend on some mechanical trap, which is always to be 
deprecated, as no mechanical trap is reliable ; and it is for 
this reason chiefly that the connection of the subsoil 
drains with the house sewer is to be avoided if possible. 
For the purpose in view a mechanical trap with a floating 
ball is preferable to flap valves and metal balls seating 
downward, as the floating ball is less liable to fail to seat 
itself. A failure in the operation of the mechanical trap, 
in case of stoppage in the house sewer beyond the subsoil 
junction, will result in flooding the subsoil drains with 
house sewage which is not liable to be discovered until 
some of the house fixtures fail to operate properly or until 
the flooded subsoils become offensive. This is a risk 
which cannot be overcome, and it is essential, therefore, 

Fourth.—That the traps be located where they cau be 
frequently and readily inspected and cleaned. 
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A convenient arrangement of traps to cover the points 
enumerated is shown in Figs. 1 and 2, in connection with 
which it wiJl be noted that, when working properly, the 
trap B is supplied with water from a yard drain or rain- 
leader. The trap C, Fig. 3, is a ball float mechanical 
trap allowing the subsoil water to flow into B, but pre- 
venting back flow of water or sewage when the ball is 
seated. A patented trap of this general pattern is in the 
market. If C runs dry, B prevents the back flow of drain 
air, and, in case of the back flow of sewage, the first en- 
trance of sewage into C would float the ball and seat it. 
The rain leader should be carried up with iron pipe and 
tight joints to the height of the fresh-air inlet, or above 
the level of a yard drain. so that sewage backing into the 
leader may not escape until it has found its way out at 
some opening. where it will be a nuisance and be brought 
to the attention of the householder. 

The traps, as shown in the drawing, can be grouped in 
an oval manhole 4x3 feet. 

From what has been said it is evident that you were 
right in saying it would not be proper to connect the sub- 
soil drain as shown in your sketch. The correct method 
of laying the tile has been indicated. If laid delow the 
footing course, it may undermine it and crack the wall; 
if laid above the footing course it is not draining the sub- 
soil to the greatest available depth. ] 


THE Dallas, Tex., plumbers’ association has passed a 
regulation by which no plumber can take a sub-contract. 
They contend that contracts for work in their line must 


| come direct from the party haying the work done. 


NOTES ON SEWER INSPECTION. 

WE have received a pamphlet, issued by a firm of plum- 
bers in I{linois, which is very good reading, as will be 
seen by the appended extracts. The orthography and the 
grammar may be a little shaky, but there is no room for 
doubt as to the‘huthor's meaning. 


‘‘ A poor, inex erienced inspector on a sewer is of no 
value toa city, all from the fact that if a contractor has 
one or more expert sewer men around his job they will 
beat this so-called inspector right along; then the con- 
tractor makes the city accept the work, because the in- 
spector said it was all right, and of course he don't know 
anything abcut it, and the pipe setter and the foreman 
beat him in every point, not because it is any advantage 
to them or the contractors that they work for, but just to 
make a fool out of a crank; and I wili state that when any 
city employs a man to inspect any city work who is not a 
safe, industrious mechanic, they are only wasting money, 
because any man who drinks to excess can be brought to 
hold his tongue while contractors rob the taxpayers to suit 
themselves—such is generally the ca e; but, if first class 
mechanics cannot be had, then it is best not to have any 
-t all, because the contractor will always do a much 
better job, because he has no reason to either cheat or 
vary from his contract. We will say that the grade line 
has been established and the contractor ready to begin, 
the engineer, if he has anything else to look after, such as 
whiskey to drink, will need a competent and reliable in- 
spector, who cagnot be led off to some saloon or place of 
pleasure every ten minutes, but will stay on the ditch 
every minute that the work goes on, to see that the sewer 
is actually laid as it should be, and to see that the ma- 
terials are what have been agreed upon, and upon this some 
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inspector rests a large part of the burden of securing an 
excellent piece of work. * * * Poor sewers are a boon to 
doctors and undertakers, while they are a ruin to those 
who live close by them, and also to the taxpayers. All 
those things you will find to be true when you have a 
poor sewer connection in your house and typboid and ma- 
laria fever carries off the dear ones of your heart. * * * 

** Every city should have a man in charge of their 
sewers who was an expert, and a man not afraid of mud 
and water, that has a place of business, and could sleep 
right by his telephone, so that if anything happened in 
the night he could be had at once ; and in case of heavy 
storms he should be out on the line continually, until the 
storm is over, to see that the grates are all clear and not 
overflowing in some cellar, to cause the city to be sued 
for damages. This fan should be one who is properly 
fired with all the necessary conveniences to open up and 
curb a line on short notice, day or night, and fully under- 
stand his business, stay sober, and be ever at his post; if 
a man does not do this, then he shall be discharged, and 
a good man put in his place, if such can be had. 

** No so-called expert should be employed in this posi- 
tion because he spends his money with some particular 
member of the City Council, or some one that has the ap- 
pointing of him. The people at large, whose property 
and lives are held in the grip of this same Inspector of 
Sewers, should have something to say about this, and the 
taxpayers will find that some man of this kind will gen- 
erally have the place if they do not look after it; whether 
he has ever done a day's work in his life, or ever seen a 
sewer, he must have the place, because he spends his 
money with some official above him ; no matter if he is 
drunk or sober, asleep or awake, if he spends his money 
this way he holds his position, and the taxpayer has to 
suffer all kinds of nuisance and still pay on and on for 
nothing.” 


A TUNNEL between Ireland and Scotland is at present 
being discussed. According to one of the proposed plans 
the tunnel would be 33 miles long, and its greatest depth 
500 feet, 


CONTRACTING NEws DEPARTMENT. 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


THE ENGINEERING AND BUILDING RECORD; 
277 Peart Street, New York. 
November tf, 1890. | 


CONTRACTING INTELLIGENCE. 


For works for which proposals are requested see also 
the ‘* Proposal Columns,’’ sages Noses, 


WATER. 

For Additional Water items see Prepesal Columns. 

MANCHESTER, N. H.— With reference to 
the proposed addition to the system of water- 
works of this place, the report of the -ngineer, 
M. M. Tidd, of Boston, has been accepted by 
the Water Board, who voted to have it printed 
and to submit the matter to the city govern- 
ment for further action. 


ALLIANCE, NEB.—A_ system of water- 
works, to cost $20,000, is to be established at 
this place. Plans, etc., are now being pre- 
pared by A.A. Richardson, of Lincoln, Neb., 
who will farnish particulars. 


CANTON, S. D.—Engineer A. A. Richard- 
son, of Lincoln, Neb., is now engaged pget- 
ting up plans for $21,000 water-works for this 
city. For further intormation apply to him, 
as above. 


Quincy, ILL —Plans and estimates are 
mow being made for a complete system of 
‘water-works for this place. 


STuRGES, S. D.—This place is to have a 
complete system of water-works at once. 


MARTINSVILLE, VA.—Reports say that the 
projected water-works for this place will be 
established at once. 


SEYMOUR, TEX.—It is proposed to estab- 
lish a complete system of water-works at this 
place. Address Morgan Jones, as above, for 
particulars. 


HEBRON, NgB.—Owing to the delay in 
getting specifications to bidders, and from 
the general dissatisfaction by contractors and 
manufacturers at the short time in which to 
bid intelligently, the Council, at the urgent 
request for more time, have decided to hold 
open for the receiving of bids until November 
5, no bids having been opened. 


MENASHA, W1s.—C. C. Garland, of Minne- 
apolis, Mion., writes: ‘‘ Thee is nothing 
being done in the way of water-works at 
Menasha, Wis. My proposition has been 
withdrawn.” 


ABERDERN, WASH.—City Clerk J. H. 
White writes: ‘‘ At the election held here 
October 7 the people decided in favor of es- 
tablishing a system of water-works.” 


Cisco, Txx.—The Superintendent of the 
Cisco Water Company writes: ‘‘ Charter ob- 
tained to supply this town witb water; supply 
to be got by damming a canon; 145 acres of 
grousd bought. Engineers to make proper 
estimates, etc., for dam, stand-pipe, engine, 
pipes, etc. Capitalists ready to invest $50,- 
ooo, at least that much subscribed.”’ 


SAN ANGELO, TEX.—It has been decided 
to lay seven additional miles of water mains. 
Address J. I Millspaugh for particulars. 


CENTRALIA, Wasnh.—The engineers have 
about completed surveys of the water-works 
and work will be begun at an early day. 


IRONWOOD, MICH.—A system of water- 
works, to cost $100 000, is to be established 
at this place by the Ironwood Water- Works 
Company. 


KrrRkwoop, Mo.—The company organized 
to eStablish water-works at this place will, it 
is understood, begin operations at once. 


JAMESVILLE, Mass.—This place is to pro- 
cure a water supply from Worcester. ihe 
necessary mains, etc., will be laid at once. 


BENTON Harsor, MicH.—It is proposed 
to expend the sum ot $100,000 on a water- 
works system for this place. 


OAKLAND, CAL. +The Blue Lakes Water 
Company will soon be ready to begin work, 
nearly all of the stock necessary having been 
already subscribed. This company, in addi- 
tion to supplying water for Stockton and Oak- 
land, will furnish power tc operate electric 
light and power plants. ° 


Bay City, Micu.—It has-been decided to 
settle the question of expending the sum of 
$50,000 for improving the water-works system 
by the taxpayers, who will vote for or against 
the project at the election next month. 


Union City, WASH.—The _ water-works 
system of this city is to be increased by the 
addition of numerous branch lines. 


CRANFORD, N. J.—It is expected that the 
water company recently organized at this 
place will soon begin the construction of a 
system of water-works. 


Key West, FLa.—Numerous additional 
water mains are to be laid in this cicy. Ad- 
dress President Maloney, of the City Commis- 
sioners, for particulars. 


DayYTON, O.—Important water main exten- 
sions are to be made in this city. 


BELLEVILLE, ILL —The City Council has 
authorized Mayor Rainey to appoint a com- 
mittee of three of its members ‘‘to confer with 
the Board of Trade, manufacturers, millers 
and business men generally in reference to the 
proper steps to be taken to secure an ample 
supply of good. pure water.” ‘I his committee, 
consisting of Alderman W. T. Crouch, Geo. 
Krug and E. S. Winkle, met with the Board 
of lrade in the County lreasurer’s office, 
October 27, to discuss the water question, 
and it is thought that a strong home comparay 
will soon be organized, and a supply of water 
insured by bringing it direct from the Missis- 
sippi River above East St. Louis. 


SAN Jose, CAL.—The San Jose Water 
Company has increased its capital stock from 
7,000 to 10,000 shares of $100 each, and ex- 
tensive improvements will be made at once, 


ZANESVILLE, O.—J. W. Hill, C. E., of 
Cincinnati, O., has recommended that the 
sum of $175,000 be expended on the improve- 
ment of the water-works system at this place. 
The people will vote on the question of issu- 
ing bonds for that purpose at the coming 
election. 


SAN FRANciIsco, CAL.— The American 
Land and Water Company has been incor- 
porated here by Timothy F. McCarthy, Ed- 
wia Windele, and others. The capital stock 
is $200,000. 


ELGIN, OrE.—The Elgin Water-Works 
Company has been incorporated at this place, 
and a plant will be established. For particu- 
lars address J. W. Snyder, as above. 


DAVEKPORT, JOWA.—The Davenport Water 
Company has decided to establish a filter sys- 
tem in connection with its plant. 


WATER-WORKS.— See ovr proposal col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Rushville, ind.; Philadelphia, Pa.; 
san Angelo, Tex.; Ellsworth, Kan.; Galt, 
Ont.; Columbus, O.; Chambersburg, Pa.; 
\larrison, O.; Chester, S. C.; Chamberlin, 
S. D.; Huron, S. D. 


SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 


ATLANTA, GA.—Extensive sewer work isto 
be done in this city. Address the City Engi- 
neer for paiticulars. 


AKRoNn, O.—The construction of a storm 
water sewer is projected at this place. 


BELFAST, ME.— The question of introduc- 
ing a system of sewerage at this place is being 
discussed by the local officials. 


St. Louis, Mo.—Extensive street improve- 
ments are to be m de in this city. 


BABYLON, N. ¥.—There is a project on 
foot at this place to establish a system of 
sewers. ‘Ihe fown Clerk can furnish partie- 
ulars. 


OAKLAN D, CaL.—Considerable new sewer 
work has been authorized at this place. 


TRENTON, N. J.—Numerous sewer exten- 
sions are to be made in this city. Address 
the Clerk of the Board of Water Commuis- 
sioners, aS above. 


HAVERHILL, MAss.—The Board of Alder- _ 


men has authorized the construction of nu- 
merous additional sewers at this place. 


SALEM, N. J.— The local otfcials are c_n 
sidering the question of putting in a sewer on 
West Broadway. TT. J. Yorke has been 
authorized to consult Colonel Waring on the 
subject. 


HAMILTON, ONT.—Numerous sewer exten- 
sions are to be made at this place. 


OAKLAND, CAL.— She order approving the 
system of sewerage for the Point Lobos Dis- 
trict, as proposed by City and County Surveyor 
Smith, has been passed by the Supervisors. 

SEWERS.—See our Proposal Columns for 
toformation regarding sewer construction 
at the following places: New York, N. Y.; 
Victoria, B. C. 


BRIDGES AND IRON STRUCTURES. 
Fer Additional Bridge iteme see Prepoals Columns. 

Saco, Me.—Mayor Enoch Lowell writes: 
‘* Contract was closed October 8 with Berlin 
Iron Bridge Company, East Berliu, Conon., 
for a wrought iron deck truss bridge, length 
50 feet, roadway 68 feet, for the sum of 
$3,750." 


St. PAUL, Minn.—The following bids for 
constructing the superstructure of the bridge 
on Sixth Street were received by J. T. Kerker, 
Clerk of Board of Public Works, October 23: 
Milwaukee Bridge and Iron Works, Milwau- 
kee, Wis., $135,951; Chicago Bridge and 
lron Company, Chicago, IIL, $148,000; Chi- 
cago Forge and Bolt Company, Chicago, IIl., 
$128,875; Keystone Bridge Company, Pitts- 
burg, Pa., $136.000; The New Jersey Steel 
and fron Company, Trenton, N. J., $135,900. 


DaYTON, TENN.—The Tennessee Indus- 
trial Land Company, of this place, will build 
two iron bridges over railroads. 


Hancock, IND — The Hancock Bridge 
Company has been chartered here. ‘The ob- 
ject of the corporation is the erecting of the 
proposed toil bridge across the Potomac at 
this place. ‘Ihe capital stock is $30,000. 
Edmund P. Cahiil, J. F. Fields, and others are 
named as directors. 


CHEYENNE, NeB.—Cheyenne County will 
vote on a proposition to issue $10,000 in 
bonds to build a bridge across the Platte. 


LYNCHBURG, VA.—Repairs are to be made 
to the bridge over Blackwater Creek, at Hol- 
lin’s Mill, near this city. 


CRANFORD, N. J.—It is suggested that a 
bridge be erected over the railroad crossing 
at Union Avenue this place. 


WILLIMANTIC, Me.—A new iron bridge is 
to be erected at this place. Address the 
Town Clerk for particulars, 


PHILADELPHIA, Pa. — The following propo- 
sals for constructing wrought-iron approaches 
to Walnut Street bridge, in this city, were 
opened by Louis Wagner, Director of the De- 
partment of Public Works. The figures given 
are for the following work in detail: 1, east 
approach, between Piers 1 and 7, inclusive: 
2, west approach, between Piers 12 and 41, 
inclusive; 3, bituminous concrete, 38 feet 
wide, per lineal foot. Bidders: Levering & 
Garrigues, Philadelphia, 1, $57,590; 2. $208,- 
874. A.& P Roberts & Co., Philadelphia, 
1, $55,203; 2, $208,698. Edge Moor Bridge 
Works, Edge Moor, Del., 1, $220,989; 2, 
$58,835; 3, $13.50. Potts.ille Bridge Co., 
Philadelphia, Pa., 1, $61,220; 2, $211,400. 
Wrought Iron Bridge Co., Canton, O., 1, 
$62,700; 2, $227,300. King Iron Bridge and 
Manufacturing To., Cleveland, O., 1, $72.000; 
2, $257,000. Phoenix Bridge Co., Philadel- 
phia, 1, $71,252; 2, $261,012; 3, $13.35. 
Keystone ridge Co., Pittsburg, Pa., 1, $71,- 
§00; 2, $270,400; 3, $15. 


NEw Haven, Conn.—The Commissioners 
of New Ilaven and Fairfield Counties, at a 
recent meeting, decided to make the new 
bridge over the Hous tonic, at Derby, a 24- 
foot bridge with two foot-walks 7 feet wide. 
Contracts will be awarued as soon as possi- 
ble. 


ST. GEORGE'S, S. I.—A survey has been 

; ordered by the Supervisors for a bridge at the 

. Fresh Kill on the County Road, betweea 
Northfield and Westfield, ». 1. 


OAKLAND, CAL.—Plans are being prepared 
by Assistant Engineer L. I. Geleonte, tora 
steel and iron draw bridge across Park Street, 


_ ! ac this place. 


LoncG Isvanp City, N. ¥Y.—It is probable 
that a bridge will be erected over Newtown 
Creek, at Maspeth, at a cost of $25,000. Ad- 
dress Supervisor Joseph Dykes, Flushing, L. 
I., for particulars. ° 


CHATTANOOGA, TENN.—The Chattanooga 
Railway Bridge and Terminal Company will 
erect a $500, 0v0 railroad bridge over the Ten- 
nessee River, at this city. 


Ilouston, Tex.—The following proposals 
for the construction of an iron truss bridge, 
on Sabine Street, toconnect the Fourth Ward, 
north and south, were opened by the Common 
Council, October 27: George S. Govier, of 
Dallas, for the King Iron Bridge and Mfg. 
Co., $9,170. Chicago Bridge and Iron Co., 
$10,800. Smith Bridge Co., Toledo, O., and 
approaches, $6 ver lineal foot, $6,600. Ap- 
proaches, per lineal foot, $5. Wrought Tron 
Bridge Co., Canton, O., $10,190. Groton 
Bridge and Mfg. Co.. Groton, N. Y., Ex- 
hibit A, $9,375: Exhibit B, $9,697; Exhibit 
C, $10,650; Exhibit D, $11,050; Ex*ibit E, 
$10,440; Exhibit F, §10,800. Milwaukee 
Bridge and Iron Works. $9,978. The Berlin 
Iron Bridge Co., East Berlin, Conn., $12,800. 
Columbus Bridge Co., Columbus, O., four bids, 
$9,352.21, $9,014.46. $8,086.80, $8,348.25. 
Lane Bridge and Construction Co., Newark, 
O., $10,500, $9,000. Variety Iron Works, 
Cleveland, U., Plan A, $6,715; Plan k, $6,- 
473. Pittsburg Bridge Co., Pittsburg, Pa., 
by S. A. D. Oliver, Plan A, $7,458: Plan B, 
$10,219; Plan A, § feet cylinder, $8,125; Plan 
B, 5 feet cylinder, $9,554. King Iron Bridge 
and Mfg. Co., Cleveland, O, Plan A, $8,380; 
Plan B, $8,680. Wisconsin Bridge and Iron 
Co., Minnesota, Wis., Plan A, $6.076; Plan B, 
$6,566. Southwestern agent of the Penn 
Bridge Co., Dallas, Tex., $11,000; sidewalk 
additional, $500. Trenton Bridge and Iron 
Co., Trenton, Iowa, $8.0g0. Lane Bridge 
and [ron Works, Chicago, IIl., $10,808. The 


-bids were referred to the Board of Public 


Works, as required by the charter. 


ORANGE Grove, Va.—The sum of $22.- 
000 is to be expended on a bridge to span the 
Patapsco River at this place. 


ELIZABETH, PA.—It has been recom mended 
by the Committee on the Banta Bridge, at 
Roselle, that the present structure be replaced 
by a new iron beam bridge, and the Super- 
visors have adopted the recommendation. 


LINCOLN, NEB.—A proposition has been 
submitted to the City Council by the Missouri 
Pacific, Fremont, Elkhorn and Missouri River 
toads, to construct two viaducts, at a total 
cost of 30,000. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Rochville, Mo.; 
Were Ill.; Zanesville, O.; Willimansette, 

ass.; Marble Falls, ‘l'ex. 


NEW DEPOTS. 

St. Louis, Mo.—President Taussig, of the 
St. Louis Terminal Board, can give informa- 
tion of the proposed construction of a new 
union depot in this city. 


LiTr_x Rock, ARK.—The Iron Mountain 
Railroad will build a $50,000 round-house 
here. 


STREET-WORK AND PAVING. 


NEWARK, 0O.—The Council has instructed 
the engineer to prepare plans for a consider- 
able amount of street paving for next season. 

Co_umBus, O.—Considerable street paving 
is to b. done at this place. 

ARKANSAS Pass, TEex.—Street improve- 
ments are to be made at this place, at a cost 
of $15,000. 

Houston, ‘ex.—The City Council has 
authorized the paving of several streets of this 
city. Ihe City Engineer can furnish par- 
ticulars. 

FLUSHING, N. Y.—The sum of $45,000 is 
to be expended on paving the principal 
streets of this place. 


GAS AND ELECTRICITY. 


RusiivitLe, ILt.—The electric lighting 
plant projected for this place will be con- 
structed at once. 


PITTSFIELD, Mass.—The sum of $25,000 
is to be expended on an eleciric light plant for 
this place, 
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MARE ISLAND, CAL. — The Thomson- 
Houston Electric Company has been awarded 
the contract for erecting the electric light 
plant at this place. The plant is to be finished 
within five months, and is to cost $44,900: it 
will consist of one 30-light arc dynamo, 2,000 
candle-power: 27 arc lamps (double), and all 
accessories; 2 incandescent dynamos of 1,300 
and 650, 16 candle-power light capacity. 


CAMBRIDGE, O.—Owing to expiration of 
contract, the Western Electric Company has 
taken down’ all arc lamps in this city, they re- 
fusing to take less than former price, $72 per 
lamp. Rids for lighting the city will be asked 
for at once. 


STURGIS, S. D.—An electric light plant is 
to be established at this place. 


BRANFORD, OnT.—An electric light plant 
+s to be established at this place. at a cost of 
$15,000. Stony Creek and Short Beach, sub- 
urbs of this city, are also to be lighted. 


LEIGHTON, PA.—'1 he Carbon County Man- 
ufacturing Company has been organized, with 
‘a capital stock of $50,000, to start an ice fac- 
tory and an electric-light plant. 


TITUSVILLE, FLA.—The electric light plant 
projected for this place is to be established at 
once. For particulars address S. F. Gray, as 
above. 


SAN FRANCISCO, CAL.—The Mutual Gas 
and Electric Light Company has been incor- 
porated here, with $3,000,000 capital. Di- 
rectors, Israel W. Knox, Edward Bosqui, and 
others. 


SHAMOKIN, Pa.—lIt has been decided to 
establish an electric light plant at this place. 


HANNIBAL, Mo.—The City Council, at a 
special meeting held October 20, decided to 
submit to a vote of the people a proposal to 
issue bonds amounting to $20,000 to increase 
the power of the electric light, plant from 100 
to 300 horse-power, to the end that an incan- 
descent light plant may be put in and operated 
in connection with the present arc light plant 
owned by the city. 


Cramer’s HILL, N. J.—The contract for 
the electric light has been given to the Na- 
tional Electric Light Company of Philadel- 
phia. : ; 


Litre FALLs, N. Y.—It is proposed to 
establish a system of electric lighting at this 
pluce. 
John LH. Kane, as above. 


WATERFORD, N. Y.—The question of in- 
troducing an electric light plant is being dis- 
cussed by the local officials. 


ELECTRIC RAILROADS.—New electric rail- 
roads are projected and improvcments are to 
be made to those already established at the 
following places: Bethlehem, Pa.; Provi- 
dence, R. I.; Northfield, Conn.; Gardiner, 
Mass.: New Bedford, Mass.; Boise City, 
Idaho; Ottawa, Ont.; Rochester, N. Y.; 
Austin, fex.; Middleboro, Mass.; Whitins- 
ville, Mass., Danvers, Mass.: Gloversville, 
N. Y.; Wilmington, Del. 


GOVERNMENT WORK. 


SEDALIA, Mo.—The following proposals 
for the erection and completion, except heat- 
ing, of the post office building at this place 
were opened October 28, by the Supervising 
Architect of the Treasury Department: Mar- 
tin Hendricks, Washington, D. C., $34.- 
837.22: R. K. Allen & Son, St. Joseph, Mo., 
$35,500; V. Jobst. Peoria, $38,791; WC. 
Green Brick Co., Wichita, $37,497; W. H. 
Stemberg, Wichita, $41,979; Anderson Bros., 
Wichita, $48,goo; W. P. Cousley, Sedalia, 
$49,187; Clark, Raffen & Co., St. Lours, 
$62,353; L. L. Leach & Sons, Chicago, $45,.- 
473; Mode & Stewart, Sedalia, $46,696. 


BIDS OPENED. 

New York City.—The Board of Trustees 
of the Ilall and Asylum Fund, F. & A. M., 
have accepted the bid of Dickison & Allen, of 
Syracuse, N. Y.. at $134,500. tor the con- 
struction of the Masonic Home and School at 
Utica, upon the park on the confines of that 
city, now the property of the Fraternity of 
the State of New York. There were 18 bids 
received from builders in Massachusetts, Con- 
necticut and this State. The highest bid was 
$174,000, and the lowest $130,000, but the 
latter was not considered, for the reason that it 
was unaccompanied by securities, as called for 
by the Irustees in their call for bids for the 
work. The plans for the proposed structure 
were prepared by architect W. H. Hume, of 
New York City. 


Address for particulars, Alderman - 
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MENDOCINO, CAL.—Proposals for erecting 
the State Insane Asylum at this place have 
been opened. as follows: 

Masonry work: Bateman Bros., $115,000; 
P. R. Wells, $135,055: Richardson & Gale, 
$110,000; Dennis Jordan, $130,000; A. Mc- 
Elroy, $119,400; A. J, Meany, $112,900; C. 
Ferris, @104,900, McGowan & Butler. $103,- 


_ Roofing and galvanized iron work: W. B. 
Glen, $14,500: W. Cronan, $15,999: Man- 
gran & Otter, $19.237. ' 

Plumbing work: Henry Williamson, $14.- 
450; Joseph Risk, $15.990; J. J. Lawton, 
$13,321. 

Carpenter work: Bateman Bros., $50,800; 
J. H. McKay. $58,700; Robert McKillican, 
$68,500; F. M. Mason, $66,000; A. L. 
Campbell, $53,875; A. McElroy, $59,000; 
Ingerson & Gore, $59.600. 


Contracts were awarded as follows: Ma- 


sonry work—McGowao & Butler, $103,900; — 


roohng’ and galvanized iron work—W. B. 
Glen. $14,500; plumbing work—J, J. Lawton, 
$13,321; carpenter work—Bateman Bros., 
$50,800. Total amount of contracts, $182,521. 


RAILROADS CANALS ETC. 


ST. PAUL, MINN.—A street car line is pro- 
posed from the end of Race Street to Lake 
Owasso. D. D. Merrill, R. F. Marvin and 
S. G. Sloan are interested. 


INDUSTRIAL. 


WABASH, IND.—The Indiana Steel Com- 
pany will erect a steel plant bere. 


CLINTON, TaA.—Our correspondent writes: 
‘* The City Engineer is preparing plans for a 
$100,000 plant for the manufacture of street 
paving and building brick.” 


LoweLL, Mass.—The Shaw Stocking 
Company will double the capacity of their 
works. 


MADISON, ILL.—Railroad car works, to 
cost about half a million dollars, will be erected 
here. The Merchants’ lerminal Bridge Rail- 
way Company, of St. l.ours, Mo., are inter- 
ested in the enterprise. 


SEATTLE, WASH. — The Commission of 
United States engineers appointed to bave 
charge of the survey for a ship canal to con- 
nect Lakes Union, Washington and Samo- 
mosh, consisting of Col. G. H. Mendell, 
Major T. H. Handbury and Capt. T. W. 
Symons, have held a meeting and placed the 
matter in the hands of Captain Symons, who 
has employed Philip G. Eastwick to superin- 
tend the work. 


PELL City, ALA.—A company, with a paid 
up capital of $200,000, has been formed for the 
purpose of erecting a plant at this place for 
the manufacture of all kinds of iron pipe and 
plumbing fixtures. Operations are expected 
to begin within go days. 


Building Intelligence. 


NEW YORK. 


230~-36 E arst st, 4 br flats; cost, $23,000. 
o, C Ruff; a, Schoeider & Herter. 

113th st, s s, 100 e Sth av, 4 br flats;* cost, 
$22,000 each; 0, J S Scott; a, J C Burne. 

116th st, ns, 50 e Madison av, 2 br and st 
flats; cost, $25,000 each; o, P J Quinn; a, J 
W Cole. 
_ 1105 3d av, br flat; cost, $25,000; lessees, 
Weil & Mayer; a, Schneider & Herter. 

72d st, SS, 44.11 w Boul, 4 st dwells; cost, 
$80,000 each; 0, W Miller; a, W Ii Boylan. 

83d st, 3S, 175 W Columbus av, stone flat; 
cost, $22,000; o, W Rankin; a, J W Cole. 

8th av, ne cor 118th stand s e cor 119th 
st, 2 br flats; cost, $16,000 each; 0 and b, P 
Bbraender:; a, W Graul. 

8th av. e s, 25 tr n 118thst, 6 br flats; 
cost, $11,000 each; 0, a and b, same as above, 

133d st, ns, 300 e 7th av, 2 br flats; cost, 
$22,000 each; 0, W J Gilmore; a, J C Burne. 

t1g-21 W 14ist st, br and st flat; cost, 
$25,000; 0, Jane Moncrief; a, D & ] Jardine. 

Tiebout av, ws, 50s Clark st, Valentine 
av, es, 25s Clark st, 5 fr dwelis; cost, $3,100 
each; c, W H Duncan; a, D W King; c¢, 
Perry & Schoonmaker. 

115 st, nr Madison av, 3 br flats; cost, $85,- 
ooo all; o, T White; a, B Walther. 

S stigth st, 46e Lenox av, 7 br dwells; 
cost, $84.000 all; o. J E Rogers; a, F Wien- 


| nermer. 


E s 11th av, 25 n 64th st, br dwell; cost, 
$10,000; 0, T F Devine; a, 11 P Seybert, 


BUILDING INTELLIGENCE. 
ALTERATIONS—NEW YORK. 

109 E 1sth st, extension; cost, about $r2,- 
ooo; o, The L B Brewers’ Board of Trade; a, 
Weber & Drosser. 

8th av, ws, 4gth to soth st, interior altera- 
tions; cost, $7.000; o, 8th Av R R Co; a, J 
W Cole; c, G L Haag. 

E s Centre st, bet Canal and Walker sts, 
br factory; cost, $15,000; 0, O D Munn; a, 
Lamb & Kich. 

541-47 Pearl st, br factory; cost, $15,000; 
o, E Faber; a, R Berger. 


BROOKLYN. 

Bainbridge st, n e cor Saratoga av, brown- 
stone store and flat; cost. $9,000; 0, Samuel 
R Good: a, H A Sibley. 

48th st, ss, 100 e 4th av, 3 fr dwells; cost, 
$3,000 each; o, Stephen Hazard; b, E J Gil- 
dersleeve. 

E s Central av. 25 s Woodbine av, 6 frame 
dwells; cost, $30,000 all; o and a, E B 
Sturges. 

E s Waverly av, 60 n Greene av, 2 br 
dwells: cost, $20,000 all; 0, Geo W Phillips, 
Jr; a, Danmar & Fischer. 

Ss sist st, 180 w 3d av, 2 br dwells; cost, 
$7,000 all; o, M Dalton; a, not given. 

N e cor Willoughby and Grand avs, br fac- 
tory; cost, $39,600; 0, Morris Bldg Co; a, 
Benj Wright. 

N w cor Jefferson av and Marcy av, br 
dwells; cost, $12,000; o, J Gaddington; a, F 
TID Vrooman. ; 

Ss Marshall st, 150 E Gold st, br dwells; 
cost, $8,000; 0, Atlantic White Lead Co; a, 
W N Rae. 

Ss S 4th st, 275 e Keap st, br dwells; cost, 
$9,000; o, Hugh Fehling; a, Th Engelhardt. 

S e cor sth av and 38th st. br dwells; cost, 
$8,000; o, R Wahler; a, J K Schoonorn. 

N s Montrose av, 155 E Bushwick av, 3 fr 
dwells: cost, $18,000 all; o, Maurer & Heil- 
mann; a, Uh Engelhardt. 

W s 7th av, 30 s Carroll st, 4 br dwells; 
cost, $36,000 all; o, C B Sheldon; a, not 
given. ; 

S s S 4tb st, 165 w Hooper st, br dwell: 
cost, $9,000; 0, H Buermann; a, Th Engel- 
hardt. 

Es sth av, 25 S 14th st, br dwells; cost, 
$10 000; 0, W Schink: a.G M Miller. 

roth st, ss, 285.9 w 8th av, 6 br flats; cost, 
$4,000 each; 0, 0, L Bonard; a, R Dixon. 

Flushing av, s e cor Franklin av, br beer 
brewery; cost, $75,000; 0, George Malcolm; 
a, O C Wolf; b, W and T Lamb. 

243 Floyd st, store and ten; cost, $9,000; 
o, H Ritting; a, F Holmberg. 

Belmont av,s s, 20 e Atkins av, 4 fr dwells; 
cost, $8,800, 0, Donald and Mary E Laing; 
b, D Laing. 

* y20 1st pl, s s, 225 e Court st, br ten; cost, 
$11,000; o, James Finlay; a, J J Kierst & 
Co; m, Kierst & Finlay. 

W s Shepherd av, 180 n Ridgewood av, 6 
fr dwells: cost, $15,000 all; o and a, J Gra- 
ham. 

N s Bainbridge st. 23 ¢ Saratoga av, § br 
dwells: cost, $20,000 all; o, S R Good; a, H 
A Sibley. . 

S s Cooper st, 100 w Bushwick av, 2 br 
dwells; cost, $14,000 all; o, E Sutterlin; a, Cc 
Infanger. 

W s Albany, 21 n Butler st, 8 br dwells: 
cost, $32,000 all; 0, Taber & Carr; a, A Hill 
& Son. 

N s Macon st, 180. Reid av, br dwell; cost, 
$7,500; 0. F C Swimm; a, A Hill & Co. 

E s Ocean pl, 18 n Atlantic av, § fr dwells; 
cost, $10,000 all; o, Ilannah Hodge; a, WH 
Adams. 

S s Woodbine st, 80 w Knickerbocker, § fr 
dwells; cost, $14,000 all; o, A Buckmeier; a, 
A Buckman. 

S s Moore st, 496¢ Bushwick av, 2 fr dwells; 
cost, $15,000 all; o, B Schaffner: a, F Holm- 
berg. 

S s Quincy st, 24 w Throop av, 4 br dwells: 
cost, $20,000 all; o, W Gibson; a, I D Reynolds 
& Son. 

N s Herkimer st, 20 w Saratoga, av, 6 br 
dwells: cost, $30,000 all; 0, G H Gibley; a, 
E Nesher. 

W s Oakland st, 240 n Van Cott av, 2 fr 
dwells; cost, $9,000 all; 0, S E Walker; a, F 
Weber. 

Ss S sth st, 150 w Union st, br dwell; cost, 
$10,000; o, F Kremeyer; a, F Holmberg. 
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E s Bedford av, 60 n Atlantic av, 5 br dwells; 
cost, $17,500 all; 0, R O Frost; a, F B 
Langston. 

S s Garnet st, 100 e Court st, 4 br dwells; 
cost, $20,000 al!; o. AC Hartington; a, GC 
Gillespie. 

Ss Madison st, 100 e Hamburg av, 12 fr 
dwells; cost, $33,000 all; o and a, G A Craig. 

N s St Mark’s av, 375 w Franklin av. 3 br 
dwells: cost, $12,000 all; o and a, H Toul- 


mine. 
MISCELLANEOUS. 


ABINGDON, VA.—The Abingdon Devel- 
opment Company will shortly erect 20 tene- 
ments at this place. 


ANNISTON, ALA.—A brass and plumbers’ 
supply foundry is to be erected at this 
place. KR. H. Cobb, as above, can furnish 
particulars. 


ARKANSAS CITY, ARK.—The Kentucky 
and Arkansas Land and Improvement Co 
will erect a hotel here, to cost about $20,- 
O00. 


AUSTIN, TEX.—A cotton mill, to cost 
$500,000, is to be erected here. 


BIRMINGHAM, ALA.—A stock company 
ee been organized to erect a cotton factory 
ere. 


A school bldg is also to be erected, at a 
cost of $40,000. Address Messrs Thomp- 
son & Hutchinson for particulars. 


BOERNE, TEX.—A stock company is about 
to erect a hotel at this place. 


CHARLOTTE HARBOR, FLA.—A new 
Methodist Church is to be erected at this 
place. 


CHICAGO, ILL.—3742-44 Wabash av, br 
flats: cost, $15,000; o, B F Ferguson; a, 
J W Ackermann; b, E Siattery & Son. 

1236-38 Fairfield av, br store and flats; 
cost, $25,000; o aad b, Jas Arnold; a, DA 
Lapointe. 

563 \V 14th, br flats; cost, $8,000; 0, 
Miss M Krast; a, F Foening; b, G Bab- 

. mann. 

12-14 Throop av, br dwell; cost, $10,000; 
o, Sydney Walker; a, C L Stiles; b, C Car- 
penter. 

594-98 Ogden av, br store and flats; cost, 
$16,000; o, A E Jacobs; a, J Bongard; b, 
J Wagner. 

109 S Jefferson, br factory; cost, $35,000: 
0, Spoor & Webb; a, Treat & Foltz; b, Lotz 
& Thomson. 

4201-03 Ellis av, br flats; cost, $28,000; 
o, C J Blomstrom; a, Ostling Bros; b, 
Oscar Anderson & Co. | 

4421-29 Buckley av, br flats; cost, $10,- 
000; o, Bennett & Pullen; a, Jas Ray. 

5037 Madison av, br dwell; cost, $8,000; 
o, David Quigg. 

g50 67th, br flats; cost, $(1,000; 0, 
Greblock & Penhallegov; a, Fred Ablschlo- 
ger. 


402 47th, br store and flats; cost, $12.000; 
o, P Corcoran; a, J F & J P Doerr; b, M 
McCarthy. 

Water aod 8oth, br flats; cost, $9,000; 
o, S Domby & Anderson. 


6650 State, br stor: and flats: cost, $8,000; 
o, Timothy Judge; a, H Van Pelt; b, Moore 
Bros. 

635-7 Harvard, br dwell; cost, $8,000; 0, 
Mrs Mary A Carson; a, Small & Bishop. 

632-34 Noble, br store and flats; cost, 
$15,000; o, Paul Patkouski; a, Bauer & 
Hill; b, ‘Theo Owstrowski. 


480 N Clark. br store and flats; cost, §11.- 
ooo; o, Alex F Stevenson: a, Frohman & 
Jebsen; b, Jao Woodstrom. 


636 Wells, br store and flats; cost, $13.- 
ooo; o, Aug Gross; a, J Huber; b, © 
Thiele. 

3d av, bet 12th and r4gth, br addn to 
oo depot; cost, $18,000; 0, Wabash 

R. 


200-12 Jay, school-house; cost, $60,000; 
0, Board of Education; a, C Rudolph; b, F 
A Johnson. 

Lincoln and Belmont avs, br store and 
flats; cost, $16,000; 0, Adolph Western- 
dorf. 

34-36 Sidney court, br dwell; cost, $13,- 
000; o, Jas O'Malley; a, Qstling Bros; 5, 
McGraw & Muller, 
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>HICAGO, ILL.—1384-1406 W Congress, 
br flats; cost, $60,000; o, Sister Eliz Cooley. 
521 W 18th, front addn; cost, $13,000; 0, 

V Kolan; a, A Charvat; b, V Huber. 


Washington, near Canal, br manufactory; 
cost, $45.000; 0, Jas H Marten: a, Howe 
& Shelton. 


Monroe, near Clark, remodeling store 
bldg; cost, $25,000; 0, Rand & McNally; 
a, Thos W Wing. 

44th, near Drexel boul, st and br dwell; 
cost, $22,000; o, Mrs E F Skinner; a, I K 
& A B Pond. 

Cor’ Belden av and Larabee, br and st 
apartment house; cost, $45,000; 0, W L 
Prettyman; a, L G Hallberg. 


State, near Schiller, st and br dwell; cost, 
$14,000; 0, Mrs A M Chetlain; a, L G 
Hallberg. 


174 buildings less than $7,000 ip value. 


CLEV ELAND, O.—Mr. Schweinfurth, archi- 
tect, of this city, has plans on the boards 
for a cathedral, parish house, and church 
house to be erected here. 


Bo—-84 Euclid av, pressed br business 
bicig; cost, $18,000; 0, R Cohen; a, F C 
Bate; b, E J Rickards. 


COATESVILLE, PA.—At a recent congre- 
gational meeting plans for the new Presby- 
temian Church were adopted. Steam heat 
will be introduced and all modern improve- 
ments. Ihe pastor of the church is Rev 
Heary A MacKubbin. 


COLUMBUS, 0.—Locust cor sth, br busi- 
ness bldg; cost, $11.000; 0, A H Packard. 


31 dwells; cost, $61,600. 


DANVILLE, KY.—Crapsey & Brown, archi- 
tects, of Cincinnati, O., are preparing plans 
for a $15,000 school building to be erected 
at this place. 


FERNANDINO, FLA.—A cold storage 
warehouse and ice factory is to be erected 
at this place by a stock company. 


FINDLAY, O.—Presbyterian Congregation 
will build a $30,000 church in the spring. 
No plans have been accepted; R M Mit- 
chell, Pastor. 


FISHER’S ISLAND, CONN.—Plans are 
being prepared for a large hotel, to be 
erected at this place by G. Hoppes. 


GLASSBORO, N. J.—Whitney Brothers are 
about to erect 20 dwellings at this place. 


HARTFORD, CONN.—The plans and spe- 
cifications for the new building of the Board 
of Trade Room and Power Co, of Hartford, 
are now ready and may be seen at the office 
of the Hartford Screw Co. The buildiog is 
to be of brick and brownstone, and will be 
located on the corner of Capitol Avenue and 
Woodbine Street. The plans were con- 
structed under the supervision of George E 
Witherell, mechanical engineer of the Hart- 
ford Machine Screw Co, and the whole 
has been under the general supervision of 
Mr George A Fairfield, president of the 
company and chairman of the building com- 
mittee, who can furnish particulars. 


HOT SPRINGS, ARK.—An extensive ad- 
dition is to be made to Hotel Eastman, at 
this place, by Messrs. Sithen & Daw. 


JOHNSTOWN, PA.—Walnut st, br bidg; 
cost, $12,000; 0, Congreyational Church; a, 
Smith & Robinson; b, William Lloyd & 
Son. 


KIMBALL, TENN.—S M Patton Chatta- 
nooga, Tenn., has plans completed for 
hotel, at this place, to cost $125,000. 
Separate contracts will be let for heating, 
plumbing, elevators, etc. 


Also hotel at Tallapoosa, Ga., to cost 


$100,000, 


LEAMINGTON, ONT.—2-story br school- 
house; cost, $11,000; 0, Board of Educa- 
tion; a, Albert E French, Detroit, Mich; b, 
not let. 


MARION, PA.—An opera bouse is to be 
erected here at a cost of $25,000. 


MEADVILLE, PA.—A hospital, to cost 


$10,000, is to be erected in this city. 


MERIDEN, CONN.—High School av, 3- 
story br bldg, 2 stores, 2 tens; cost; $6.600; 
o, R Hicks; a, H M Jones; b, James Kane 
& Son. 
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MIDDLETOWN, CONN.—The city officials 
have instructed J M Hubbard to secure 
plans for a town and county building. 


MILWAUKEE, WIS.—Broadway and Ma- 
son st, office bldg; cost, 40,000; 0, Wis- 
consin Telephone Company; a, Ferry & 
Clas; b, P Dunn. 


MINNEAPOLIS, MINN.—325 rst av S, br 
office bldg; cost, $27,500; 0, A McKay; a, 
J Waley. . 

230 Oak Grove st, br and fr dwell: cost, 
$12,000; 0, E S Kendrick; a, Mr Joy; b, 
A McMullen & Co. . 

_ Cor 2% st and 2oth av S, br church: cost, 
$10,000; 0, Westminster Presbyte-ian 
Church; a,Chas E Sedgwick; b, Emil Bruce. 

745-7 Washington av N, br wholesale 
blk; cost. $37,500; 0, James & Byrnes; a, 
Edw S Stebbins. 

River bank at foot of Plymouth av, fr 
sawmill; cost, $40,000; 0, Leighton & Bar- 
rows, 

113 University av S E, br ven ten; cost, 
$10,000; 0 and a. J A Wright. 


MOUNT HOLLY, N. J.—The Mount 
Holly Carpet Mills have been purchased by 
James Dunlap & Co., of Philadelphia. and 
additional buildings will be erected at once. 


NEW DECATUR, ALA.—A furniture fac- 


tory is to be erected at this place by a re- 
cently organized stock company. 


ORLANDO, FLA.—Reports say that Mayor 
Marks is to establish a cigar factory at this 
place. 


PETITE COTE, ONT.—2-story fr hotel; 
cost, $8,000; 0, Albert Chapus; a, Albert 
E French, Detroit; b, not let. 


PHILADELPHIA, PA.—189 Bringhurst st, 

shop; 0, Thos Why & Sen. 

Ss Wysteria st, e Miller st, 8 dwells, b, 
Jas Hillyer. 

N w cor Boyer and Duane st, 2 dwells; b, 
Lamb & Wilson. 

E s Broad st, s Tioga st, Masonic Home; 
b, Jos Bird. . 

W s 30th st, s Chestnut st, office bidg; b, 
Lewis Havens. 

Ss 48th st, e Gray’s Ferry av, 4 dwells; 
b, Isaac Wood. 

Ss 50th st, e Willow av, dwell; b, John 
F Newlin. | 

Ss Hight st, e Cedar st, dwell; b, Jao O 
Broadbent. 

Ss Eleanor st, w 2d st, dwell; b, Lewis B 
Bitters. 

W s 35th st, n Wharton st, 6 dwells; o, 
Wm Marshall. 

W s gth st, n Jefferson st. 7 dwells: b, 
Robt Kaighn. 

Ss Market st, w 21st st, storehouse: b. 
W J Kelly. 

2412 N Front st, dwell; b, Ed Malloy. 

E s Emma st, s Abigail st, 3 dwells; b, 
Jas McNutt. 

E s 4th st, n Poplar st, dwell; b, Porter 
& ‘Thompson. 

E s 8th st, cor Ginter av, shop; b, John 
Weile. 

Ann, Jane and Chatham sts, 18 dwells; 
o, C W Cox. 

E s Venango st, n Del av, warehouse; o, 
M L Shoemaker. 


POINT MARION, PA.—It is proposed to 
erect a new school building at this place. 
Address Mr. Gans for particulars. 


POTSDAM, N. Y.—Ives Bros are about to 
build three additional stores to the ones 
now building; stone fronts, 3 stories. high; 


cost, $15,000 to $18,000; a, J P Johnston, 


Ogdensburg, N. Y 


PROVIDENCE, R. I.—Bowen st, 2 fr 
dwells; cost, $8,000; o, P H and M E Ma- 
son; b, H L Bassett. 

Atwells av, 2 fr dwells; b, Watts Bros. 


N Maio and Corn sts, br and st fire sta- 
tion; cust, $15,000; 0, City of Providence; 
b, H L Bassett. 

Sycamore st, 2 fr dwells; o, Susan Har- 
rington; b, W Sherman. 

Sutton st and Broadway, Queen Anne 
cottage; cost, $10,000; o, W A Waldon; b, 
Henry R Evans. 

Beacon av and Frank st, school-house; 
cost, $75,000; 0, City of Providence; b, 
Richard Hayward. 


BUILDING INTELLIGENCE. 


RED BANK, N. J.—A new Baptist church 
is to be erected at this place. For particu- 
lars address the Rev J K Manning, pastor, 
as above. 


ROCKWOOD, TENN. — The Rockwood 
Hotel Company will erect a botel, to cost 
$30,000, from plans prepared by W H 
Floyd, of Chattanooga, Tenn. — 


SHARON HILL. PA.—A new Metbodist 
church is to be erected at this place. 


SIOUX CITY, IOWA.—r4th and Pearl sts, 
stone dwell; cost, $15,000; 0, C Bruen; a, 
C P Brown; b, not let. 

11th and Pearl sts, fr dwell; cost, $8,000; 
o, W Lerch; a, same as above, 


SOUTH AMBOY, N. J.—A new Baptist 
church is to be erected here. 


SPRINGFIELD, O.—Cor Limestone and 
Main sts, stone front bldg; cost, $50,000; 
o, Gotwalt. 


STEELTON. PA. — Uhe Pennsylvania Steel 
Company contemplates erecting a foundry 
at this place, and the company’s draughts- 
man is vow preparing the plans. 


ST. LOUIS, MO,—Lindeil av and Sarah st, 
br dwell; cost, $10,000; 0, W A Stephens; 
b, CG Ewing. 

Morgan st and Ewing av, br flats; cost, 
$8,500; o and b, J J Biszant. 

S w cor Leffingwell and Lucas avs, 
br store and dwell; cost, $25,000; 0, Geo 
Sauerburn; b, P Riechers. 


Geyer and Missouri avs, br shop; cost, 
$12,000; o, U D Ry Co; b, Wm Cochran 
& Son. 


ST. LOUIS, MO.—The Mercantile Club will 
erect a $250,000 club house. Judge John 
H Terry, J B Case and others, are interested 
in the enterprise. 


ST. PAUL, MINN.—Richmond near Clay, 
kitchen laundry, bedrooms and _ boiler 
house; cost, $40,000; 0, City Hospital 
Commission. 

North near John, completion 3-story br 
school house; cost, $14,000; 0, St Mary’s 
Church. 


TACOMA, WASH.—Inspector Forbes has 
issued a permit to the city for the new city 
hall to be erected at the corner of oth and 
C sts. Hatherton & McIntosh are the 
architects, John I’ Long contractor. The 
cost of the building is estimated at $300,- 
000. 


TALLAPOOSA, GA.—A hotei, to cost, 

T00,000, is to be erected at this place from 

plans by Architect S M Patton, of Chatta- 
nooga, Tenn. 


TERRELL COUNTY, GA.—This county 
has decided to erect a $30,000 court-house. 


THURLOW, PA.—The members of the A. 
M E Zion Church will erect a new edifice 
at this place. 


VERONA, N. J.—Greve av, fr dwell: cost, 
$6,000; o, Dr H B Whitehorne; a, Harry 
L Yost; b, not let. 


WACO, TEX.—City hospital; cost, $11,000; 


o, City; a, W W Larmour; b, B Louguth. 


WASHINGTON, PA.—A_ new Baptist 
church is to be erected at this place. 


WATERBURY, CONN.—A_ new public 
school building is to be erected at this 
place. 


WHEELING, W. VA.—J B Hall, 2212 
Market st, is preparing plans for a bank 
bidg, tu cost $15,000. The material will 
be brick and stone, open grates, tiling, etc. 


WINTER PARK, FLA.—The sum of $25,- 
ooo is to be expended in improving the 
Winter Park Hotel at this place. 


BuILpDINGS.—There is nothing over $7,000 
to report at the following places : Ogdensburg, 
N. Y.: Clinton, Iowa; Poughkeepsie, N. Y.; 
Topeka, Kan.; Harrisburg, N. Y.; CGalves- 
ton, lex.; Worcester, Mass.; Geneva, N. Y.: 
Allegany, N. ¥.; Bay City, Mich.; Wilkes- 
barre, Pa.; Charleston, S. C.; Baltimore, Md.: 
Knoxville, ‘lenn.; Dayton, O.: Bethlehem, 
Pa; Newark, O.; Saginaw, Mich.; Warren, 
oF cae O.; New Haven, Conn.; Spring- 
field, O. 
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PROPOSALS FOR IMPROVING ENTRANCE 
to Galveston Harbor.—U. S. Engineer Office, 
Galveston, Tex., October 25, 1890. - Sealed pro- 
posals, in duplicate, will be received at this 
office, until 12 o'clock, noon, goth Meridian time, 
December 27, 1890, and then opened for delivery 
of materials in place for aprox tog the entrance 
to GALVESTON HARBOR, TEX. Preference 
will be given to materials of domestic produc- 
tion or manufacture, conditions of qua ity and 
price (import duties included) being equal. The 
attention of bidders is invited the Acts of Con- 
pagers ap nee February 26, ee re February 
23, 1887, Vol. 23, page 432, and Vol. 24, page 414, 
vu Geatutes at Large. For blank forms. for 
aid ayes and all necessary information, appl 
o CHAS. J. ALLEN, Major, Corps of Rogie 
neers. 22-23-24 


ae 
PROPOSALS FOR ROCK EXCAVATION 

and dredging, U. S. Engineer Office, Cleve- 
land, O., October 14, 1890.—Sealed proposals, in 
duplicate, will be received at this office until 12 
o'clock M, MONDAY, November 3, 1890, at 
which time they wil] be opened in Wome. of 
piadere for ROCK EXCAVATION and 
DREDGING at ASHTABULA HARBOR, O. 
All information can be obtained at this office 
The United States reserves the right to reject 
any or all proposes. Preference will be given 
to materials and plant of domestic production 
or manufacture, conditions of quali:y and price 
(import duties included) being equal. The at- 
tention ef bidders is invited to the Acts of Con- 
gress approved February 26, 1885, and February 
23, 1887, Vol. 23, page 332, and Vol. 24, age 414, 
Statutes at Large. LC COOPER OVERMAN’ 
Major of Engineers. 22 


U S. ENGINEER OFFICE, 905% EAST MAIN 
* Street, Richmond, Va., Octobe 1890. — 


ri 
Proposals for DREDGING and excavat ng rock 
from the channel of the James River near RICH- 


D, VA., for the construction of mattress 
dykes and jetties, will be received until noon of 
Decem ber 9, 1890, and then opened. Attention ig 
invited to Acts of Congress approved February 
26, 1885, and February 2 » 1887, Vol. 23, page 332, 
and Vol. 24 page 414. Siacutes at Large. In- 
formation can be had on application to Mr. C. P. 
E. Burgwyn, 905% E. Main Sreet, Richmond, Va. 
WM. P. CRAIGHILL, Colonel, Corps of -Bogi- 
neers, U.S.A. 23 


eS ai ere ae ae or ee EE 
REAKWATER AT NEW HAVEN, CONN,.— 
Engineer Office, U. S Army, Room 74, 
Army Building. 39 Whitehall Street, New York, 
November 1, 189.—Sealed proposa s, in tripli- 
cate, for construction of a breakwater at NEW 
HAVEN, CONN., will be received at this office 
until twelve (12) o’clock noon, on TUESDAY, 
December 2, 189. The attention of bidders is 
invited to Acts of Congress approved February 
26, z885. and February 23, 1887, Vol. 23, page 325 
and Vol. 24, page 414, Statutes at Large. Further 
information can be obtained at this office. D.C. 
HOUSTON, Colonel of Engineers. 25 
TS a ease, 


OCTOBER 24, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 

Treasury Department, Washington, D. C., unti 
2 o’clock P. M., on the 18th day of November, 1890, 
for allthe labor and materials required for the 

OINERY WORK, OOD OORING, 
etc.,for the U.S. Court-House and Post-Office 
building at PITTSBURG, PA., in accordance 
with drawings and specification, copies of 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for ¢s00. 
The Department will reject all bids received 
after the time herein stated for the opening of 
the same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Each proposals must be inclosed in an envelope, 
sealed and marked, ‘Proposal for the Joinery 
Work, Wood Flooring, etc., for the U. S. Court- 
House and Post-Office building at Pittsburg, 
Pa.,” and addressed to JAS. H. WINDRIM, 
Supervising Architect. 23 
ere scbide Rates Ended ata port a a 


TREASURY DEPARTMENT, U. S. LIFE- 
Saving Service, Washington, D. C., Octo- 
ber 22, 1890. Sealed proposals will be received 
at this office until 2 o’clock P. Mm. of WEDNES- 
DAY, November Rn? a the construction of 
two LIFE-SAVING STATIONS, one on FEN- 
WICK’S ISLAND, DELAWARE, one and a half 
miles north of the light, and one near OCKAN 
CITY, MARYLAND. Proposals will be received 
for one or both ere and bidders proposin 
for both should state for what sum they wi 
build each alone, and for what sum the two. 
Plans and specifications containing full informa- 
tion, and forms of Proposals. can be obtained 
from the Collector of Customs, Wilmington, Dele 
aware, Superintendent Fifth Life-Saving Dis- 
trict, Onancock, Virginia; Superintendents of 
Construction, Life-Saving Stations 24 State 
Street, New York rad and pon application to 
this office. HORACE L. PIPER, Acting General 
Superintendent, D. T. J. 22 
ail itech Nesebar ee EEL, 


OCTOBER 235, 1890. 


GERALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect 
Treasury Department, Washington, D. C., until 
2 o'clock P. M.,on the 19th day of November, 1890, 
for all thee LABOR AND MATERIALS re- 
quired to furnish and fix in place complete the low 
pressure, return circulation, steam heating and 
ventilating apparatus,and tocomplete the plumb- 
ing of the U. S. Court-House, Post-Office, etc., 
building at WINONA, MINN, in strict accord- 
ance with the drawings and specification. copies 
of which may be had on application at this office or 
the office of the Superintendent at Winona Minn. 
Each bid must be accompanied by a certified 
check for $300. The Department will reject all 
bids received after the time herein fixed for 
opening the same; also, all bids which do not 
comply strictly with allth requirements of this 
invitation. Proposals must be inclosed in enve- 
lopes. sealed and marked, ‘ Proposal for Low- 
Pressure, Steam Heating and Ventilating Ap- 
paratus, and for completion of the Plumb ng of 
the U.S. Court-House, Post-Office, ete., buildi 
at Winona, Miin,” and addressed to JAS, He 
WINDRIM, Supervising Architect. 23 
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NOVEMBER 1 


PROPOSALS. 


S. ENGINEER OFFICE. BOSTON, MASS., 

* October 15, 1890.—Sealed pro Is, in trip- 
licate, will be received at this office unti! noon 
of November 2: r890, for DREDGING from 
HINGHAM HARBOR, MASS., 20,000 cubic 
ards, more or less, of material. Attention is 
mvited to the Acts of Congress approved Feb- 
ruary 26, 1885, and February 23. 1887, Vol. 23, 
page 332, and Vol. 24. page 414, Statutes at Large. 
or fu!l information apply toS. M. MANSFIELD, 
Lieut.-Col. of Engineers. 23 


U S. ENGINEER OFPICE, BOSTON, MASS., 
* October rs, 1890. Sealed proposals, in trip- 
licate, will be received at this office until noon of 
November ar, 1 for DREDGING, from WEY- 
MOUTH RIVER, MASS., 25,000 cubic yards 
more or less, of material. Attention is invited 
to the Acts of Congress erpreyee February 
x88 5, and February a3 1887, Vol. 23, page 332, an 
Vol. 24, page 414, Statutes-at-Large. Por full 
information apply toS. M. MANSFIELD, Lieut. 
Col. of Engineers. 23 


PROPOSALS FOR CONSTRUCTION.—U. S. 

Engineer Office, 8 Euclid Avenue, Cleve- 
land, O., October 14, 1890 —Sealed proposals, in 
eupuctee will be received at this office until 12 
o’clock M. on MONDAY, November 3, 1890. when 
they will be opened in presence of bidders, for 
constructing 450 lineai feet, more or ‘tess, of the 
structure of east BREAKWATER at CLEVE- 
LAND.O. All information can be obtained at 
this office. The United States reserves the right 
to reject any or all proposals. Preference will be 
given to materials and plant of domestic produc- 
tion or manufacture, conditions of quality and 
price (import duties included) being equal. The 
attention of bidders is invited tothe Acts of Con- 
gres-,ap poe February 26, 1885, ae February 
23, 1887, Vol. 23, page 332, an ol, 24, © 44, 
Statures-at Large. L. COOPER OVERMAN’ 
Major of Engineers. 22 


PROPOSALS FOR DREDGING. — UNITED 

States Engineer Office, Cleveland, O., Octo- 
ber 14. 1890. - Sealed proposals, in duplicate, will 
be received at this office until 12 o'clock M. on 
MONDAY, the 3d day of November, 1890, and 
then opened, for EXCAVATING 240.000 cubic 
yards: more or less,of material fron SANDUSKY 

AY along line of proposed straight channel for 
Sandusky Harbor, O. Preference will be given 
to materials and pliant of domestic production or 
manufacture, conditions of quality and price 
(import duties included) being equal The at- 
tention of bidders is invited to Acts of Congress 
approves February 24, 1885 al February 328, 
21887, Vol. 23, page 332, an ol. 24, page 414, 
Statutes at Large. Ai information ean be ob- 
tained at this o . The United States reserveg 
the right to reject any or all proposals. L. 
COOPER OVERMAN, Major of Engineers. 22 


U S. ENGINEER OFFICE, ST. AUGUST- 

¢ ine, Florida, October 1s, 1 Sealed pro- 
posals, in triplicate, for furnishing materials 
and constructing J ETTIES at the mouth of ST. 
JOHN'S RIVER, Fla., will be received at this 
Office until 12 o’clock, noon, standard time, on 
November 1s, 1890, and then be opened 
diately. . For all information apply to this office. 
The attention of bidders is invited to the Acts 
of Congress approved February 26, 1885, and 
February 33, 1887, Vol. 23, page we and Vol. 2 

ge 414, Statutes at Large. . M. BLACK, 
Capiain, Corps of Engineers, U.S. A. 23 


U S. ENGINEER OFFICE, CHARLESTON- 
* Kanawha, W. Va., September 1890. — 
Proposals for building the OUNDATIONS, 
and the pier, abutment, etc., for a movable dam 
at lock No. 7 of the great KANAWHA RIVER 
improvement, will be received at this office until 
3 P.M. of December 3. 1890. and then opened. The 
attention of bidders is called to the Acts of Con- 
gress approved February 26, ee. and February 
23, 1887, Vol. 23, page 33%) and Vol. 24, page 4: 
Statutes at Large. Information can be obtaine 
by eppicance to ADDISON M. SCOTT, Resi- 
dent Engineer. WM. P. CRAIGHILL, Colonel 
of Engineers, U.S. A. 23 


U Be Bee baltic OFF ie oh bat Sak ereee 
. Stree imore, Md., September 30, 1 
ls for completing the SHIP-OHAN. 


—Pro 


NEL leading to the harbor at Baltimore, will ' 


be received until noon of December 32, 1890, and 
then opened. The attention of bidders is in- 
vited to the acts of Congress approved February 
26, 1885, and February 23, 1887, vol. 23, page 332, 


and vol. 24, page 414, Statutes at Large. For 
information appl to WM. P. CRAIGHILL, 
Colonel Corps o gineers, U.S. A. 22 


U S. ENGINEER OFFICE, BOSTON, MASS., 
* October 15. 1890.—Sealed pro ls, in trip- 
licate, will be received at this office until noon 
of November 22, 1890, for DREDGING from 
SCITUATE HARBOR, MASS., 30,000 cubic 

ards, more or less, of material. Attention is 
nvited to the Acts of Congress approved Feb- 
ruary 26, 1885, and February 23, 1887. Vol. 23, 

ge 332, and Vol 24, page 414, Statutes at Large. 

or fail information apply to S. M. MANS- 
FIELD, Lieut.-Col. of Engineers. 23 


OCTOBER 17, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
’ at the office of the Supervising Architec 

Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the s4th day of November, 
1890, for all the labor and materials uired to 
do all the DECORATIVE PAINTING, etc., for 
the first, second, and attic stories and main 
stairway hall of the U.S. Post- Office, etc., build- 
ing at SPRINGFIELD, O., in accordance with 
the specification and general plans of building, 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for $120: 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Bids must be inclosed in an en yeloue, sence and 
marked, ** Proposal for Decorative Painting, etc., 
for the U.S. Post Office, etc.. ltarta oh ppring- 
field, O.,”” and addressed to JAS. H,. WINDRIM, 
Supervising Architect. 22 


imme- . 


PROPOSALS. 


PROPOSALS FOR DREDGING.—U. 8. ENGI- 
neer Office, 601 Eighteenth Street, N. W. 
Washington, D. C., October 17, 1890.—Sealed pro 
sals, in triplicate, for DREDG NG in the Po- 
omac River at Washington, D. C., will be re- 
ceived at this office until re M. on TUESDAY, 
November 25, 1890. The attention of bidders is 
invited to the Acts of Congress approved Febru. 
ary 26, 1885 and February 33, 1887, Vol. 23, page 
332, and Vol. 24, page 414, Statutes-at-Large. For 
specifications, forms of bid and other informa- 
on, epply at this office. PETER C. HAINS, 
Lieut.-Col. of Engineers. 24 


U S. ENGINEER OFFICE. BOSTON, MASS., 
~* October 15, 1890 —Sealed pro Is, in trip- 
licate, will be recetved at this office until noon 
of November 24, 1 for DREDGING in BOS 
TON HARBOR, MASS., 70,000 cubic yards of 
material, more or less. Attention is invited to 
the Acts of Congress approved February 2 
1885, and abn 23, 1887, Vol. 23, page 332, an 
Vol. page 414, Statutes at Large. For full in- 
formation apply to S. M MANSFIELD, Lieut.- 
Col of Engineers. 23 


PROPOSALS FOR DREDGING.—UNITED 
States Engineer Office, Mobile, Ala.. October 
20, 1890. —Sealed piopusels for DRELGING in 
MOBILE HARBOR, ALA.; BILOXI HARBU 
MISS , and PASCAGOULA RIVER, MISS., wil 
be received at this office until 12 o’clock M. 
THURSDAY the aoth day of November, 1890, and 
opened say Caanibet sat thereafter in presence of 
bidders. Specifications, general instructions to 
bidders, and blank forms of propusal will be 
furnished on application to this office. The at- 
tention of bidders is invited to the Acts of Con- 
eras nye February a0: sete) and February 
23, 1887, Vol. 23, page 332. an Ol. 24, © 4l4 
Statutes at Large. A. N. DAMRELL, Major of 
Engineers, U.S. A. 2 


U POctsbee eae Seni oe rena 
° ctober ts, 1890.— sea proposais., in tr 
licate, will be received at this office until oon 
of November s1, peg for the delivery of 225.000 
tons, more or less of RUBBLE-STONE, for the 
Harbor of Refuge, SANDY BAY. CAPE ANN, 
MASS. Attention is invited to the Acts of Con- 
gress approved February 26, ety and February 
23, 1587, Vol. 23, page 332, and Vol. 24, page 414, 
tatutes a' Large. For full information apply 
to S. M. MANSFIELD, Lieut. Col. of Engineers. 
U S. ENGINEER OFFICE, ROOM 62, ARMY 

* Building, New York, October 1s, 1890.— 
Sealed proposals, in triplicate, will be received 
at this office until 12 o clock, noon, WEDNES- 
LAY, November 19, 1890, for the following work: 
1. For the construction of new DIKES; II., for 
rebuilding and repairing existing dikes; 11I., 
for dredging in the Hudson River betwcen New 
Baltimore and Troy, N Y. Amount available, 
$105,000. The attention of bidders is invited to 
Acts of Congress, approved February 26, 188s, 
and February 23, 1887, Vol. 23, page 332, and Vol. 
24, page 414, Statutes-at-Large, and the River 
and Harbor Act of September 19, 1890, Sections 6 


to 12. For specifications, blank forms, and all 
information, apply to the undersigned. G. L 
GILLESPIE, Lieut.-Col. of Engineers. 24 


OFFICE CONSTRUCTING QUARTERMAS- 

ter, Fort Thomas, Ky., October 27, 1890. — 
Sealed proposals, in triplicate, subject to usual 
conditions, will received at office of Con- 
structing uartermaster, U. S. A., FORT 
THOMAS, KY., until 1: A. M., November 27, 1890, 
and then opened, for construction there, of a 
HoOSspitT and hospital steward’s quarters, 
and for the steam heating apparatus for the 
hospital. and for the plumbing ef each building. 
The United States reserves the right to reject 
any or all bids, or parts thereof. Plans and 
specifications to be seen at this office, with tull 
instructions as to bidding. Envelopes contain- 
ing proposals should be marked, ‘‘ Proposals for 
Hospitals, etc.,”” and addressed to rst Lieutenant 
R. B. TURNER, 6th Inf'try, A. A. Q. M., U.S.A. 


OCTOBER 28, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C.. until 
2 o'clock P. M. on the 2sth day of November, 
1800, for all the LABOR AND MATERIALS 
required for the erection and completion of the 
U. S. Court: House, Custom-House and Post- 
Office building at BROWNSVILLE, TEX., in 
accordance with the drawings and specification, 
copies of which may be had on application at 
this office or the office of the Superintendent at 
Brownsville, Tex. Each bid must be accom- 
panied by a certified check for $500. The Depart- 
ment will reject all bids received after the time 
herein stated for opening the same; also, bids 
which do not strictly comply. with all the require- 
ments of this invitation. oposals must be in- 
closed in an envelope, sealed and marked 
**Proposal for the Erection and Completion o 
the U. S. Court- House, Custom- House, and Post- 
Office building at Brownsville, Tex..’’ and ad- 
dressed to JAS. H. WINDRIM, Supervising 
Architect. 23 


OCTOBER 2% beat 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 

Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the goth day of November 
1890, for all the LABOR AND MATERIALS 
necessary to complete the approaches, ae 

latform, post-office lookout, etc., for the U. S. 
Court-House and Post-Office buildizg at PITTS- 
BURG, PA., in accordance with the drawings 
and specification, copies of which may be had on 
application at this office or the office of the Su- 
perintendent. Each bid must be accompanied by 
a certified check for $300. The Department will 
reject all bids received after the time herein 
stated for opening the same; also, bids which do 
not comply strictly with all the peduemen 
of this invitation. Proposals must be inclosed in 
an envelope, sealed and marked, ‘ Proposal for 
the Approaches, Mailing Platform, Po-t-Office 
Lookout, etc., for the U. S. Court-House and 
Post-Office building at Pittsburg, Pa.,’’ and 
addressed to JAS. H. WINDRIM, Su 
Architect. 


a3 | 


PROPOSALS. 


WATER-WORKS, Ballinger, Tex.—Proposals are 
wanted until] January 1, 1891, for the construct:on of a 
oe of water-works. Address Mayor B. S. Taylor, 
as above. 


BRIDGE, Sheboygan, Wis.—Proposals are wanted, 
no date specified, tor furnishing specifications for a 
swing iron bridge. Address C. V. Boley, City Eagi- 
neer, as above. 


STREET WORK. KansasCity, Mo.—Proposals are 
wanted until November 3 and 6, for the improvement 
of certain streets of this city. Address E. Butts, City 
Engineer, as above. 


DIKE, New York ae eee are wanted un- 
til November 19, for building about 1.000 feet of dike 
at Saugerties Harbor, N.Y. Address Lieut .-Col. G. 
L. Gillespic, U.S. A., as above. : 


WATER-WORKS, Ellsworth, Kan.— Propesals are 
wanted until November rs. for constructing a system 
of water-works on the reunion grounds at this place. 
Address Ira F. Collins, Department Commander and 
Chairman Trustees G. A. R., as above. 


STREET WORK, New Haven, Conn.—Mr. A. B 
Hill, City Eng:neer, will receive nids uotil November 
10, for removing about 27,000 cubic yards of earth, 
and fo: furn shing and s-tting about 13,000 lineal feet 
ot 16-1nch curb stone—North Kiver bluestone. 


ELFCTRIC LIGHT PLANT, Harrison, O.—Pro- 
posals are warted until November 24, for the cons‘ ruc- 
tion of an electric hight plant at this place. Address 
Mayor J. A. Graft, as above. 


REMOVING ROCK, New York City.—Proposals 
are wanted unt)! November 26, for removing 560 coo 
cubic yards, more or less, of material from the Hariem 
R.ver, Spuytyn Duyvil Creek, avd from the cut 
through Dyckman’s Meadow. Address Lieut.-Col. 
G. L. G Hespie, U. S. A., as above. 


WATER-WORKS, Hebron, Neb —Proposals are 
wanted wu: til November s, for the construction of a sys- 
tem of water-works at this place. Address F. C. 
Hensel, City Clerk. as above. 


WATER-WORKS. Lexington, Neb.— Proposals are 
wanted uotii November 10, for the construction of a 
system of water-works at this piace. Address A. A. 

ichardson, C. E., Lincola, Neb. 


BRIDGES, Uamilton County, O.—Proposals are 
want-d unt:'l November 22. for the construction of 
three iron bridges. Address the Board of County 
Comm:sstoners, as above. 


BRINGE APPROACHES, Roanok-, Va.—Propo- 
sals are wanted uoti! November r4, for the erectioa of 
the approaches to the bridges at Randolph, Henry 
and Park Streets. Address the Committee on Bricges, 
as above. 


DREDGING, Chicago, I1!1.—Proposals are wanted 
until November 16. for doing dredasng in Calamet 
River, Illinois and Indiana, and in Ca.umet Harcor, 
It, Address Captain W. L. Marshall, Corps of En- 
gineers, U. S. A., as above. 


DREDGING, New York City. — Proposals are 


wanted until November 19, for dred: ing and blasting 


Middle Ground, off Sunken Meadow, East River, 
N.Y. Address Lieut.-Col. G. L. Guiilespie, U.S. A., 
as above. 


DREDGING, New York City. — Proposals are 
wanted until November 21, for dredging in Newtowa 
Creek, N. Y.; Gowaous Bay, N. Y.; aod Rantan 
Bay, N. J. Address Lieut.-Col. G. L. Gillespie, 
U.S. A., as above. 


DREDGING, New York City. — Proposals are 
wanted until November 19. for dredging in shes daha 
er’s Creck, near New Hamburg, N. Y. Address 
ieutenant-Colonel G. L. Gillespie, U. S. A., as 


above. 


WATER-WORKS, Harrison, O.—Proposals are 
wanted until November 24. for the construction of a 
system of water-works at this place. Address Mayor 
J. A. Graft, as above. 


RIPRAP STONE, Charlestoo, S. C.—Proposals 
are wanted until November 18, for furnishing about 
50,000 tons of riprap stone oo th- South Jetty. at this 
place Address Captain Fredersc V. Abbot, U.S. 
A., as above. 


DREDGING, Charlestoa, S. C.—Proposals are 
wanted watil November a1, for dredging 1» Wappo 
Cut, S. C., Brickyard Creek, S. C., and between 
Estherville and Mivim Creek, $C. Address Captain 
Frederic V. Abbot, U.S. A., as above. 


LIGHTING, Jersey City, N. J.—Proposals are 
wanted until December 1, for lighting the public 
streets of this place for one ycar from Decembrr r. 
Address G. P. Robinson, Clerk of the Board of Police 
Commussioners, as above. 


DREDGING, Charleston, S. C.—Proposals are 
wanted until November 20, for dredging about 40,v00 
cubic yards of materal at this place. Address Captain 
Frederic V. Abbot, U. S. A., as above. 


PROPOSALS. 


ARTESIAN WELL, Charleston, S. C.—Proposals 
are wanted uati! December 1, for sinking an artesian 
well. Address Zimmerman Davis, Secretary Water- 
Works Department, as above. 


SEWERS, Victoria, B. C.—Proposals are wanted 
until December 17, for the construction of certain 
overs this place. Address Welliagton J. Dowler, 
as a e. 


ARTES:AN WELLS, Haroa, S. D.—Propoeals 
are wanted, no date specified, for sinking, etc., 10 
artesian wells. Address Fred. B. F. Coffin, as above. 


WATER-WORKS, San Angelo, Tex.—Proposais 
are wanted uatil November ro, for furnishing a quan- 
tity of material for the Water-Works Department 
Address J. V. Millspauch, President San Anye!l 
Water-Works Company, as above. 


BRIDGE. Zaaesville, O.— Proposals are wacted until 
November 11, for the coustruction of a bridge across 
the Alusk ngum River. Address J. A. Knight, Audi- 
tor, as above. 


RESERVOIR, Philadelphia, Pa.—Prop>sals are 
wanted uatii November 7, for the constructioo of a 
reservoir, Addreas Louis Wagner, 1322 Filbert Street, 
as above. 


STREET WORK, Norwood, O.—Proposals are 
wanted until November 5 for doing certain atrect work 
acne place. Address E. G. Balies, Village Clerk, as 
above. 


DREDGING, Fall River, Mass.—Proposais are 
wanted, no date specified, for doing certain dredging. 
Address Wm. C. Atwater & Co , as above. 


LEVEE WORK, Tallulah, La.—Proposals are 
wanted until November 5, fur tke construction of 
certain levees. Address F, L. Maxwel., Pr. sideat 
Levee Board, as above. 


VIADUCT. Columbus, O.—Proposals are wanted 
unt! November 17 for the constructt n of a viaduc’ at 
this place. Address Frank J Reiphard, County Audi- 
tor, as above. 


BRID.>E, Joliet, Ill.—Proposals ase waated until 
November 10, for the erection uf an iron baea! 34 at this 
pines. Address Charles C. Wilcox, City Clerk, as 
above. 


SEWERS, New York City —Proposals are wanted 
until Nov mber 6, tor the const:uct on of certaia 
sewers in this city. Address the Department of Pub- 
lhe Works, a>» above. 


HEATING. St. Louis, Mo —Proposals are wanted 
until November 11, tor hot water geneiator and piping 
and covenng steam pipes at Female Hospita:. Ad 
George Burnet, President Board of Public Works, as 
above. 


DREDGING, New York City.—Proposals are 
wanted until] November 12, tor dredging the bulkhead 
at Seventy-eighth Street, North River; the balkhevwd 
between Seventy-exghth and Seventy-nointh Streets, 
North River, and the half slips scyoinne Seventy- 
ninth Street Pier, North River. Address the Depart- 
ment of Docks, Prer A, North River, as above. 


BRIDGE, Marble Falls, Tex.— Proposals are wanted 
until November 18, for the construct on of amo :ron 
brndge over the Colorado River at this place. Address 
Louis G. Hester, Civti Engineer, as above. 


ARTESIAN WELL, Chamberiain. S. D. — Pro- 
posals are wasted uat:! December s, for the completion 
of the Pleasant Grove artesian wel. Address A. E. 
Roberts, County Judge, as above. 


BRIDGE, Rothville, Mo.—Proposals are wanted 
until November E for the erection of a bridge over 
Yellow Creek. Addrese Joho A. Lee, Clerk Chariton 
County Ceurt, as above. 


WANTED. 


TOO LATE FOR CLASSIFICATION. 


ANTED.—POSITION AS DRAUGH TSMAN 

on bridge or hydraulic works, in New York, 
Brooklyo or Jersey City. if possible, by a Swede grad- 
uate from the Royal Technical High School at Stock- 
holm. Have bad some experience. Want a smail 
salary to start with. Address S. N., care of Tue 
ENGINEERING AND BuI_p1ING Recorp, New York. 23 


W ANTED—SALESMAN FOR OUT OF TOWN 
trade, to seil hot-water heater on com mission. 

One having trade with steam fitters and plumbers pre- 

fersed. Address TRADE Box 103, this office. 


FFERST-CLASS PLUMBER WOULD LIKE JOB 
out of city. Address C. J. C., Box 103, this 
office. 23 


THE THAMES RIVER BRIDGE AND APPROACHES. 


Report by ALFRED P. Bo.ter, Chief Engineer, to the General Manager 
of the New York, Providence & Boston R. R. 


A DESCRIPTION OF THE LONGEST DRAW-SPAN IN AMERICA. 


Only a small edition of this valuable work has been published. Complimentary 
copies will be given to railway officials and leading contractors, and all remaining copies 
will be sold at $5.00 per copy. This book will be found to be a valuable addition to the 


engineer's library. 


SENT PoSTPAID ON RECEIPT OF PRICE. 


| Address, Book Department, THE ENGINEERING AND BUILDING RECORD, 


277 Pearl Street, New York. 
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SPECIAL OFFERS. 


DouBTLEss many of our subscribers have a 
friend or friends who think of subscribing to THE 
ENGINEERING AND BUILDING RECORD for the 
coming year, and as every paper, however success- 
fulit may be, desires to increase the number of its 
subscribers, the followtng offers are made, to 
hold good during October, November and De- 
cember, 1890: 


Any present subscriber can have his sub- 
scription extended one year by sending: 


One Renewal and One New Subscription, .§7.25 
Two 46 46 
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The new subscribers will receive, free 

of charge, the remaining Issues of 
1890, that Is, those which appear 
after the order is received. 


THE ENGINEERING AND BUILDING RECORD, 
P. O. Box 3037. 277 Pearl Street, New York. 


‘furnish Newark with a new supply. 


THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS’ NOMINATIONS 
FOR 1891. 


THE nominations for officers of the American 
Society of Civil Engineers for the coming year, 
as reported in another column, will excite special 
interest, because of the nomination for secretary. 

This is the first time that the members are 
given the opportunity of voting in the regular 
way in favor of the policy that the chief execu- 
tive officer of the society—z. ¢., the secretary, 
should be a man who is not practicing the pro- 
fession of a civil engineer, but who gives his 
entire time and efforts to the society and to the 
furtherance of its interests. Our readers will 
remember that this journal distinctly advocated 
such a policy several years ago, when the present 
popular secretary was elected to the office of 
State Engineer. His growing practice asa con- 
sulting engineer, and his duties for the State, 
have made it manifest that it is a physical impos- 
sibility for him to give to the society the time 
that its members have a right to expect and 
that its interests demand. We presume that the 
nomination of another man for the position 
of secretary is due to the fact that Mr. Bogart 
is unwilling to give up the active practice of a 
profession, tn which he has attained distinction, 
for the salary which the Society will pay its 
secretary. His election to the position of first 
vice-president will, however, be an honor well- 
earned by long and valuable services. 

The nominating committee are deserving of 
credit for giving the membership of the Society 
the opportunity of declaring for or against the 
policy that the chief executive officer should 
not be in active practice, but should devote his 
sole time and energies to the Society’s interests. 
It should be distinctly understood that in adopt- 
ing this policy tt is no reflection on the present 
secretary, because he accepted, and has held, the 
position with the distinct understanding that he 
was to remain in active practice. 


WISDOM IN NOT SELLING A WATER- 
WORKS FRANCHISE TO THE 
HIGHEST BIDDER, 


THE authorities of Montclair, N. J., an at- 
tractive suburb of New York, have recently 
taken an action with regard to the purchase of 
their water-works, under an option held by them, 
from the original builders of the same, which is 
noteworthy as one of the few instances where 
public officers have the courage to decide a case 
On its merits, in spite of the criticism that fol- 
lows a refusal to let a contract to the lowest 
bidder, or to sell a franchise to the highest 
one. 

The water works at Montclair were owned by 
responsible parties, who are also connected with 
the corporation which own water privileges in 
the Ramapo Water Shed, and who are now con- 
structing works to carry out their contract to 
It is only 
a question of time when the Montclair Com- 
pany will have to abandon its present source of 
supply as being in danger of contamination, 
because of the growth of the town. When that 
time arrives, the present owners would be in 
possession of the most available source— 
and if other parties owned the works 
they would, in all probability, have to pur- 
chase water of them on their terms, or main- 


tain an inferior service. The town cannot, at 
this time, issue bonds to buy the works, yet they 
might have taken the option, under a sharp con- 
struction of their contract, in order to sell it 
again to speculators at a profit. The decision, 
therefore, not to make merchandise of the option 
was, under the circumstances, a wise one,.since 
the character and responsibility of the owners 
of a water-works franchise 1s a most important 
consideration. 

We commend such action to the authorities 
of other communities who fear criticism on the 
rejection of the lowest bid, though their judg- 
ment tells them such action would be for the 
ultimate best interests of their town. 


THE PROPOSED JUNGFRAU RAILROAD 
AND ITS PROBABLE EFFECT ON THE 
HEALTH OF THE PASSENGERS. 


AS NOTED in our columns a short time ago, 
the Swiss Federal Council has under considera- 
tion proposals for constructing a railroad up 
the Jungfrau Alp for the convenience of tourists. 
The question as to whether the great and rapid 
ascent to be obtained would be injurious to the 
health of the passengers has been referred to a 
medical committee, consisting of Geelick, Kro- 
necker and Veith, whose report, dated September 
18, is now before us. 

The proposed railroad would be about 6 kilo- 
meters long, and rise from an altitude of 870 to 
one of 4,130 meters above sea level. Oneof the 
plans proposes to use a cable, another compressed 
air asthe motive power. ‘l‘he greater part of the 
road would lie above the level of the perpetual 
snow line, and the dangers to health would 
arise in part from exposure to cold and storms, 
but chiefly from the comparatively sudden 
diminution of atmospheric pressure. So far as 
the question of exposure is concerned, the pro- 
jectors propose to avoid it by constructing the 
road largely, or entirely, in tunnels. On the 
pneumatic plan the tunnel would be a necessity. 

Many men on the Andes and the Himalayas 
live continuously at heights of from 3,000 to 
4,000 meters above the sea level, and in Thibet 
there is at least one village, at the height of 
4,900 meters, where the inhabitants do not ap- 
pear to be injured by their elevated positions. 
Nevertheless, it requires a long period to fit men 
to live under such unusual conditions, and the 
more sudden the change the greater the suffering. 

In the construction of a tunnel in the Andcs 
for a road from Callao to Oroya, the tunnel 
being at an altitude of about 4,000 meters above 
the sea, almost every workman, except those 
who were natives of the vicinity, suffered from 
the rarity and diminished pressure of the air. 
Sensations of want of breath, palpitation of the 
heart, giddiness, headache, etc., are common. 
In some cases, where the ascent has been rapid, 
there are hemorrhages, and these are especially 
to be feared in cases of advanced disease of the 
lungs. Usually, travelers ascending mountains 
begin to complain at an elevation of about 3,000 
meters, but there are great differences in differ- 
ent localities tn this respect. 

The report suggests that any peculiarities of 
this kind which the vicinity of the Jungfrau may 
have can easily be determined by experiment, 
using a captive balloon for the purpose, and fin- 
ishes with the conclusions: (1) That the con- 
struction of such a railroad is possible; (2) That 
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it should not extend above a height of 3,000 
meters; (3) That it is not expedient to grant a 
permit for the construction of the road until 
those who seek the privilege have shown that 
such a rapid ascent is without danger to health. 
The latter clause would have no weight in this 
‘country. We should say that if the promoters 
of the road chose to take the risks of its being a 
pecuniary failure, as it certainly would be if a 
few cases of serious injury to health occurred 
among its passengers, they could do so, and 
should leave it to their self-interest to furnish 
the demonstration suggested. 


THE PANAMA CANAL. 


THE ,Panama Canal Company will be giyen an oppor” 
tunity to pass its work over to a new company, under the 
provisions of the bill in reference to its affairs, which it is 
expected will soon become a law. In the bill the Colom- 
bian Government grants the representative of the com” 
pany an extension of ten years in which to complete the 
canal and open it to trafiv. The extension is granted on 
numerous conditions. The bill provides that a new com 
pany shall be formed,to finish the work, to which com- 
pany the liquidators of the present company shall turn 
over the canal, its equipments, etc. The new company is 
to be organized with sufficient capital to complete the 
work, and to recommence excavations within eighteen 
months from the date of the signing of the contract under 
the present law. 

Tne present company is to cancel, as indemnity to the 
Government, for expenditures incurred on the Isthmus, 
the $500,000 loan for which the Government is now liable. 
The company will be obliged to furnish the Government 
$100,000 per year in order to maintain a garrison of 250 
men to preserve order along the line of the canal while 
work is in progress, and subsequently tor the protection 
of the transit. ‘lhe lands required by the company for all 
artificial lakes and banks will be gratuitously ceded when 
the Government is the owner, and, when private individ- 
uals, they will be judicially expropriated and transferred 
to the company at a cost not calculated in their possible 
value subsequent to the completion of the canal. 

In return for the extension of time the company will be 
required to pay the Government $4,000,000, and to cede 
shares and privileges in the new company to the value of 
$4,000,0¢cd. The payment of this sum is to be made 
withio five years, in yearly installments, the first install- 
ment to be paid in three months after the new company 
shall have been definitely formed. Should the new com- 
pany not be organized and work resumed within the eight- 
teen months fixed, the contract in force will become void 
and the Government will take possession of the property. 
The delegate the Government had the right to appoint on 
the managing council of the old company will hold the 
same advantages in the new company. The guarantee of 
$150,000 given by the company will continue in force in 
order to insure compliance with the obligations imposed 
py the former contract and those that may be made. The 
Government is authorized, in case the privileges expire, 
as provided by the old contract, or under the conditions of 
the bill, to contract with a new company for the comple- 
tion of the canal under certain conditions. 


NOTES. 


OTTAWA, CAN., is to have an electric street car line, 
and a local firm has been awarded the contract. 


AccorDING to L’Electricite, Santa Cruz, a city of 
16,000 inhabitants, and the capital of the Canary Islands, 
has a soil of such extreme hardness that trenches and 
street excavation for gas works have been impracticable, 
and present negotiations for an electric light service make 
special allowance for the post holes, azd reduce their 
number as mush as possible. 


ACCORDING to a Corpus-Christi, Tex., account, a party 
of Government engineers recently viewed Rope’s Pass 
through Mustang Island, from Corpus Christi to the 
Gulf. ‘The passage now is a canal 30 feet wide by 16 
feet depth, with a fall of about 6 inches to the mile, two 
miles Jong, through Mustang Island. ‘The project is to 
dig a ditch 30 feet wide and 16 feet deep from Corpus 
Christi to the Gulf. This, it is thought, will in go days 
make a channel 500 feet in width, of sufficient depth to 
admit the passage of vessels of the largest draught. 


THE Allegheny, Pa., County Road Convention met at 
Pittsburg last week. The object of the convention was 
to take action in regard to the enactment of a law by the 
next Legislature for the improvement of the public roads. 


THE prevalence of diphtheria at San Francisco, Cal., is 
ascribed to the neglect to flush the city’s sewers. 


SPOKANE FALLS, WASH., utilizes water power for 
generating electricity, the latter serving for both lighting 
and power purposes. There is an available head of 70 
feet of water and 12 pairs of Victor turbines are employed. 


SPRINGFIELD, MASS., is studying the electric street car 
problem with the view of adopting one of the several 
systems now available. 


THE project to construct a ship canal across New Jersey, 
from the Delaware to the Atlantic, has already taken hold of 
the public mind, and seems to rank high among the 
probabilities of the future. 


IMPORTANT TUNNELS OF THE WORLD. 


AMONG the important tunnels of the world, the follow- 
ing have recently been given : 


The Allegheny Portage tunnel was built in 1831. 


The Black Rock tunnel, on the Reading railroad, was 
constructed in 1836. 


A tunnel 6 606 feet long was driven under Lake Erie 
from Cleveland, O., for the purpose of obtaining pure 
water. 


The Sand Patch tunnel, on the Pittsburg and Cornells- 
ville branch of the Reading, was completed in 1871. 


Cesar found Alexandria honeycombed with subterranean 
tunnels supplying water from the Nile to the bouses of the 
city. : 

The St. Gothard tunnel through the Alps was begun in 
the fall of 1872. Its length is nine and a quarter miles 
and its cost some $10,000,000. 


The Kingwood and Broadtree tunnels, and the Chesa- 
peake and Ohio railroad and the Great Bend tunnels are 
specimen pieces of beavy tunneling in the United States. 


The Hudson river tunnel is progressing satisfactorily. 
The daily progress is 3.4 feet. The distance already 
reached is 2,260 feet, the total distance to be covered 
being 5.060 feet. 


The tunnel driven under Lake Michigan, to secure pure 
water for Chicago, begun in March, 1864, was constructed 
two miles in length to a crib in the lake, inside of which 
an iron cylinder was sunk. 


The new aqueduct from the croton dam to New York 
City, a distance of 29.63 miles, or including the pipe lines 
to the Central Park reservoir of thirty-three miles, is the 
largest piece of tunneling yet done. 


Of subaqueous tunnels the most famous is that under 
the Thames at London, begun in 1807 and finallv com- 
pleted for foot passengers in 1843; total length, 1,200 feet: 
cost, $6,000 a lineal yard, or a total of $2,500,000. 


The cast-iron tunnel under the St. Clair river, connect- 
ing Canada with the United States, has recently been 
completed. ‘he total length is 6,050 feet, of which 2,300 
feet is under the river bed. The outside diameter is 21 
feet. 

The Mont Cenis tunnel was a tremendous engineering 
work, in which air pumps were worked by hydraulic power 
although the work was begun by hand labor in 1857. It 
was finished in 1871, the total cost having been $15,000,- 
000. 


The Hoosac tunnel project was originally considered as 
far back as 1825. It was not until the Shanly Brothers, 
of Montreal, in 1868, took the contract that construction 
was rapidly pushed. They completed their work in 
December, 1874. 


The Roman tunnels served as aq -educts, the one to tap 
Lake Albanno, begun 389, B. C., being 6,000 feet long. 
On the aqueduct to connect Lake Fucinus with the River 
Liris 30,000 men were employed for ten years, the work 
being finished A. D. 52. 


The Musconetcong tunnel, on the Lehigh Valley rail- 


road, a specimen of heavy tunneling by means of machine 
drilling, was begun in 1872 and finished in 1875. 


Ir ‘* Architect” of Brooklyn, N. Y. will send us his 
mame and address, his letter under date of November 4 
will receive attention. Ordinarily anonymous communi- 
cations are destroyed unnoticed. 


MEETINGS OF ENGINEERING SOCIETIES. 


The American Socisty or Civit Encineers holds its regular 
meetings on the first and third Wednesday in each mooth, at the 
House of the Society, 127 East Twenty-third Street, New York. 

The Boston Sociaty or Civit Encinegsrs holds its regular meet- 
ings at the American House, Boston, at 7.30 P.M.,0n the third 
Wednesday in each month. 

The Wasregn Society oF Encinzggrs holds its regular meetings 
at No. 78 La Salle Street, Chicago. at 7.30 P.M., on the first 
Wednesday in eacb month. 

The Encinegrs’ Cus of Sr. Louis holds regular meetings in the 
club’s room, Laclede Building, coraer Fourth aad Olive Streets, Se. 
Louis, on the first aod third Wednesdays to each month. 

The Encineges' CLus or PuHicapevrpwia holds regular meetings 
at the House of the Club, 1122 Girard Street, Philadelph a. 

The Encinegers’ Socigty or Westean PENNSyLVaniA holds regu- 
lar meetings on the third Tuesday io cach month, at 7.30 P. M., at its 
rooms in the Penn Building, Pittsburg, Pa. 

‘the Enctnzers’ Civs or Cincinnati holds its regular meetings 
at 8 p. mM. on the third lhursday of each month at the Club rooms, 
No. 24 West Fourth Street, Cincianati. 

The Civic ENGinexurs’ CLus or Cravecanp holds regular meet- 
ings on the second Tuesday of each monto, at 8 P.M., in the Case 
Library Building, Cleveland. Semt-monthly meetings are held on 
the fourth Tuesday of the month. 

The Encingers’ Cius oF Kansas City meets ia Room 200, Baird 
Building, Kansas City, Mo., on the second Monday io each month. 

The ENGINSERING ASSOCIATION OF THRE SOUTHWEST holds regular 
meetings on the second Thursday evening of each month at 8 
o'clock, at the Association headquarters, Nos. 63 and 64 Baxter 
Court, Nashville, Tenn. 

The Civic Encixgers'’ Sociaty oF St. Paut meets at St. Paul, 
Mion., oa the first Monday 1n each month. 

The Monrana Soctary or Civir. Encingers meets at Helena 
Mont , at 7.30 P. M., on the third Saturday in each month. 

The Civir Encinggers’ AssociaTION oF Kansas bolds regular 
meet‘ngs on the first Wednesday in each month at Wichita, Kan. 

The New EnGianp Water Works Association holds quarterly 
meetings in Boston at Youog’s Hotel. 

Tue Canapian Socixty or Civic Encingers holds its regular 
meetings on each alternate Thursday, commencing with the goth of 
October, at the House of the Society, 112 Mansfield Street, 
Montreal. 

Tue Engineering Department of the Brookiyn Institute, Brook- 
lyn, holds regular meetings, at 8 p m., on the third Tuesday of each 
month. Until the Institute building 1s repaired, the meetings will 
be held in the rooms of the Young Men’s Christian Association 
Building, soa Fulcon Street. 


PERSONAL. 


J. H. RoBINSON has been appointed as Building In- 
spector for Duluth, Mint. 


DuNHAM & PAINE, civil engineers, have moved their 
offices from Cleveland, O., to 150 Broadway, New York 
City. 

W. P. Rounps, C. E., has been appointed Superin- 
tendent of the La Salle, II!., Water-Works, and not 
Secretary, as recently stated. 


EDWARD TAMSEN, mechanical engineer, of Brooklyn, 
has accepted the position of Superintendent of the works 
of the Niagara Water Meter Company of that city. 


THE new Board of City Affairs, of Cincinnati, O., ap- 
pointed by the Mayor, consists of Thomas G. Smith and 
Dr. Graydon, of the former Board, Gustav Tafel and 
Fechheimer. D. W. Brown, of the old Board, was 
elected clerk. 


MAX REBER, C. E., one of the staff of engineers of the 
Nicaragua Cana: Construction Company, is visiting his 
home at St. Louis, Mo., after an absence of 18 months in 
Nicaragua. He will return to his post of duty ina few 
days, to be absent two years. 


OBITUARY. 


WILLIAM J. SIMMONS, President of Eckstein Noton 
Industrial College for Colored Youths, died near Louis- 
ville, Ky., on October 30. Dr. Simmons was for ten 
years President of the Colored State University at Louis- 
ville. , 


Drury UNDERWOOD, contractor, and President of the 
Missouri and Kansas Interstate Fair and Exposition 
Driving Park Associations, was killed on October 28, at 
Kansas City, Mo., on the Chicago and Altcn Railroad 
crossing. 

Mr. WILLIAM WASHBURN, architect, died in Boston on 
October 31, aged 82. He made a specialty of hotels, and 
the Fitth Avenue and Victoria Hotels of New York, the 
Adams House, Parkers’, Tremont, American, Revere 
House, Young's Hotel, and Tremont Temple, Boston, and 
the City Hall, Charlestown, are examples of his work. 
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ENGINEERING SOCIETIES. 


THE 273d meeting of the Western Society of Engineers 
was held at Chicago, on October 1, 1890. President L. E. 
Cooley in ‘the chair, and some 60 members and visitors 
present. 

"The following members were elected : 

Charles E. Hopkins, Charles V. Weston, Theodore 
Starrett, Jacob A. Harman, Henry E. Gamble, Ira Smith 
Dunning, L. C. B. Holmboe, Charles J. Morse, William 
E. Miller, Ridley H. Lawence, Harold A. Boedker. 

In reply to a call from the President for reports of 
standing and special committees, Mr. Isham Raadolph 
for the Committee on the Chicago Railway Problem, etc., 
stated that offices had been rented and that funds for the 
preliminary work had been received. 

Mr. O. Chanute for the Committee on Bridge Legisla- 
tion stated that the committee had had some meetings. 
It has entered upon the gathering of data, and has suc- 
ceeded fairly well in getting some of them. The commit- 
tee has undertaken to ascertain, first, what legislation 
concerning bridges has been had in foreigu countries, and 
it has obtained the legislation in Great Britain, France, 
Austria and Germany, of which it will give an abstract in 
its report. It has also obtained the data concerning legis- 
lation heretofore proposed in the United States, and has 
also obtained data concerning the practice of the leading 
ratlroads in the United States, more especially in regard 
to bridge floors, which is considered the one important 
thing for legislation to touch upon. It will take some 
months for the committee to gather all the data it wants 

to present to the society, and it hopes that when it finally 
hands in its report it will have gathered all the information 
necessary to arrive at a correct opinion of the subject, and 
to judge as to what legislation is best, and what is possible 
to accomplish. 

Mr. Isham Randolph then read an interesting paper on 

** Railroad Signaling and Interlocking.” 

A large part of the evening was devoted to a discussion 

of the subject of railroad safety appliances. 


THE AMERICAN SOCIETY OF CIVIL ENGINEERS held a 
regular meeting on November 5, President W. P. Shinn 
in the chair. After the transaction of routine business, 
an informal statement was made of the report to the Buard 
of Direction by the Nominating Committee, who presented 
the following nominations : 

President, Octave Chanute, Chicago, IIl.; .Vice-Presi- 
dents, John Bogart, New York, and Charles Hermany, 
Louisville, Ky.; Secretary, John C. Trautwine, Jr., Phila- 
delphia, Pa.; Treasurer, George S. Greene, Jr., New York; 
Directors, Theodore Cooper, New York; Rudolph Hering, 
New York; E. P. North. New York; Clemens Herschel, 
New York, and S. Whinnery, Cincinnati, O. 

‘Lhe paper of the evening was on ‘Self Purification of 
Water in Flowing streams—A Biological Consideration,” 
by Charles G. Currier, M. D ‘he paper was illustrated 
by stereopticon and microscopic exhibits, and exhibits of 
specimens under culture, of various kinds of bacteria. Dr. 
Currier described the mode of culture and study of bac- 
teria, and extensive tests and experiments he had con- 
ducted to determine their presence jin river, lake and 
spring water throughout this continent and in Europé. and 
concluded that, when not subject to continued pollution 
throughout its course, a running stream tends to reduce 
the number of bacteria as it flows away from their source. 
Both dilution and sedimentation, and, in a slight degree, 
impact and oxidation, appeared to diminish the numbers 
of bacteria, and some chemical treatments were notably 
efficacious; but he recommended, primarily, the careful 
protection from pollution of water shedsgand the spriok- 
ling of dusty roads near exposed reservoirs. 

The paper was discussed by C. B. Brush, W. E. 
Worthen, R. L. Harris, F. S. Washburn and others, and 
Dr. Currier was requested to return and resume the discus- 
sion at a subsequent meeting. Adjournment was followed 
by the usual collation. 

The following candidates were declared elected : 

As Members.—Francis Renatus Fava, Jr., Professor of Civil En- 
gineering, Corcoran Scientific school, Columbian University, Wash- 
jngton, D. C.; Alexander Edward Kastl, First Assistar.t Engiueer 
improvement mouth of Panuco Piver, Tampico, Mexico; Jobo 
Nelson Ustrom, Bridge Enxineer, New York City; James Ritchie, 
Civil Engineer Pittsburg Testing Laboratory, Pittsburg, Pa. 

As Associate.—Henry Sylvestre Jacoby, Assistant Professor Civil 
Engineering, Cornell University, Ithaca, N. Y. 

As Juntors.—Henry Lewis Davis, employed in City Engineer's 
department, New haven, Conn.; Walter Laaton Dusenberry, Assist- 


tant Engineer to Engineer of Construction, Department of Pubic 
Parks, New York City; George Hebard Paine, with Union Switch and 


Signal Company, Swissvale, Pa.; Lee Treadwell, Engineer in Charge 
Pacific Short Line Bridge Company, Sioux City, lowa; Arthur Lee 
Shreve, Assistant Engineer, City Eng‘neer Department, Baltimore, 
Md. 


INTERNATIONAL CONGRESS OF HYGIENE. 


A CIRCULAR just issued by John S. Billings, M. D., 
directs attention to the fact that the Seventh International 
Congress of Hygiene and Demography will be held in 
London during the week beginning August to, 1891. 

The governments of all countries and municipalities, 
and all public health authorities, universities, colleges and 
societies occupied in the study of the sciences more or less 
immediately connected witb hygiene, are invited to co- 
operate and appoint delegates to represent them at the 
congress. The Prince of Wales will preside. 

A Committee of Organization has been formed, of 
which Sir Douglas Galton is Chairman and Prof. W. H. 
Corfield and Mr. Shirley F. Murphy are Honorary Secre- 
tarics. An exhibition of articles of hygienic interest wiil 
be held in connection with the congress. The last of these 
congresses was held in Vienna in 1887, and was attended 
by over 2,000 persons, and it is expected that the London 
meeting will be one of great magnitude and importance. 


THE HENNEPIN CANAL. 


TueE Secretary of War has approved the report and 
recommendations of Captain W. L. Marshall, of Chicago, 
Engineer in Charge of the Illinois and Mississippi Canal. 
The River and Harbor Bill approved Septemter 1, 1888, 
provides that the route of the canal shall commence at a 
point near Hennepin, the same to be located by the Sec- 
retary of War. The report recommends that the work 
begin near the mouth of Rock River. A large portion of 
the $5,000,000 appropriated by Congress for the work will 
be expended near this point in locating locks, dams. sur- 
veys, etc. A portion of it, the Secretary decides, will also 
be expended at Dixon, IIl. 


HISTORY OF CINCINNATI’S WATER-WORKS. 


PROBABLY no other department of the city of Cincin- 
nati possesses a- more interesting history than that of the 
Water-Works. The Cincinnati 7imes-Star, in a recent 
issue, refers to it as follows : 


‘* The very earliest notice given of an attempt to supply 
the citizens with river water is that of 1802, when James 
McMahan fastened a cask to the middle of two long poles, 
and then hitched an ox in between (using the poles as 
shafts) and dragged water around the city. In 1806 
William Gibson rigged up a cask on wheels, and with his 
water-cart hauled and distributed water for a living. 

‘‘In 1817 Jesse Reeder built a wood reservoir on the 
banks of the Ohio, near Ludlow Street. He filled it from 
a well which was dug at the south end of the reservoir. 
This well was connected with the river by an open ditch, 
and was dug down below low-water mark. so that it was 
always full, The well was curbed with wood and had a 
wooden roller at the top and bottom. ‘I'wo tubes ex- 
tended to the bottom of this well, and through the tubes 
ran an endless chain, which carried small leather buckets 
20 inches apart. ‘lhe chain was set in motion by the 
turpiug of the upper roller, and every time a bucket came 
up it emptied its contents into the wooden reservoir, ‘his 
machine was nothing more or less than a chain pump pro- 
pelled by a sweep wheel, with a blind horse attachment, 
the latter walking in a circle. 

‘* The next pumping arrangement was on the site of the 
present Front Street works, and consisted of two divisions, 
one by the river and the other across the road, now called 
Front Street. The south works ccntained the lifting 
pumps, which raised the water from the river and forced 
it through wooden pipes into a tank in the north side 
works. From this tank the second pump delivered the 
water into the reservoir above it. Every part of the 
machinery was of wood. The pumps were run by horses 
or oxen, working on an ordinary tread-mill. 

‘* This system was a great improvement on the water 
carts, but in 1824 Mr. Davies, the leading man in the 
Water-Works Company, was compelled to apply new 
power to his pumps. ‘This new demand was on account 
of the iscreased consumption of water, and also on ac- 
count of the leakage iu the wooden pipes. Mr. Davies 
was so successful in his last venture that the new pumps 
only had to work three days in the week at first. The im- 
provement that worked in this startling manner was a set 
of new pumps run by steam. The boiler and engine of a 


broken-down steamboat were bought by Mr. Davies and 


arranged for a pumping engine. ‘his engine had one 
steam cylinder, with slide valve. The beam and fly-wheel 
were of wood, as were the two lifting pumps. Two iron 
force pumps operated on a level with the engine and 
forced the water up the hill into the reservoir. The whole 
arrangement was confined to one spot. the site of the 
present pumping house. The two lifting pumps were at- 
tached to the heavy wooden beam above by means of a 
long wooden lever. ‘lhey had a 6-inch cylinder. The 
two force pumps were of 7-inch cylinder, and all the levers 


had a 4-foot stroke. This pump was used up to 1844. It 
was of 40 horse-power, and had a capacity of 1,200,000 
gallons in 24 hours. The plant was valued at $40.000. 
It was remodeled and improved by Anthony Harkness in 
1828, but its power would not admit of much forcing, 
consequently Mr. Harkness, in 1832, constructed a help- 
mate for the * Vesta,’ which he named ‘ Old Betsy.’ This 
engine had a capacity of 3,000,000 gallons in 24 hours. 

** The large expenditure for fuel for these two engines 
led to an inquiry as to how expenses might be curtailed. 
An engineer named Buford submitted a report in which 
he advocated the utilization of the water power from the 
Miami Canal as a substitute for the steam-pumping sys- 
tem. Council, however, failed to recognize the merits of 
the new system, and it was dropped. 

‘*In 1844 the old steamboat engine, ‘ Vesta.’ was aban- 
doned, and all work was done by ‘Old Betsy’ A new 
engine was put up in 1846, at a cost of $75,000, by 
Messrs Yeatman & Shields. It failed to give satisfaction, 
and at one time proceedings were about to be instituted 
against the contractors. In 1851, anotker engine was put 
up. It was built by Harkness & Son for $30,000. In 
1854, a duplicate of the above engine was constructed by 
Powell & Son for $35,000. The same year, ‘ Old Betsy,’ 
after a service of 22 years, was abandoned. In February, 
1861, work was commenced on the now famous big Shields 
engine. It took four years to complete it, and cost, up 
to January 1, 1867, $360,000. Its maximum capacity is 
20,000,000 gallons. The total weight of castings for en- 
gine and pump was about goo tons. 

‘*September 1, 1869, auxiliary works were established to 
supply the hilltops. The pumps were located on Hunt 
Street and the water was delivered to the tanks on Mt. 
Auburn. At present Hunt Street has three double engines, 
two Worthingtoas, two Warden and two Niles. Up to 
1880 they have cost the city $184,475. 

‘‘In February, 1879, a western supply house was started 
at Price Hill. It has three engines, two Walden & Max- 
well and one Worthington. ‘hey were started pumping 
in November, 1881. Only one engine is used at a time, 
at present, and ample provisions have been made for in- 
creased demand. 

**In 1872 to 1874 two large Scowden pumps were put into 
the Front Street house. They cost €198.000 and have a 
capacity of $7,500,000 gallonseach. The Wetherill pumps 
were added to the force, at the same place, about five years 
ago. In July, 1888. two new Worthingtons were put in 
in place of the old Shields engine that had been in use 
since March, 1847. The water-works have in operation 
also, besides the regular pumps, six new ones at the Frout 
Street house. ‘hey are known as the auxiliaries and were 
put in this spring. In all there are 24 pumps either in 
constant use, or ready for use in case of need. 

‘The report of the first water-works, the elevated 
wooden reservoir erected by Jesse Reeder in 1820, in this 
city, was that the system of supplying the public from 
reservoirs was a failure, because of the proprietor’s failure 
to get the patronage of the pub'ic, they urging that the 
water was exposed to the sun, and hence there were grave 
doubts as to its purity. This ‘dead water’ was discarded 
and people preferred to drive to the river and scoop up 
their own ‘live water.’ ‘shis failure ended the water- 
works of Jesse Reeder. However, this was only a private 
concern. On March 31, 1817, a charter was granted to 
the ‘Cincinnati Manufacturing Company,’ as follows: 
‘Section 1. Be it ordained by the Town Council of the 
town of Cincinnati, that the Cincinnati Manufacturing 
Company, their heirs, successors and assigns, shall be, 
and they are hereby vested with the exclusive privilege of 
conveying water, by tubes or otherwise, from the Ohio 
River through the streets, lanes and alleys and commons 
of the town of Cincinnati, for the purpose of supplying 
the inhabitants of said town therewith; which privilege may 
and shall be enjoyed by the said company, their heirs, 
successors and assigns exclusively as aforesa‘d for the 
term of gg years from and after the passing of this 
ordinance.’ 

‘* For this ordinance the sum of $100 was to be paid to 
the city annually. The company, however, made a fail- 
ure of their venture and asked for an extension of their 
charter to July, 1820. It was granted, and they issued the 
following advertisement looking to the securing of the 
wooden pipes through which the water was to be con- 
ducted: * The subscribers will contract for the delivery at 
their water works of 1,000 logs of sound timber, either 
white pine or white oak." This extensive contract broke 
the company up completely, and they transterred their 
rights to Samuel W. Davies, who pushed the first public 
water-works to a successful issue. Mr. Davies, however, 
failed to fulfill his contract, namely, the annual $100, and 
the people also became dissatisfied with his work. The 
following report explains itself : ‘ The committee appointed 
to examine the reservoir of the water-works, from which 
this city is supplied with water by Col. S. W. Davies, 
have performed that duty, aod after a strict examination, 
report the reservoir to be in excellent order, the water 
being clear aod pure, and in a wholesome state.’ In 
October, 1823, acommittee of Council formally complained 
ot three things: ‘ First, the payment of money was in 
arrears; second, the proper number of penstocks had not 
been erected; third, the water was kept off during the 
night.” The teport adds: ‘ his last violaiion has a 
tendency to seduce the citizens into a fatal security, while 
the devouring element spreads its devastating hand.’ ‘To 
prevent the wanton wd&te of water Council passed an 
ordinance January 7. 1824. which hned offenders $10 and 
costs for such offenses. Endeavoring to meet increasing 
expenditures vainly, Mr. Liavies became financially em- 
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barrassed and offered to sell out to the city for $30,000. 
A committee reported favorably concerning the purchase 
‘and gave ample reasons for their opinion, in these words : 

‘*"We believe that the city ought to own the water- 
works. It is a work of so public a character that its man- 
agement should be directed more to public interest than 
to individual emoluments We find that the reservoir is 
permanent and will contain upwards of 200.000 gallons of 
water, and may be enlarged at an expense of about $250 
so as to contain 50,000 gallons more. Allowing 100 gal- 
lons per day to each family it will then supply 500 fam- 
ilies. The pipes are of wood connected by iron and may 
be relied upon for fifteen to twenty years. We hesitate 
not to say that the whole work is executed in a manner 
creditable to the persons employed in it, and that it is an 
establishment of great value tothecity. The expenses of 
raising the water at present is as follows, supposing the 
engine to run every day excepting Sundays: 30 bushels of 
coal at 8 cents, $2.40: two hands at $1.50, $3. Total, 
$5.40 per day, or $1,698.20 yearly. The present subscrip- 
tion from 254 subscribers is $2,832. ‘There are on the 
line of the pipe 651 houses. Part of the power of the 
engine is now rented for a nail machine at €1 per day. 
The property has cost upwards of $40.000 and the owner 
has involved himself in debt to pay for it. We do not 
think that the city can suffer such an establishment to 
decay.’ 

‘lhe question of purchase caused considerable excite- 
ment and was defeated by a vote of 294 to 25. The 
editor of the Gazette cautioned discretion, and said: ‘ If 
the city desired to purchase the works, the annual ex- 
penses of keeping them in repair should be ascertained, 
in order to know of the ability of the city to support such 
heavy expenditures without inconvenience.’ ‘The Cincin- 
nati Water Company then bought the works in 1826, but 

it was no better, the reports duly complaining that the 
same rule existed of shutting off the water at night to pre- 
vent wastage, and that at times it stopped for days to be 
repaired. In December, 1831, the city was out of water 
for three weeks, owing to a fire which destroyed the pumps 
and part of the buildings. In February, 1832, Council 
decided to offer $150,000 for the works if the citizens 
should sanction the purchase. The citizens again voted 
against it, twoto one. In 1846 the question of purchase 
was once more revived. 

‘‘ Again nothing further was done. Then the water 
company advanced rates 20 per cent., and in the storm of 
public indignation which followed a vote was taken. It 
was a very decided one, and stood 1.573 for and 311 
against. To appease the public clamor for cheaper water, 
Council went so far as to consider the advisability of aban- 
doning the ‘immense engine’ for the water-power from 
the Miami Canal. Immediate steps were taken to con- 
summate the sale, and it was ratified by Council June 17, 
1839, the amount being $300,000 in city bonds. The first 
Board of Directors was composed of Edward Woodroff, 
E. Hinman, Q. Lovel, A. H. Ewing, W. S. Hubbelli 
Z. Martin. The following is the first annual report: 
‘Amount of water rent collected, $60,280.11; extension 
and improvement of works, $13,268.16; returned water 
rents, $1,839.77; current expenses, $15,344.44; amounts 
paid on bonds, building material, etc., $60,280.11; 
balance, being amount of receipts over expenses, $29.- 
270.78.” 


THE completion of the St. Clair Tunnel has revived the 
project of a tunnel across the Straits of Northumberland 
to Prince Edward Island. 


THE NEW YORK WORLD BUILDING. 

PART II. —FOUNDATION PLAN AND ELEVATIONS; DETAILS 
OF PIERS AND WALLS; ELEVATIONS, SECTIONS AND 
PLANS OF DOME.*®. 

FIGuRE 10 is a foundation plan; Fig. 11 is an elevation 
of wall piers C and D, parallel to XI.-XI ; Fig. 12 isa 
section and elevation of pier C at X1I.-XII.; Figs. 13, 14 
and (5 are sections at different points of the cellar retain- 
ing wall; Fig. 16 is an elevation of piers A and U from 
X.-X.; Fig. 17 is a section at Z Z, Fig. 16; Fig. 18 is a 
section of the retaining wall at IV. and V.; Fig. 1g is a 
section at Y Y; Fig. 20 is an elevation at U U; Fig. 21 
is an elevation of piers P and Q from R R; Fig. 22 is a 
section through smoke-stack, etc., at SS; Fig. 23 is a 
section at VIUL.-VIILI.; Fig. 24 is a section at VI.-VL.; 
Fig. 25 is a section at X.-X.; Fig. 26 1s a section at I T; 
Fig. 27 is a section at IX.-IX.; Figs. 28, 29 and 30 are 
sections, respectively, of column piers Q, T and E; Fig. 
31 is a section and elevation of an interior pier. Fig. 32 
is a section and elevatioa at A A, Fig. 31. All the other 
interior piers are similar to this. 

Figures 33, 34, 35 and 36 are sections of the lower part 
of the front wall, and Figs. 33¢, 34a, 35¢@ and 36a of 
its upper part at piers F, E, K, N and QO, respectively. 

Figure 37 is an elevation of the dome, partly in section; 
Fiy. 33 is a diagram of the framing of one panel of the 
dome walls; Fig. 39 is a plan of the second dome floor. 
Ais Mr. Pulitzer’s office; B is his private room; F is 
Colonel Cockerill’s room; E E are assistant editors’ 
rooms; C is the library. 


* Part I1.—General Description, Location, Perspective View, and 
Floor Plans was published November 1, 180. 
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Figure 40 is a plan of the Mezzanine floor which forms 
a second story only at D D, which is directly over the 
rooms B and EE F, Fig. 39. A and - are the upper 
parts of the high rooms A and C, Fig. 39. Figure 41 is 
a plan of the gallery in the city editor's room. Figure 42 
is a plan of the third story. GG, etc., are private rooms 
for different members of the editorial staff; H is a general 
editorial room and A is a toilet room. 

Figure 43 is a plan of the upper bracing and roof 
beams; Fig. 4418 a plan of the roof; Figs. 45, 46 and 49 
are plans at Z Z, Y Y and X X, respectively, of Fig. 51; 
Fig. 47 shows the arrangement of stairs from the fifth 
floor to the roof; Fig. 48 shows the stairs to the lantern, 
and Fig. 50 is a plan of the lantern; Fig. 51 is an eleva- 
tion, and Fig. 52 a section of the lantern, which will be 
illuminated by electricity. Figure 53 shows the flag-staff 
connection and beam framing in the top of the dome, and 
the elevator sheaves S, suspended from cross-beams A. 


(To BE CONCLUDED.) 
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LIVERPOOL PAVEMENTS. 


CONSUL SHERMAN, located at Liverpool, England, 
in a report on the pavements, sewers etc., of that city, says 
that the Corporation of Liverpool has adopted the policy 
of constructing its public works in the best possible 
manner, and in this way has succeeded in reducing the 
cost of maintenance to a minimun. Since 1872 only im- 
pervious pavements have been laid, and Liverpool has now 
250 miles of the best paved streets in the world. The 
wisdom of this is not only seen in the reduced death rate, 
which has declined from 27.2 per thousand in 1880 to 20.3 
in 1888, but in the reduced cost of maintenance of the 
streets. In 1879 the estimated expenditure of the cost of 
keeping 226 miles of streets in repair was $136,080 ; in 
1889 the estimated expense for the same was only $40 824 
for 250 miles of pavement. Permission, he says, is never 
given for private parties to cut through the pavement of 
any street for any purpose. When such work is neccessary, 
the corporation will do it in its own thorough way, and the 
interested parties must pay the entire cost. All the street 
railway tracks are laid and owned and kept in repair by 
the city, and the company using them pays an annual 
rental of ro per cent on their cost. 
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THE NILE’S TWO BIG DAMS. 


In the month of June last, what the London 7imes 
calls ‘‘the greatest engineering achievement which 
English enterprise and skill have as yet attempted on the 
banks of the Nile,” was quietly brought to a termination. 
Sir Colin Scott Moncrieff, the Under Secretary of State 
for Public Works, has recently drawn up an account of 
the works that have been in progress since 1886 to put the 
Nile barrage into a thoroughly sound condition, and the 
following short account in the 7¢m#es of what he states 
may not be without interest: 


‘‘The Nile barrage consists, as most people are aware, 
of two great dams or weirs placed across the river at the 

int where it divides into two branches, one flowing out 
into the sea at Rosetta and the other at Damietta. Each 
wir is a long bridge, the arches of which can be closed 
when required, s» as to hold the water up, and at the sides 
are locks for the passage of boats. During low Nile the 
arches are closed, and the water above the barrage is 
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raised and diverted into three main canals, which irrigate 
the whole of Lower Egypt. When the river is in flood the 
arches are opened, and every possible obstruction to the 
flow of the stream is removed. 

‘*The barrage was begun in the year 1843, under the 
direction of Mougel Bey, a French engineer, and it was 
finished in 1861. The Rosetta barcage consisted of 61 
arches, and its total length was 465 meters; the Damietta 
barrage, with a length of 535 meters, was constructed 
with 71 arches. ‘The total cost of the work amounted to 
41,800,000, asum which does not take into account the 
enormous quantity of forced labor which was employed on 
its construction. The Rosetta barrage was fitted with 
gates, and was tried for the first time in 1863. Cracks 
soon appeared, and a serious subsidence occurred in 1867, 
after which date any attempt to make use of it was 
abandoned. During this period the maximum height of 
water held up was 5 feet g inches, and that was only for a 
short time. On the Damietta side the arches were never 
supplied with gates at all. 

‘On Sir Colin Scott Moncrieff's arrival in Egypt in 
1883, one of the first schemes that came before him was a 
proposal to irrigate the whole of l.ower Egypt by means 
of pumps, at an initial cost of £700,000 and an annual 
Outlay of £250,000. Disregarding the opinions of ex- 
perts, who all warned him that the barrage was a worthless 
failure, Sir Colin wisely decided that, before having re- 
course to extravagant expedients for irrigating the country, 
it was at least worth while to give the barrage a trial, and 
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see whether something could not be made of it. It re- 
quired a very high degree of moral courage to incur so 
heavy a responsibility. as the consequences of failure 
would have been extremely disastrous. The barrage, 
which even when new had not been considered strong 
enough to do the work required of it, had been absolutely 
neglected for 15 years. ‘lhe timbers were rotten and the 
iron rusted. ‘1here were no officials competent to super- 
intend its working. During the two following years, 1884 
and 1885, the most unsound portions of the barrage were 
patched up at a cost of about £44,C00, and during the 
season of low Nile an attempt was made to hold up the 
water by means of it. In the first year the level was 
raised by 7 feet 2 inches, and in the second year by 9 feet 
to inches. This enabled the canals to be flushed, and 
caused a very considerable increase of irrigation in Lower 
Egypt. oa ; 

** lt was, however, impossible to continue for an indefi- 
nite period a system which was only made to succeed by 
the incessant watchfulress of the superintending engi- 
neers. At any moment an accident might have stopped 
irrigation at the most critical season of the year, and the 
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whole cotton crop, upon which the prosperity of Egypt is 
so largely dependent. might have been almost entirely de- 
stroyed. When, therefore, the great powers in 1885 gave 
their consent to a million being spent upon irrigation 
works, the first work undertaken was the outting of the 
barrage in a thoroughly sound state. 

‘* The ground upon which the foundatioas of the bar- 
rage are laid consists of nothing more solid than alternate 
beds of fine river sand and alluvial mud. During low 
Nile, when the arches are closed, there is a difference of 
level in the water on either side, amounting in June, 1885, 
to nearly ten feet. Hence the water has a constant ten- 
dency to percolate under the fouoJations and establish a 
unifurm level. In doing this it carries along with it par- 
ticles of the mud and sand on which the barrage rests, 
and by degrees undermines the whole structure. The 
problem was, then, to build across the river a foundation 
either sufhcientiv deep or sufficiently broad to stop the 
water from passing underneath, or to compel what little 
did pass to travel so far either vertically or horizontally 
that its velocity would be checked. In this way not only 
would the water be unable to wash away the sand and 
mud, but it would even deposit the particles of sand and 
mud which it brought along with it, and thus the sub- 
stratum would every year become more and more imper- 
meable. 

‘*After careful consideration it was decided to spread 
the foundations out horizontally, so as to form a broad 
water-tight platform, rather than to sink a deep wall of 
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concrete in the river bed. The latter would have cost 
much more, and, moreover, it was feared that the result 
of making deep excavations close to the barrage might 
bring the whole structure down. Besides adding to the 
width of the foundations, it was necessary to give addi- 
tional solidity to the whole work. For this purpose a 
solid bed of Portland cement concrete, four feet thick, was 
spread over the old flooring, and covered under the arches 
and down stream where the action was severest with a 
heavy pavement of dressed Trieste stone, and up stream 
with rubble limestone masonry. A line of sheet piling, 
16 feet deep, was carried across the whole river 85 feet 
above the bridge. 

** The preliminary stages of the work were begun on 
the 24th of March, 1886. An earthen coffer dam was 
built out into the river inclosing the twenty arches at the 
western end of the Rosetta barrage, which were the arches 
most seriously cracked. The water within this dam was 
pumped out, and it was then possible to examine and re- 
pair the old foundation. ‘The work done in this first 
short season was more or less of an experimental charac- 
ter, and there was only time to partially repair six bad 
floorings. Work began in earnest in 1887, when it was 
resolved to complete the western half of the Rosetta bar- 
tage. One of the chief difficulties that had to be encoun- 
tered was that the working season was necessarily a very 
short one. On account of the state of the river flood a 
beginning could never be made before the end of Novem- 
ber. The portion of the barrage which was to be 
operated upon was first inclosed by great earthen banks 
forming a coffer dam all round. They had to be made in 
deep water, and this part of the work always took more 
than two months. Then the water inside had to be 
pumped out, and it was considered fortunate if the actual 
work on the foundations could be begun by the first days 
of March. It then continued without intermission day 
and night until the end of June, when the Nile began to 
rise again. ‘here was not time in each season to repair 
more than the half of either barrage. The work was, 
therefore, spread over four years. 

‘“‘A further difficulty was due to the fact that all the 
time the barrage was being mended, it was necessary to 
use it to hold the water up. From the pressure of the 
water outside springs were constantly breaking out in the 
floor of the portion from which the water had been 
excluded, and on one occasion 1n the last season of all 
there was a serious risk of the work being interrupted for 
the rest of the summer, owing to a disaster of this kind. 
Other difficulties were constantly presenting themselves, 
especially in the earlier stages of the work. Almost 
every day some new trouble had to be faced, some new 
expedient invented. , 

‘* By the middle of June of the present year the great 
work was practically completed. A few further operations 
had still to be done, but the barrage below the water line 
was finished. ‘I'he outlay up to date has been £405,000, 
and what still remains to be done may bring this amount 
up to £420,000 as the cost of restoring the barrage. It 
is almost impossible to estimate with any degree of accu- 
tacy the benefits which have accrued, and will, now that 
the work is finished, accrue to a still greater extent to the 
country from the barrage. Sir Colin thinks that during 
the past five years, while the barrage was, as yet, incom- 
plete, the annual value of the cotton crop alone has been 
increased by over £800,000. It would, however, be 
somewhat rash to attribute the whole of this to the work- 
ing of the barrage, though it is evident that, in Sir Colin’s 
opinion, that is a sufficient explanation of the fact.” 


Mr. Cope Whitehouse, having read {the above, writes 
to the 7zmes to correct one of the statements. le says: 


‘Tn the letter from a Cairo correspondent describing 
the great distributing dam repaired by Colonel Western, 
Cc. M. G., R. E., and his admirable staff, there is an 
error of some importance. It is stated that during low 
Nile ‘the water above the barrage is raised and diverted 
into three main canals, which irrigate the whole of Lower 
Egypt.’ The total cultivable area of Lower Egypt, ac- 
cording to the reports furnished me by Sir C. C. Scott 
Moncrieff, is about 5,000,000 acres. The cultivated area 
is 2,800,000 acres. The immense area, amounting to 
nearly one-half of the delta, cultivated in Pharaonic and 
Koman days, but neglected for the past 15 centuries, re- 
mains unaffected by the barrage, for the simple reason 
that the summer supply of water for three months of low 
Nile barely suffices for existing areas. (See Willcocks on 
Egyptian Irrigation, 1889) The barrage system is 
capable of handling a very largely increased supply, but 
the volume of water delivered must be increased by 
storage reservoirs, impounding a part of the Nile flood, 
from 20,000,000 cubic meters per day (8,000 feet per 
second) to at least 50,000,000 cubic meters before the 
statement of your correspondent can be justified.” 


THE LARGEST RESERVOIR. 


THE J/ndian Engineer says that, omitting lakes, which 
are in many cases natural reservoirs, the largest reservoir 
or artificial lake in the world is the great tank of Dhebar, 
20 miles southeast of Udaipur, Rajputana. which covers 
an area of 21 square miles. The masonry dam is 1,000 
feet long by 95 feet high ; 50 feet wide at the base and 15 
atthe top. In Southern India also, there are some im- 
mense reservoirs. ‘hat of Cumbum, is formed by dam- 
ming the Guodiakamana River by a dam 57 feet high, 
thrown between two hills. ‘I'his reservoir has an area of 
15 square miles. The Sulekere Reservoir in Mysore is a 
very little smaller, and, next to Cumbun, is the finest in 
Southern India. 
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SEWAGE DISPOSAL AT WORCESTER, MASS. 
THE sewage precipitation plant at Worcester, Mass., 


recently completed under the supervision of City Engineer 


Allen, and in which the principle of chemical precipitation 


is used, is described as consisting, mainly, of a series of 


large open tanks, solidly constructed of brick, and having 
a combined surface area of about ten acres. There is also 
a. building in which are a mill for grinding the chemicals, 
and vats in which these chemicals, after b ‘ing ground, are 
mixed with a small quantity of crude sewage. This mix- 
ture is then discharged into the stream which flows from 
the sewers into the brick basin, where some chemicals, 
chiefly lime, combine with some of the impurities, forming 
a coagulum, which, as it settles, carries with it to the 
bottom of the basin the other impurities, leaving the clari- 
fied sewage. This clarified sewage is then allowed to flow 
off into the river and the sludge is drawn off from below 
and deposited on Jand adjacent to the works, where it will 
be plowed under, and is expected to cause no detriment 
to the health or comfort of the neighborhood. The basins 
are so constructed that all may be used simultaneously, or 
the flow of sewage may be cut off from any one or more 
of them for removing the sludge, for cleaning or repairs, 

The works have a capacity equal to the daily purification 
of 9,000,000 gallons of sewage, and the annual cost of 
their maintenance is estimated at about $20,000. 


PRECAUTIONS AGAINST FREEZING OF FIRE 
. APPARATUS. 


THE advanced season lends special interest to a notice 
just issued by the Boston Manufacturers’ Mutual Fire 
Insurance Company, calling attention to the precautions 
which are necessary to protect fire apparatus against cold 
weather during the coming winter. Not only is a large 
amount of damage done to fire apparatus by freezing, but 
there have been numerous instances in which cold weather 
has interfered with proper action of some portions of the 
apparatus, and these difficulties would have been toa 
large extent avoidable. It is not that the damage caused 
by frost may be limited to the portion of the apparatus 
injured, but in many instances breakages of this nature 
affect the whole fire protective system, and in some in- 
stances sufficiently to prevent its efficient use. 

The notice in question points out that in the course of 
this precautionary work for the winter, all hydrants and 
valves should be carefully examined and oiled, preferably 
with a heavy mineral oi] which will not corrode the brass. 
All hydrants on stand-pipes and all ‘‘Y" or branch hy- 
drants should be opened after the pipes are emptied, to 
let out any entrapped water which may have leaked past 
the valve when the pipes were full, care being taken that 
the drip valves of the post hydrants are in good condition. 
The rotary pumps should be oiled, and, if exposed to 
freezing, turned backwards to empty them of water. The 
pipes exposed to freezing should be emptied, care being 
taken that the water should be let out from above the 
check valves, aod that all persons who are in charge of 
such apparatus should know that the gate and drip valves 
arein order. The drip valves should be marked by an 
arrow showing the proper direction to open them. 

At the last inspection trial of the fire apparatus, the 
hydrant houses should be looked into and arranged for the 
winter, attention being given to any lanterns kept hang- 
ing there ready for use, and, if necessary, make any 
changes so that the doors of such hydrant houses cannot 
be readily obstructed by ice. 

If there are any automatic sprinklers in places liable to 
freezing, and which cannot be kept warm, the pet cocks 
should be opened after the main valve is closed, and the 
water drawn off at the drip pipe very slowly, in order that 
the sprinklers should not be rendered liable to leakage by 
a sudden change of pressure upon them : this may happen 
if the water is drawn off rapidly. 

When it is necessary to close any sprinkler valves in this 
manner it is important that every member of the fire de- 
partment of the mill should be made aware of the fact that 
these valves are closed, and that it is necessary to open 
them to provide for the operation of the automatic sprink- 
lers in time of fire. 

The necessity of bestowing especial care upon the valves 
to automatic sprinkler systems is urged upon the attention 
of every manager. They are frequently reported by the 
inspectors as shut when they shoula be open, and were 
believed to be open. Every valve to automatic sprinklers 
which is to kept open should be secured in such a position 
by a leather strap—not a chain—passing around the pipe 
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and one of the spokes of the hand wheel of the valve, the 
ends of the strap held together by rivets or padlock. 

It is preferable that this strap should be loose enough 
to permit the hand wheel to be moved half a turn. in order 
that the valve may be turned fully open at any time. It 
is recommended that such valves be kent a quarter toa 
halt turn from being full open, so as to render inspection 
possible without removing the strap. 

On new sprinkler installations it is recommended that 
all vatves should be provided with an indicator showing 
whether they are open or shut. 

This is one of the most important matters for the pro- 
tection of manufacturing property, and it is only a matter 
of chance that the numerous instances of closed sprinkler 
valves have been revealed by the inspectors and not by 
fires. 


PIPE LINES FORK HEATING AND LIGHTING 
LONDON. 


A PAMPHLET recently issued in England, consists of an 
"‘ open letter,” addressed to Mr. Walter Wren by Mr. T. 
Howell Williams, on the question of the abolition of 
smoke, in response to a request made by the former gen- 
tleman for a detailed account of a scheme propounded by 
Mr. Williams for the prevention of fog in London. 

Briefly stated, the scheme consists in the production of 
gaseous fuel at so low a price that it would be impossible 
in the futare to burn coal economically in London. This 
would be accomplished by making two kinds of gas at the 
coal fields, closely adjacent to the coal pits ; conveying 
the same, when manufactured. to London in separate 
systems of main pipes ; storing it in convenient holders, 
and then distributing it for the two distinct purposes of 
heating and lighting—tbus making it a matter of absolute 
impossibility that coal should be consumed with economy 
within the radius of the Metropolitan district for the par- 
pose of heating, and preventing its import as a matter of 
profit. 


THE TOKIO WATER WORKS. 


CONCERNING the water supply of the city of Tokio, the 
followinz, from a recent issue of The Japan Gasette, will 
prove interesting : 


‘It is nearly 250 years ago that a large canal was con - 
structed from Hamura, some 20 miles or so up the Tama- 
gawa, to lead water to Yedo, and to irrigate the great 
plain on either side of its course. This canal isa bold 
piece of engineering work considering the crudeness of 
the surveving instruments—one might almost say the 
absence of all surveying instruments—in the country at 
the time. The water as it enters Tokio is pure, except 
that it holds some clay in suspension. Originating in the 
sides of the canal, which are not stone lined. The water 
as it reaches the houses is, for the most part, anything but 
It is distributed over the whole of the city in wooden 
pipes, which, for the most part, discharge the water into 
shailow wells. It is in both the pipes and the wells that 
the contamination takes place, there being no sufficient 
safeguard against the soakage of the highly contaminated 
water of subsoil of Tokio into both these. Moreover, the 
supply is not of course a high pressure supply. The 
want of improvement in the supply—or rather in the sys- 
tem of distribution-—has been felt for some time, and, to 
our knowledge, some five or six schemes have been made 
by foreign and Japanese engineers during the last 1 § or 20 
years. Some three years ago a company proposed to un- 
dertake the work, offering terms that appeared gencrous 
enough, but they were not granted a concession, as the 
authorities were al ost unanimously of opinion that such 
undertakings as the public supply of water shuuld remain 
in the hands of the municipality. It was considered that 
in the case of Tokio the work would best come within the 
control of the City Improvement Commission. Accord. 
ingly, about two years ago, a sub-committee of this Com- 
mission was formed, with instructions to report to the 
Commission. Prof. W. K. Burton, of the College of 
Engineering, Imperial University, a member of the sub- 
committee, was entrusted with the work of getting out a 
draught plan of the proposed works. This rough draught 
was taken by Mr. K. Furuichi, Director of the College of 
Engineering, to Eu st where it was submitted to various 
experts in water supply. These, while expressing general 
approval of the scheme, suggested certain alterations in 
minor points. On the return of Professor Furuichi the 
whole question was re-considered by the sub-committee, 
and Professor Burton was instructed to Prepare a revised 
plan, incorporating certain of the proposed alterations. 
The modified plan was adopted by the Commission, and 
received sanction from the Cabinet early this month. 

** The population to be supplied at once is estimated at 
1,300,000, but the works are to be capable of rapid exten- 
sion to supply 1,500,000, and eventually 2,000,000. The 
quantity of water is to average 4 cuic feet per head per 
24 hours—about 25 gallons. The work is greatly facali- 
tated by the fact that the water is ulready brought to the 
vicinity of the city in a fair state of purity, so that all re- 
quiring to be done is to filter it, and to distribute it 
through iron pipes under pressure. The main works will 
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be at Hamura, a district just outside the city on the north- 
west, at an elevation of a little more than 100 feet above 
sea level, where there will be settling reservoirs, filter 
beds, etc., covering an area of about 100 acres. ‘The 
purified water will be distributed direct from there to the 
higher part of the city, pressure being obtained by steam 
pumps. There will also be two mains, each 42 inches in 
diameter, carrying water to two other pumping stations 
intended to supply that part of the town at a level only a 
little over that of the sea—that is to say, the larger and 
most populous parts of thecity. It is proposed to con- 
struct one of these at Shiba, and the other on the eleva- 
tion where the Imperial University stands. At each of 
the three pumping stations there will be a clean-water 
reservoir, holding a half-day’s reserve of water. The 
pumps will pump into mains of diameters varying from 
42 to 4 incbes. The total length of the mains will be 
over 400 miles. 

‘* Special attention has been paid to means for the ex- 
tinction of fires. There will be several thousand fire hy- 
drants, and the diameters of the mains and sub-mains 
have been so proportioned, that, in the case of a fire, all 
the hydrants around a burning building will throw water 
from under pressure. ‘here has been so much variation 
in the rate of exchange lately, and the price of iron has 
fluctuated so much, we are told that it is impossible to esti- 
mate the price of the work other than approximately. We 
are told, however, that it will probably be a little on one 
side or the other of $7,000,000. About one-half of this 
will be for imported goods, the other half for materials 
bought and work executed in Japan.” 


WATER POWER AND ELECTRIC TRANS- 
MISSION. 


THE first practical demonstration of electric transmis- 
sion of power for mining purposes in California has been 
inaugurated by the American River syndicate, in E] 
Dorado County, an English organization, under the man- 
agement of Mr. George Cullen Pearson. 

According to the San Francisco Mining Review, the 
power station is located on Rock Creek, some 1,500 feet be- 
jow the mine and mill and two miles distant in a straight 
line. ‘The plant consists of an 8-foot Pelton wheel, which, 
running under a head of 110 feet at 100 revolutions with 
5%-inch nozzle, has a maximum capacity of 130 horse- 
power. To this wheel is connected a 100 horse-power Brush 
generator, speeded at goo revolutions, the current from 
which is carried to the mill through a single insulated 
copper wire, No. 3 B & S. gauge, the return being made 
by a wire of the same size, making a four-milecircuit. The 
power fro the generator is communicated to the counter- 
shaft of the mill by a 70 horse-power Brush motor run- 
ning at 95 - revolutions. 

The machinery operated consists of three centrifugal 
roller mills, a ten-stamp battery and a rock breaker The 
Pelton wheel under these conditions shows an efficiency of 


86 per cent., while 85 per cent. of the power thus gener- | 


ated is available for duty at the mill, though only 70 per 
cent. was called for in the contract with the brush Com- 
pany. Sufficient power is taken from the main circuit to 
run inc ndescent lamps for lighting the works, the 
current being cut in by means of the Brush multiple series 
cut-out box, which admits of incandescent lights being 
operated by a high-tension current. 

The company owning their own water right, the operat- 
ing expenses of this plant are said to be almost nominal; 
only one attendant is required at the power station, and 
this not an electrical expert, but one of the company’s 
employees. If the distance between the generating station 
and the mill were five or ten miles instead of tw , it would 
simply have been a question of a larger expenditure f r 
wire with a scmewhat smaller pereentage of power de- 
livered. 

This equipment has been in constant operation for hve 
months, no interruption to the service of any moment 
having occurred during this time. The mills named are 
handli g an avrage ot 4,000 tons of ore per month, 
effecting, it is claimed, as ving of some 60 per cent. over 
the former method of working by steam power, estimating 
wood at 3.50 per cord, while the cost of maintenance is 
given about as six to one in favor of electricity. 


THE Barrett Storage Battery Company, of Springfeld, 
Mass., is reported as building an electric Motor czr for 
street railroad service to be operated by the company’s 
storage batteries. It is to be about 10 feet long, and isto 
be a locomotive, not a passenger car, simply taking the 
place of the horses. It will be furnished with 300 cells 
and two 20 II. P. motors. The mechanism is so ar- 
ranged that the car can be propelled by either the over- 
head system or storage batteries. 


BUILDERS’ AND CONTRACTORS’ ENGINEEk- 


ING AND PLANT. 
No. CIV. 
(Continued from page 344.) 
THE CHICAGO ELEVATED RAILROAD ERECTION. 


FIGURE I gives a general view of the Chicago and 
South Side structure, whose standard longitudinal spans 
are 50-foot plate girders, with 4-foot web plates, 3 inch 
thick, 6"x4"x7," chord angles, and 4°x4"x%" vertical 
stiffeners. 

There are, generally, notransverse girders, and the cross 
bracing is of 3x2%4-inch L’s. . Each column is made of a 
pair of 15-inch 150-pound channels, latticed and spread 
5 feet at the top to receive both girders of one track. 
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Figure 2 is an elevation, and Fig. 3 is a plan of the 
traveler designed and used for the erection of this work; 
Fig. 4 shows, in section and elevation, the right and left 
sides, respectively, illustrating the tower from X X and 
Z Z, Fig. 2; Fig. 5 is a detail of the connection at A; 
Fig. 6 shows the angle bearing at D; Fig, 7 shows the 
connection at C; and Fig. 8 is a detail of the saddle link 
at B, which rests on the tower and receives the truss rods 
on its two pins. 

The traveler rolled on six wheels, to the end of the last 
erected girder I, Fig. 2, to which the following part G 
was anchored by bolts not shown. The two 60-foot booms 
F F could each swing nearly 180 degrees around their 
pivots H H, and by means of hoist E, carried by a trolly 
running along the boom and operated by steam hoisting 
gear, the columns could be picked up from their position 


alongside on the ground and set in place, and the girders 
put on top of them, and all securely held until connections 
were made. 
The traveler was designed by the Keystone Bridge 
Company, of Pittsburg, Pa., who also built the iron work. 
(Yo Ba CONTINUED ) 


POWER TRANSMISSION BY COMPRESSED AIR. 
SPEAKING of compressed air power transmission the 
London Engineer of recent date says: 


‘* The success of the experiment in Paris, however, is 
the result in a large degree of the excessive cost of fuel in 
the French capital, and it has not, moreover, been applied 
to anything like purely industrial purposes. The com- 
pressed air has been used rather as a substitute for manual 
labor in a variety of small miscellaneous applications, 
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than to the displacement of steam or gas power in work- 
shops. The peculiar character of the Parisian industries 
has also been exceptionally favorable to any system of 
power transmission by reason of the Jarge number of and 
individual smallness of the plants. Nevertheless, the 
Popp installation has produced several new applications of 
pneumatic power, which are not withou significance for 
the future of the system, Prominent among these is the 
employment of compressed air for the working of lifts, in 


_which use it is said to succeed even better than hydraulic 


power. Outside of Paris the most remarkable recent in- 
cident in the progress of compressed air as power is the 
success which the Mekarski pneumatic tramway engine 
has lately attained in France. The system has recently 
been adopted for the light line of the Nogentais Railway 
Company, is about to be employed at Bordeaux and St. 
Maur, and will probably be extensively utilized on the 
new agricultural and other tramways now being so largely 
constructed in France, The broadest view upon the 
future industrial possibilities of compressed air is, how- 
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ever, that expressed by Herr Georg Schimming, in a paper 
just read before the Gserman engineers in their annual 
assembly at Halle. Thesuccess of the Popp Companys 
o tions in Paris has been largely due to the association 
of the supply of compressed air with that of electricity ; 
and Herr Schimming proposes that in Berlin and other 
German towns it shall be made a branch of the gas-making 
industry. His fundamental principle is that any method 
of utilising fuel which allows heat to be wasted. and re- 
sidual products, to escape, to the extent inevitable when 
coal is burnt under steam boilers, is a serious loss of 
energy. He proposes, therefore, that fuel for all ordinary 
heating purposes should be burnt in the gaseous form, and 
that the glowing coke taken direct from the retorts in the 
gas works to the fires of steam boilers should serve to pro- 
duce the entire motive power of a community in the shape 
of compressed air. Such an amalgamation of power, heat, 
and light supply in one central concern would, it is argued, 
produce an enormous economy in the cost of all three; 
though it is not said how the exact ratio between the re- 
quirements of the retorts and the steam boilers, which is 
an important feature in this economy, is to be always 
obtained. The proposal is, at all events, a hiut worth 
the notice of the gas companies. 


‘Tua first electric railroad in Switzerland is about to be 
opened at Boxholm. The overhead wire system is to be 
employed, power from a 50 horse-power turbine being used 
to drive two Wenstrom dynamos, 


During the past year all work upon the sewers has been 
done by the city—no contracts having been made except 
tor house connections. 

The cost of the work done during the year, by day 
labor, is as follows : 


: Average. Cost of Lineal 
Size of Pipe. Length. Deptd of Cut. Foot. 
© tach. 408 feet. 7.0 feet. 44.8 cts. 
8 ot 806 es 7.65 6 63.5 oe 
2 =‘ 35 CS to 8s ‘* $r 46 


A 12-inch main, 4,544 feet long, with a subsoil drain 
pipe 6 inches in diameter, except for 225 feet at lower 
end. where it was 8 inches, was also laid during the year. 
The average depth was 10.27 feet, and the total cost, in- 
cluding drain tile and 13 manholes, was $1.04 per lineal 
foot. The average cost of house connections was 37 
cents per foot. 

The report of George H. Chandler, chief engineer of 
the water-works, briefly reviews the condition of the Water 
Department, and is accompanied by a number of tables 
giving the pumping record for the year, amount of pipe 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer. will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneonsly to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 


— 


LARGE SIZE VITRIFIED PIPE FOR SEWERS. 


SPRINGFIELD, ILL., October 23, 1890. 
To the Editor of Tun EnGingarinGc AND Buiipinc Kacorp: 


Sir: The letter published in THE ENGINEERING AND 
Bu1LDING RECORD of October 18, from the City Engineer 
of Omaha, calls fora reply. Referring to my correspond- 
ence, he thinks [Tam ‘‘greatly at fault in recommending 
sewers § feet in diameter and, in some cases, very much 
larger, to be built of a single ring,” and says: ‘I confess 
that [ cannot see one single reason why a single ring sewer 
should be a better job than a sewer of the same size con- 
structed of two rings."’ The idea I intended to convey 
was, that a single-ring sewer constructed with proper ma- 
terials and workmanship, was far better than two rings 
with poor material and faulty construction. 

If your correspondent will refer to I'rautwine’s Pocket 
Book, he will find that ‘‘a rather soft brick will crush 
under from 450 to 600 pounds per square inch, or about 
30 to 40 tons per square foot, while a first-rate machine 
pressed brick will require about 200 to 400 tons per square 
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ANNUAL REPORTS. 


SEVENTERNTH ANNUAL Report of THE Boarp oF Pusiic Works oF 
THE City or GRAND Rapips, Micu., for the fiscal year ending 


April 30, 1890. 

The pamphlet contains not only the report of the Board 
of Public Works, but also the reports of the City Engi- 
neer, H. A. Collar, and of the engineer of the pumping 
works and inspector of water waste. It appears that the 
average daily consumption of water for the year was 
3,315,119 gallons, showing an increase of 22 per cent. as 
compared with last year. A new and larger pump was 
put in for high service, a stand-pipe was erected, filtration 
plant constructed and considerable extensions made in the 
distributing system. 

ANNUAL Reports or THE City oF KALamazoo, Micn., for the 
year euding Ma ch 31, 1890. 

The report of George S. Pierson, City Engineer, states 
that the separate system of sewerage, which was inau- 
gurated in 1880, has now a total extent of 14 miles, ex- 
clusive of connecting sewers. The cost of construction 
proper has been $75,797.03, an average cost per foot 
of $1.03. 

The system has given good service the past year. 
There has been one stoppage. This occurred in a 6-inch 
line in the business part of the city. It has been the 
custom for several years past to lay laterals not less than 
8 inches in diameter, except in the case of extensions of 
6-inch line already laid. Six-inch lines, however, have 
never given any trouble in the residence part of the city. 


e 


laid, hydrants and gates set, location and sizes of water 
mains, etc. Stress is laid upon the importance of erect- 
ing a new pumping engine so as to enable the supply to 
keep up with the growing demand for water. 

NINSTEENTH ANNUAL Reporr OF THE BoarpD oF Water Com- 


MISSIONERS TO THe City of New Lonpon, Conn , September, 
1890 


The above contains, in addition to the usual annual re- 
port of the superintendent upon the subject of maintenance 
and repairs, a description of the work for additional sup- 
ply, carried out from designs and under direction of the 
engineer, W. IT. Richards. This consists of a new iron 
main nearly five miles in length, and of a water tower, 
hydraulic motor and pump for high service. The latter 
were fully described 1n THE ENGINEERING AND BUILDING 
ReEcorp of October 11. Vhis form of hydraulic motor 
for high service is quite unique, none of the water used 
in the motor being wasted, as it is all turned into the low 
service, causing, of course, a little reduction of pressure in 
the latter. The one erected at New London is, we 
believe, the largest, and, with one exception. the only 
motor of its kind. 


Tacoma, WASH., is to have new water-works, Charles 
G. Darrach, of Philadelphia, Pa., being the engineer in 
charge. A gravity supply system has been determined 
upon, and it is thought that everything will be ready to 
begin pipe laying early next year. 


foot.” Assuming that good sewer brick will sustain a 
pressure of 200 tons per square foot, and the cement he 
uses sustains a tensile strain of 14.20 tons per square foot 
after 25 hours, can he demonstrate that a single ring of a 
calibre of 5 feet, in clay subsoil and thoroughly constructed 
is unsafe? ‘Uhe truth is, there is but little weight on the 
crown, and comparatively little thrust at the spring of the 
arch after the trenches are filled and the earth becomes 
thoroughly compact, all that is needed, therefore, is that 
the best material be used and the best workmansbip 
hepa so as to make the sewers as impervious as pos- 
sible. ; 

If our public works were constructed with the best ma- 
terials and workmanship. politics eliminated, we would 
witness fewer failures and more enduring structures. 

For myself, | would much prefer a 12-inch wall con- 
structed as it should be, than a 16-inch wall as itis usually 
constructed. W. D. CLARK. 


THE Croton Aqueduct, supplying water to New York 
City, is now practically completed and is in permanent 
use. All the work left to be done upon it is superficial, 
and will not require the flow of water to be stopped again, 
unless possibly for an hour or two. 


THE sub-committee of the Philadelphia Council Com- 
mittee on Railroads, having under consideration the bills 
granting privileges to three street car companies to erect 
poles and overhead wires for the purpose of running cars 
by electric traction, recently gave a public bearing on the 
subject. The overhead wire and the storage battery sys- 
tems were discussed without reaching a final decision. 


CONNECTIONS FOR ROTARY BOILERS. 


WHEN rotary boilers, as used in paper mills, are sup- 
plied with steam direct from the steam generating boilers, 
a great deal of trouble is sometimes caused by the digest- 
ing liquor flowing back through the steam supply pipes into 
the boilers, and into the pipes supplying steam for other 
purposes, whereby much damage is done to stock in pro- 
cess of manufacture. 

This flowing or working back, as explained by Zhe 
Locomotive, is caused by fluctuations in the steam pressure 
at the boilers. For instance, steam is at 60 pounds per 
square inch on boilers and rotary ; there comes a sudden 
demand elsewhere for steam, or the fires have to be 
cleaned, and the pressure falls with comparative sudden- 
ness to 40 pounds per square inch in the boilers ; the 
great body of stock and liquor in the rotary is at a press- 
ure of 60 pounds, and temperature due to this pressure ; 
the radiation of heat from the shell of the rotary is not 
sufficient to reduce the steam pressure as fast as it falls in 
the boilers, and as a consequence the stored up heat 
generates steam which flows out of the rotary toward the 
boilers, and takes along a share of theliquor. Also, when 
the level of the liquor is above the center of the main 
joarnal or steam inlet, as it is always supposed to be 
when working, the greater pressure of steam in the rotary 
will force the liquor back through the pipes to an extent 
depending on the difference of pressures, the length of 
time it is maintained, and the condition of the check 
valves in the steam pipe. It is the experience of manu- 
facturers that a check valve will not wholly stop the flow- 
ing back of the liquor, and even two or three have been 
put in without curing the trouble. 

Of course, if a separate boiler could be used to boil the 
rotaries, and no other connections were made to it, the 
flowing back of the liquor would do no especial harm in 
many cases. There have been cases, however, where the 
grease contained in the rags and stock under treatment, 
and which found its way back into the boilers, bas caused 
burning of the plates of the shell. But it is rarely de- 
sirable, or even practicable, to devote a special boiler to 
the duty of boiling the rotaries, hence some other means 
must be adopted to prevent damage to stock from the 
above-described cause. 

The annexed cut, reproduced from Zhe Locomotive, 
shows an arrangement that has been tried on rotaries in 
numerous instances, with success. The principle upon 
which the apparatus is based, is the use of a reduced 
pressure in the rotary, so that whatever the pressure in 
the boilers that in the rotary shall always be considerably 
less, and thus guard against the possibility of a backward 
flow of steam and liquor from it toward the steam boilers. 
The steam coming from the boiler passes through a re- 
ducing-valve of any approved make, by which its pressure 
is reduced to whatever may be considered necessary for 
the work to be done in the rotary. After being reduced 
in pressure the steam passes through a check-valve, and 
then through a stop-valve. It then enters the top of a 
arge iron pipe, from the side of which a pipe leads off to 
the rotary. A steam gauge is attached to the large pipe, 
and likewise a safety-valve, weighted, say, to five pounds 
more than the reducing-valve is set at. This is to pre- 
vent the possibility of the full boiler pressure coming on 
the rotary, even if the reducing-valve should cease to 
operate. The stop-valve between the rotary and the 
large iron pipe should be first closed, when shutting the 
rotary off, for the following reasons: If the valve between 
the steam generators and the 1educing-valve were shut 
first, the supply of steam would, of course, be cut off from 
all points beyond, and the rotary and all the pipe between 
it and the valve which was shut would begin to cool off by 
radiation. But owing to the fact that the pipes have a 
much greater amount of radiating surface in proportion to 
the volume of steam which they will hold than the rotary 
has, they will cool off much quicker; and since they arein 
free communication with the large body Of steam and hot 
water in the rotary, the pressure will be kept up by a flow 
from the rotary into the pipes. Or we might express the 
action thus: The steam being shut off the pipes cool 
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quickly, the steam condenses and forms a vacuum ; the 
large body of steam in the rotary has not time to con- 
dense, hence the higher pressure in the rotary causes the 
liquor, and more or less stock, to ** back up’’ into the 
pipes. The consequence is that the check-valve and 
safety-valve, become clogged with stock and dirty liquor, 
and if, as would most likely be the case after the opera- 
tion had been repeated a few times, the check-valve failed 
to close tightly, the reducing-valve and steam-gauge 
would be found in the same condition. Where no stop- 
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valve has been used between reducer and rotary, rags 
have been found tightly forced into the nipple of the 
steam-gauge, being obliged to pass back through both 
check and reducing-valves in order to get there. 

The use of the stop-valve between the rotary and the 
reducing apparatus and its connections prevents all this 
trouble. If care is taken to shut this valve first when the 
rotary is to be blown off, no steam, liquor or stock can get 
back beyond it to clog the safety-valve, check-valve, re- 
ducing-valve, or steam-gauge. 

It will be understood that the large cast-iron pipe 
shown in the cut acts as areceptacle or trap for any liquor 
and stock that may be carried back, the blow-off at the 
bottom serving to remove all such material from the pipe. 


HEATING NEW ENGLAND COTTON MILLS. 


IN a paper on Steam Heating,” read before the 
American Society of Civil Engineers, on October 15, by 
Mr. W. E. Worthen, the history ef the heating of New 
England cotton milis was reviewed in an interesting 
manner. 

According to Mr. Worthen the earliest cotton mills 
were heated by hot air furnaces, one at each end of the 
mills. The mills were about 150 feet long by 50 feet 
wide, with furnaces at each end with brick flues opening 
into each story. The furnaces were cast-iron boxes with 
corrugated top and sides, cast in one piece, and of length 
to admit cord wood of the usual 4 foot lengths without 
sawing. The furnaces were inclosed in small brick 
buildings, arched over with brick, and to protect the 
mortar joints of this arch from the weather it was covered 
with sheet lead. As the lead expanded from the heat 
beneath and from the sun, it hung down from the eaves 
in fringes, and as it had not cohesive strength enough to 
draw the fringes back in cooling they hung there till cut 
off from time totime. Eventually the lead parted at the 
ridge. 

Hot air furnaces with brick flues were put into the 
houses of the mill agents, and the first church consecrated 
in 1824 was an example of a closed hot-air circulation. 
The furnace was placed beneath the center of the church, 
with the usual hot air chamber of brick, and the cold air 
duct drew from the end of the church just inside of the 
doors and the hot air was delivered into the center through 
an aperture directly above the furnace. At this time 
wood was the only fuel. 

Steam was introduced about 1836. Boilers were placed 
in the old hot air furnace houses, and the steam pipes 
were 3 to 6-inch cast iron pipes suspended from the 


ceilings. The steam and drip connections were of small 
wrought-iron pipe. It has been very difficult to find out 
when wrought-iron pipe was first introduced. Mr. 
Worthen gathered from Morris, Tasker & Co., of Phila- 
delphia, that ‘‘the butt welded pipe was first made in 
this country about the year 1830 to 1832.” In the early 
editions of ‘* Appleton’s Dictionary of Mechanics,” under 
the head of forging, it is stated: ‘‘ Muskgt barrels, when 
made entirely by hand, were forged in the form of long 
strips about a yard long and 4 inches wide, but taper 
both in length and width, which were bent round a 
cylindrical mandrel until their edges slightly overlapped ; 
they were then welded at three or four heats by intro- 
ducing a mandrel within them instantly on their remova] 
from the fire. When illumination by gas was first intro- 
duced, in a large way, by Aaron Manby, Esq., then of 
the Horsley Iron Works, old musket barrels were em- 
ployed for the conveyance of gas. The breech ends of 
the musket barrels were broached and tapped, and the 
muzzles were screwed externally to connect the two with- 
out detached sockets. From the rapid increase of gas 
illumination the old gun barrels soon became scarce. 
This led to a series of valuable contrivances for the 
manufacture of wrought-iron tubes, commencing with 
Russel’s patent in 1824, under which the tubes were first 
bent up by hand hammers and swages to bring the edges 
near together. They were welded between semicircular 
swages, fixed respectively in the anvil, and the face of a 
small tilt hammer, worked by machinery, by a series of 
blows along the tube, either with or without a mandrel. 
The tube was completed on being passed between rollers 
with half-round grooves which forced it over a conical 
or egg-shaped piece at the end of a long bar to perfect 
the interior surface.”’ 

Mr. Worthen adds that in a communication, in 1882, of 
the late Robert Briggs, Mem. Am. Soc. C. E., to the In- 
stitution of Civil Engineers, of which he was also a mem- 
ber, it is stated that the late Joseph Nason of Boston and 
New York was originator, improver and adapter of much 
that is essential and now implicity followed in the general 
arrangement and details of the apparatus employed in the 
American practice of heating buildings by steam Mr. 


Worthen states that he knew Mr. Nason very well, and ° 


recollects about 1840 he returned from England and en- 
deavored to introduce Perkins’ system of heating by hot 
water circulation through small pipes. He attempted to 
heat one of the dye kettles of the Merrimac Print Works 
in this way, but it did not prove a success; but he put hot 
water apparatus into the houses of some of the agents of 
the mills, which worked well. He soon turned his atten- 
tion to steam heating, with the results as given above by 
Mr. Briggs. With regard to the Perkins system of heat- 
ing with hot water, there is in the *‘ Journal of the Frank- 
lin Institute” for September, 1887, a quotation from a 
letter from Jacob Perkins written in 1836; ‘‘ My son 
Anger is doing well with his patented apparatus for heat- 
ing by hot water. The system of heating by hot water 
and steam is being abandoned and the old apparatus re- 
moved from various public buildings to give place to the 
new. ‘lhis is the case in the British Museum, where 
Anger has given great satisfaction. Jt would seem in- 
credible, but it is a fact, that in this apparatus a stream 
of hot water, which is not thicker than your little finger, 
carries the heat 700 feet and then returns to the boiler at 
a temperature of 100 degrees. The boiler is a coil of 
tubes of the same diameter with the conducting pipe.” 

The steam pipes as placed in the mills by Mr. Nason 
were arranged along the inside of the wall and were at 
first trombone coils ; that is, the circulation was through 
a single pipe, returning by a single half turn or re- 
turn bend, and so continuously from one end to another 
according to the number of pipes required. Afterwards 
branch tees or manifolds were introduced, expansion being 
provided for by right-angle bends in the pipes at the end 
of the room. Afterwards these bends were turned up ver- 
tically making a miter branch with the branch T horizontal. 
At present the Boston Manufacturers’ Mutual Fire Insur- 
ance Company recommend the placing of the coils of steam 
pipes for heating purposes overhead in mills in almost all 
cases. 

When the steam was first introduced to heat the mills, 
as already remarked, the small hot-air furnace buildings 
were used as boiler houses. The boilers themselves were 
vertical, they were fired by watchmen who had many other 
duties and carried thick fires, and the feed-water was sup- 
plied automatically by balanced floats, which drew water 
from cisterns in the attics of the mills, supplied by three 
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and five throw, single plunger pumps, driven by the water- 
wheels. These pumps and cisterns were also used for 
mill and fire service. 

The Merrimack Manufacturing Company, of Lowell, 
Mass., was among the first to use steam first for power at 
the cotton mills and afterwards the exhaust for their print 
works, for the purposes of heating, boil‘ng, etc. 


ELECTRIC MOTORS. 
(Continued from page 348.) 
THE EXCELSIOR MOTOR. 
THE moto. shown in Fig. 23 is made by the Excelsior 


Electric Company, 115 Broadway, New York. It is made 
for both arc and incandescent light circuits. 


In the incandescent circuit, or constant potential motor, 
the armature and field magnet coils are in derived circuit 
or multiple arc, as it is termed. As the motor is supplied 
with current under a constant electro-motive force or 
pressure, it keeps uniform speed at all loads up to the 
maximum for which it is designed. 

In order to prevent an excessive rush of current through 
the motor, which would take place on account of the low 


‘| resistance of the armature and the absence of any counter 


electro-motive force, an artificial resistance must be in- 
serted before starting and withdrawn as soon as the motor 
has attained sufficient speed. This resistance and a 
double-pole cut-out switch are mounted in a box accom- 
panying each motor. 

The interruption of a large current by means of a me- 
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Fic. 23.—MOTOR MADE BY THE EXCELSIOR ELECTRIC CO., NEW YCRK. 
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Fic. 244.—MOTOR MADE BY THE WENSTROM CONSOLIDATED DYNAMO AND MOTOR CO., BALTIMORE. 


In the arc light circuit, or constant current, motor regu- 
lation is effected by a centrifugal governor which controls 
the strength of the field magnets by cutting out the suc- 
cessive layers of wire in the coils as the load decreases, 
and cutting them in when it increases. The two main 
bearings of the motor shaft and the ball and socket bear- 
ings of the governor are provided with oil chambers, 
from which the oil is led to the wearing surfaces by means 
of felt strips. The armature and field magnet coils are 
connected in series. The motor is mounted on an ad- 
justable base, and should be given a dry situation. 


tallic switch produces sparks which will corrode the con- 
tact points, rendering the switch unreliable. The switches 
have therefore been provided with carbon contacts, which 
are kept closed automatically till the metallic contacts are 
opened. The spark will then appear at the carbon points, 
where it can do no harm. | 

The arc light circuit motors are made in sizes from 
horse-power up to 15 horse-power, and the incandescent 
circuit motors range from It to 40 horse-power. 

THE WENSTROM MOTOR. 
The Wenstrom Motor is made by the Wenstrom Con- 


solidated Dynamo and Motor Company, of Baltimore, 
Md., the general agents for the United States being 
Chadbourne, Hazelton & Co., 416-420 Walnut Street, 
Philadelphia, Pa. Figure 16 represents a side view. 
Generally described, the motor consists essentially of a 
cylindrical body of cast-iron, closed with heads of the 
same metal, and resting on a substantial bed-piate. 


‘Within, and concealed from view, are four pole pieces 


projecting toward the armature, on two of which are 
wound the magnetizing or field coils. The armature is 
said to be of such construction that great proximity, with- 
out touching, exists between the faces of the pole pieces 
and the surface of the armature. This is claimed to per- 
mit a saving in the electrical energy used in the mag- 
netization of the fields, shortening the path, and thereby 
facilitating the passage of the magnetic lines of force 
across what in some other forms is a wide air space. The 
compactness of the motor and its convenient shape for 
handling, and the fact that the field coils are entirely con- 
tained within the iron body of the machine, obviate any 
risk of damage or breakage uader ordinary circumstances 
in transportation or otherwise. All parts are made 
readily accessible for inspection or repairs. The armature 
can be taken out by simply removing one bearing. The 
field coils which are wound on the heads of the machine, 
can easily be removed by unbolting those heads. An- 
other claim made for the Wenstrom motor is that a high 
electro-motive force can be obtained at a comparatively 
low speed, and that, in consequence, considerable counter- 
shafting may, in some cases, be dispensed with. 

The motors are made in sizes from %-horse-power up 
tu 100-horse-power for various kinds of work. At present 
the company are building a number of motors for travel- 


ing crane use. 
(To BE CONTINUED.) 


LIGHTING THE STREETS OF LONDON. 


M. E. WALCOTT, writing ia the London Architect, says 
that in 1661 the streets were directed to be lighted with 
candles or lanterns by every householder or occupier 
fronting the main road from nightfall to 9 P. M., ‘the hour 
of retiring to bed. In the last year of King Charles II.'s 
reign, one Edward Heming obtained the right of lighting 
the streets with lanterns placed over every tenth door, 
from six on moonless evenings until midnight, between 
Michaelmas and Lady Day. During the reign of Queen 
Anne, in July, 1708, Mr. Michael Coke introduced glob- 
ular glass lamps with oil burners, instead of the former 
glimmering lanterns. In 1716 an Act was passed which 
enjoined every householder to furnish a light before his 
door frem 6 to 11 o'clock at night, except on evenings 
between the seventh night of each new moon and the 
third after it reached the full. Ina few years a company 
was formed to light the streets from 6 o'clock until mid- 
night, each householder who paid poor rates being re- 
quired to contribute for this purpose six shillings a year. 
Gas at its introduction, in the beginning of the present 
century, presented such a novel spectacle to the eyes of 
the Foreign Ambassadors, that they were vain enough to 
imagine tha‘ the brilliant lamps were only a part of a gen- 
eral illumination to celebrate their arrival. 


UNBURNT GASES OF GAS STOVES AND 
BURNERS. 


AT the last meeting of the British Association for the 
Advancement of Science Mr William Thompson presented 
a paper on the above subject. 

Mr. Thompson had originally attempted directly to 
determine the amount of monoxide, which everybody 
knows is a dangerous poison ; but this proved to be beset 
with too many difficulties, and the experiments refer to 
the determination in the combustion gases of unburned 
carbon and hydrogen, in whatever form they may exist. 
The flue gases were passed through two U tubes filled 
with surphuric acid ; then through two similar tubes con- 
taining soda lime ; these would absorb water and carbon 
dioxide, leaving hydro-carbons, hydrogen, and carbon 
monoxide to pass through a red hot glass tube filled 
closely for 1§ inches with copper oxide. The coal gas 
employed was previously dried, and side by side with 
the experiment were determined the water and carbon 
dioxide present in the air. 

The only burner in which perfect combustion was 
effected was in paraffin oil lamps when the flame was not 
turned on full; when the flame was turned on full, un- 
burned gas was liberated to the extent of twelve parts of 
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carbon and three parts of hydrogen for every 1000 parts of 
carbon completely burned. The next nearest approach 
was in an Argand burner, also when not turned on full ; 
no carbon and only .2§ of a part of hydrogen escaped then, 
whilst the fully turned-on burner let escape .1 part of car- 
bon and 2.5 of hydrogen. Next in point of perfect 
combustion ranks Bray’s ordinary flat flame burner ; here 
12 carbon and 1 hydrogen escape. Heating stoves gave 
much less satisfactory figures, one with three Juminous 
flat burners discharged 97 C and 12 H; eight Bunsen 
burners playing in a Fletcher stove on fancy ironwork, 
146 C and 7 H; twenty Bunsen burners heating asbestos 
projecting from a fireclay brick, 57 C and 20 H; and a 
stove in which the burned gases rise to the top of an iron 
chamber filled with pipes (through which cold air is passed 
to be heated ), and from the bottom of which the gases 
escape after having considerably cooled, discharged 226 C 
and 28 H. Smoke particles were not observed in any of 
these cases, but they would not effect these figures, nor 
would acetylene andethylene. The combustion in cooking 
stoves should carefully be inquired into for sanitary 
reasons. 


Notes and Quertes 


on Domestic Engineering. 


Communications relatin 
heating, lighting an 
column. e writer’s true name and address must alwayn 
be given, but an assumed name may be used for publica- 
tion if preferred. 


to the practical details of plumbing, 
ventilation will be welcomed in this 


PIPING FOR HOT WATER RADIATORS ON 
BOILER LEVEL. 


A. T. RoGErs, New York, writes: ‘‘ This question has 
been asked me two or three times within a few weeks, 
as a test question: 


‘* Supposing a building tobe heated by hot water, in which 
it is necessary to place one or more radiators on the same 
floor as the heater and others on upper floors, and in which 
doors, etc., prevent the running of the return pipes along 
the wall above the floor. If the return pipes drop below 
the floor, there is produced a pocket of colder water below 
the bottom of the heater, which will tend to lie stagnant. 
iow will you overcome it? 

‘*he solution proposed by the questioner was this: 
From the point where the flow-pipe drops to the radiators 
on the lower floor run a single 1-inch pipe up to the level 
of the expansion tank, this will give a bead which will 
overcome the stagnant pocket before mentioned. 

‘‘Now, to speak plainly, I don’t see it. . I think that the 
single pipe running upwards is a waste of material, for no 
head is produced by it that was not already there. due to 
the height of the expansion tank. But if the main for 
the lower floor be run up full size to just below the level 
of the tank, with an air-cock or air-pipe at its highest 
point, and then run dewn again to the radiators, we have 
a high column of cooler water overbalancing a column of 
warmer water, and which would tend to overcome the cold 
pocket below the heater. Upon my suggesting the double 
pipe, as above, my questioner rejected it because of the 
expense, substituting the single 1-inch pipe. I have 
never heard of a job done as he suggested, but have seen 
a job near New York where this condition exists, and 
where the connection is like this—upward from the hori- 
zontal main at 45 degrees, then horizontal, then vertically 
downwards to radiator. I have not seen this job work, 
but am told by the fitter who did the work that the radia- 
i on the lower floor worked as quickly as any on upper 

oors. 

‘*I have seen jobs where the return has risen from the 
radiator to pass over doors, etc., dropping again to the 
heater, and when the descending leg of the syphon was 
the longer the circulation was generally good. In all such 
cases as those I have mentioned care is needed to favor 
difficult branches as against those having straight upward 
runs. 

**f should like to hear the experience of others, as these 
are somewhat frequent problems.” 


[A dip, or a ‘‘trap,”’ below a doorway, or in crossing a 
hallway or other passage, is a very common occurrence in 
hot water apparatus. ‘hey should be avoided if possible, 
but when unavo:dable they may be used, and, unless an 
air pocket is formed that will become air-bound, they 
offer very little obstruction to the flow of the water. A 
very feeble circulation may be stopped or further impaired 
by it, but a good crculation, with ample diameter of 
piping, will go on unless the air stops it. 

A 1-inch pipe, run from the stagnant pocket to the ex- 
pansion tank, cannot increase the head and will not help 
the circulation directly. It may act as an air-pipe, how. 
ever, in some particular case and the person finding the 
circulation improved attribute the result to the wrong 
cause. A pipe carried up and down again as you pro- 
pose will add something to the force of circulation. Its 


yalue, however, is overrated, as the ‘‘down” side must 
have nearly the same temnerature as the ‘“‘up” leg if the 
circulation is rapid. Ina special cases it helps, but a well- 
designed job will not be benefited by it. Carrving the 
return pipe over obstacles is not good. It can be done, 
however, but care must be taken to take off the air at 
every point. | 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 
As the subjects are seiected for their supposed novelty and 


interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


AN ELECTRICAL THERMOMETER INDI- 
CATOR. 

A SPECIAL form of thermometer with an electrical indi- 
cator has been invented by M. Chibout, and is described 
in the Paris Gente Civil, substantially as follows : 

Two bars B B’, Fig. 1, with a stiff cross section, Fig. 2, 
are made of some highly expansible metal, such as rolled 
zinc. One of the bars B is fixed at one end to a bed-plate 
O, and at the other end to the lever L, which, at its opposite 
extremity, carries the second bar B’, whose farther end is 
connected to the lever L’. The latter carries a bar T, 
provided with a rack engaging a pinion whose axis carries 
the indicator needle A. The sum of the temperature 


A 


al 


elongations (of bars B and B’) is multiplied by the levers L 
and L’, and moves bar T in the direction shown by the 
arrow, and indicates it, still further magnified, by the 
needle A. Anarc S has insulated copper points corre- 
sponding to the graduations uf the scale R, and is trav- 
ersed by a needle A’, attached to lever L’, and adjusted 
to maintain on it a position exactly corresponding to A on 
the arc N. When A’ touches any of the copper points E 
it completes the circuit with the corresponding wire D of 
a set of circuits R, which are connected with the indi- 
cator. The latter may be placed at any distance, and is 
shown in Fig. 4, where C is a circular soleno'd receiving, 
through wires Q Q, the current from circuits R. 

There are at R as many circuits as there are degrees of 
graduation on the Scale N, each circuit having a different 
resistance, and, therefore, sending a current of different 
intensity through C when contact is made at E; U and T 
are bars of iron, the latter fixed and the former attached 
to needle W, pivoted at V. When the electric current 
passes through C, U and T become magnetized and repel 
each other proportionately to the strength of the current. 
The needle W, is, therefore, easily adjusted so as to take 
the same relative position on its scale X that A’ does on 
S, and indicates the same reading as is shown on the 
thermometer scale N. 
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Figure 3 shows a simpler arrangement, where the arc S 
is concentric with the thermometer dial, and its needle A 
is supplied by needle A, Fig. 1. In Fig. 1, M is a rigid 


‘bar forming part of bed-plate O, and the fulcrums and 


connections of the bars and levers are made of thin, meta! 
plates, indicated by black lines. 

The arrangement is claimed to be susceptible of in- 
creased sensitiveness by changing the form of solenoid C. 


BOOK NOTICES. 


Notes on Gas-LiGHTiInG ano Gas-FITTING. 
Gerhard,C E. so pages. Size 5x7 inches, 


The above pamphlet is reprinted from detached papers, 
previously published by the author. The sanitary, 
economic, scientific and mechanical aspects of the 
subject and its general conditions, and the main 
features of ordinary practice in this country and in Eng- 
land, are discussed at some length, and accompanied by 
numerous hints to builders. They are followed by a form 
of specification for gas piping, and a score of suggestions 
to gas consumers, about the use of gas and fixtures and 
the precautions suitable for ordinary conditions or emer- 
gencies. 

Attention is called to the importance of good work, and 
the necessity of having it carefully laid out and thorougtly 
tested; to the arrangement of pipes and valves, and the 
requirements for them; to making joints, supporting and 
exposing pipes, draining them, and methods of testing. 
The matter bearing on this Jast point is reprinted from 
THE ENGINEERING AND BUILDING Kecorp, Vol XI., 
page 501. The author also describes English practice by 
quoting from William Easie, sanitary engineer. Consid- 
erable space is devoted to the cause and effect of gas 
leaks, to which, besides the waste. danger of explosions 
and sickness are attriluted. Various precautions against 
fire are recommended. The composition of gas, its com- 
bustion and the conditions of illumination, are discussed. 
Different forms of burners and globes, and the use of 
pressure regulators and governor burners receive atten- 
tion. Various defects, frequent in the gas fitting of com- 
mon houses, are noted, and the specifications cover the 
pipes, joints, valves, stop-cocks, risers, outlets, location 
of distribution pipes, method of fastening, height of 
brackets, length of nipples, pressure test and inspection. 
A table of the size and greatest length of pipe allowed to 
supply up to 500 burners, is also given. The book con- 
cludes with an estimate of average burner consumption 
and hints for the reduction of high gas bills. 


By William Paul 


ELECTRICIANS FOR THE ARMY AND NAVY. 


LIEUTENANT BRADLEY A. Fiske, of the United States 
Navy, gave an address on ‘‘ The Modern Electrician in 
Time of War,” before the New-York Electrical Society 
last week. After showing the value of electricity as 
applied to modern warships, the lecturer said, among 
other things. 


‘*I propose the formation of a corps of naval and 
military electricians to assist the Army and Navy in their 
work. Such a corps might exist in every principal seaport 
town on the coast, the principal corps, of course, being 
the one with headquartersin New York. Electricity being 
now a recognized factor in both naval and military war, 
and requiring expert electricians for its full development, 
there would seem to be just as much reason for an electrical 
corps in the National Guard of the State of New York as 
for infantry, artillery, or cavalry. 

‘‘ Those members volunteering for naval work would be 
equally useful. The ordnance officer at the Navy Yard 
would constantly find himself overwhelmed with a mass 
of work which he would be utterly unable to carrv out 
without the assistance of some such corps as this. .And 
for the reason that electrical engineers are of necessity 
mechaniciaos, a great deal of technical work could be 
intrusted to them, such as the arrangement and fitting of 
gun-carriages, the storage of ammunition, the assembling 
of guns, etc. heir more immediate and obvious field, 
however, would be in the installation and fitting of electric 
lights, motors, telegraphs, telephones, and other electrical 
appliances, on board the vessels of war, constantly called 
into requisition. In the matter of fitting out merchant 
steamships their usefulness would be at once apparent. 
Now, as the work of fitting out ships with electric and 
ordnance equipment calls for technical knowledge and 
experience of a high character, it is obvious that a corps 
of well-trained technical men, such as is here suggested, 
would be more than useful ; it would be necessary.” 


A GIGANTIC pendulum has been suspended from the 
center of the second platform of the Eiffei Tower at Paris. 
It consists of a bronze wire 380 feet long, with a steel 
globe weighing about 198 pounds at the end. Its object 
isto exhibit the rotation of the earth by the Foucault 
method. 
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THE MAINTENANCE AND OPERATION OF 
WATER-WORKS BY PRIVATE 
COMPANIES. 

(Continued from page 326.) 
8. SHUT-OFF ORDER. Color, pink. Record No. 913. 


Tf water is to be shut off for any purpose other than in 
case of accident, repair, or change of connections or fix- 
tures, when the licensed plumber or foreman of the service 
department may do it without a permit, a shut-off order 
must be given to the Inspector, who will shut off the ser- 
vice, read and note the number of the meter, if there is 
any, and return the order to the office, dated and signed. 

Transcripts will then be made from it to the rate and 
other necessary books, and the order filed away according 
to the stop number. 


Q- SHUT-OFF BOOK. 13% inches long, 8 inches wide. 
180 pages. Horizontal rulings, 3 to the inch. Record 
No. 938. 

This book will be used to note the times of turning on 
or shutting off any stop. | : 

Fill in in the left-hand column the stop numbers io 
regular numerical order, using every third line only. 
There will then be twelve numbers on a page, and each 
number will have three lines and twelve double columns 
for the entry of different dates of turning on or shutting 
off any stop. Also give owner’s name and page in Rate 
Book. 

When any stop is turned on for the first time, enter the 
date in the first half uf the first double column, and, if it 
is ever shut off, note the date and the reason in the other 
half of the first column; then, by following down this 
column, all stops that are shut off can be seen at'a glance. 
If the stop is ever turned on or shut off again, enter the 
date in the next column, and so on. 

To indicate the reasons for shutting off any stop, use 
the following letters : 

P, for penalty, or failure to pay. bills or conform to the 
rules and regulations. 

V, for vacancy. 

R, for request of owner, by reason of temporary ab- 
sence or otherwise. 

D, for dead—1. ¢., the stop is permanently out of use, 
by reason of the building being moved, burned, or for 
other reasons. 

It the ownership changes, cross out the old name and 
insert the new one. 


10. REPAIR Notice. Color, blue. Record No. 914. 


Whenever the water is to be shut off from any section 
of the works, large or small, for an hour or more, notice 
must be given to each party having connection with the 
works by leaving one of the ‘‘ repair notice ” slips at the 
door as long in advance as possible. 

In case of accident, when no notice can be given in ad- 
vance, the Inspector must go at once to each house having 
hot-water boilers connected with the works, and give the 
necessary instructions in regard to the same, and prevent 
damage. 


11. RECORD BooK. 13 inches long, 8 inches wide. 
334 pages, containing 1,000 records. Record No. 934. 


Each page will contain the records for three premises; 
and the diagrams will be filled in as indicated, together 
with such changes, alterations, etc., as may be necessary 
from time to time. 

The records will be made according to the stop num- 
bers, three on a page. 

lf more than one book is needed on any one works, the 
stop numbers will continue from one to another, and each 
book will be numbered on the back and side, giving the 
range of the numbers it contains. 


12, METER BOooK. 13 inches long, 8 inches wide. 
180 pages. Horizontal ruling, 3 to the inch. Rec- 
ord No. 939. 


Use this book to keep a record of each meter received. 

Give a proportionate number of pages to each size used, 
commencing with the smallest. Then again divide these 
pages proportionately among the different kinds of meters 
in use, heading as many pages as needed with the name 
of the meter or the maker’s name, whichever it is known 
by commercially, and the size of the meters on that page. 
Then, under the appropriate size and name, enter each 
meter in the order of its shop number. If any meter 
should be received out of the order of its shop number 
enter such number in red ink, so it may readily catch the 
eye. All meters should be entered as soon as received, 


whether set or not. The pages left blank will answer for 
additions or any new meters that may be introduced. On 
the first page of the book make a list or index of pages 
where different sizes and makes commence. 

Leave three lines between each entry, so as to give four 
lines for each meter, which will provide ample room for 
all the different changes which any meter will probably be 
subjected to. 

When meters are set or removed, enter the proper data 
in the different columns, as indicated. 


13. M&TER READING Books. 4 inches by 7 inches. 180 
pages each and index. Record No. 935. 


These books are to be used by the Persons reading the 
meters to note the name of the owner, location of the 
premises, name, size, and number of the meter, date of 
reading, and the reading. 

Jn large works, several books may be necessary, each 
one covering a certain section of the works, and the read- 
ings taken and entered in the natural order in which the 
meters will be read, without regard to alphabetical or 
numerical order. 

In small works, one book will be sufficient. Each book 
provides for 32 readings of each meter. 

Each book should be indorsed on the outside with its 
number, the number of the division of the works for 
which it is used, and the date when the first reading was 
had. 

Each page will be numbered, and the index in the front 
of each book will refer thereto. 

This index should be arranged by Streets, in the order 
which experience shows to be the most convenient for 
progress in reading, the order of the street numbers to be 
preserved in filling in (either backward or forward, as 
necessary), with an extra line between each name (unless 
adjoining property), so that any new meter can be prop- 
erly placed. 

[Tc be pasted in front of ** Meter Reeding Book."] 
DIRECTIONS FOR READING METERS. 


Observe carefully whether the dial indicates cubic feet 
or gallons, and so note in the proper heading in the book. 

Observe the arrangement of the dials, and begin to read 
at that dial which indicates the least quantity, unless that 
dial should represent but 1 cubic foot or 1 gallon, in 
which case disregard it. 

The figures at the top of each dial represent the maxi- 
mum reading of that dial, thus, a dial having the figures 
10,000 over it means that one full revolution of the pointer 
indicates 10,000 cubic feet or gallons, as the meter may 
read, and each subdivision of the dial represents 1,000 
cubic feet or gallons. 

Read the first or smallest dial, and set down in the 
right-hand column the figure which the pointer has last 
past. Inthe second column set down the figure on the 
next largest dial which the pointer has passed, and so on. 


14. INSPECTOR’S BOOK. 4 inches wide, 7 inches long. 
216 pages. Horizontal ruling, 3 to the inch. No 
special ruling. but a head line. Each page numbered. 
Record No. 936. 


To be used as a pocket memorandum book by the In- 
spector to note size, kind, location of fixtures on any 
premises, and anything else which is necessary to be re- 
membered and reported to the office. 

Entries will be made in successive order without regard 
to alphabetical or numerical arrangement ; and, as soon 
as the same is reported to the office or otherwise attended 
to, be crossed off of the book. 

Each entry should be properly dated and Signed by the 
party making the inspection. 


1§. COMPLAINT Book. 8 inches by 13%. 290 pages. 
Record No. 937. 


In the Complaint Book enter all complaints from cus- 
tomers, or reports of matters needing attention. All 
entries to be dated, and name of party making teport, or 
complaint, entered. 

This book should lie on the Superintendent’s desk, and 
be accessible to all. i 

It should be frequently examined by the Superintend- 
ent, and every entry attended to as soon as possible, 
either by the Superintendent or by such other person as 
he may designate. 

When any matter has been attended to and finally dis- 
posed of, a minute, stating what was done and by whom, 
should be made opposite the original entry. 


(To BB CONTINUED.) 
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Kor works for which proposals are requested see also 
the ** Proposal Columns,”’ pages i-ii-370. 


WATER. 

For Additional Water Items see Proposal Columns. 

PITTSFORD, VT.—The Town Clerk at this 
place writes: ‘‘ Nothing has been done re- 
garding the water-works project except to in- 
troduce a bill into the Legislature of Vermont 
granting a charter incorporating the Pitts- 
ford Aqueduct Company. 1 he bill has passed 
the House, reported to the Senate and re- 
ferred to the G:eneral Committee.” 


NORTH KNOXVILLE, TFNN.—A committee, 
with Mayor Gratz as Chairman, has been ap- 
pointed at this place to draw up an ordinance 
granting a franchise to a company, which pro- 
poses to establish a system of water-works at 
this place. 


Sioux City, Iowa.—The Water-Works 
Committee has reported that it is necessary to 
proceed at once with the projected water- 
works extensions, the cost of which, the com- 
mittee estimates. will be $20,000. City Engi- 
neer Wingeland can furnish particulars. 


Key WEsT, FLA.—Reports say that the 
charter of the Key West Water Supply Com- 
pany has expired, and that steps will be taken 
by the city to establish a water-works system 
of its own. 


PLAINFIELD, N. J.—Reports say that the 
franchise and pioperty of the Plainfield Water- 
Works Company has been bought by the 
Plainfield Water Supply Company, and that 
the latter corporation has awarded contracts 
for the completion of the water works by next 
spring. 

OTTAWA, ONT.—The residents of Rideau- 
ville, a suburb of this city. have petitioned the 
water-works company, asking that they may 
be allowed to connect with the city water 
mains. The request has been granted. For 
additional particulars address the Rev. L. N. 
Chanpeau, as above. 


WHEATLAND, Ia.—An additional] water 
supply is projected for this place. Address 
the town clerk for particulars. 


GEORGETOWN, CoL.—A special election 
has been called here, November 12, for the 
purpose of voting bonds to the extent ot $36,- 
© 00 to construct new or purchase the present 
water-works at this place. 


BLUFFTON, ALA.—The water-works system 
projected for this place will soon be estab- 
lished. 

CATONSVILLE, MD. — The Catonsville 
Water Company will, it 1s reported, issue 
$30,000 of bonds for improvements, etc. 


Mount Tabor, Orft.—The Mount Tabor 
Water and Light Company has been incor- 
porated. The directors are: Messrs. J. H. 
Smith, J. C. Moreland and others. 


GRENADA, MIss.—The citizens of this place 
are soon to decide upon the issuance of $20,000 
of bonds for the construction of water-works. 
The Mayor can furnish particulars. 


ZANESVILLE, O.—Reports say that the tax- 
payers of this place will vote next month upon 
the question of spending $175,0U0 for the im- 
provement of the water-works. 


BELVIDERE, ILL.— he officials of this place 
will advertise for bids for putting in a water- 
works system, the intention being to begin 
Operations soon. 


LA GRANGE, GA.—It is reported that the 
officials of this place will ask the next Legis- 
lature for authority to issue bonds to the 
amount of $50,000, the proceeds of which to 
be applied to the construction of water-works. 


WoonsockeET, R. I.—This place has ap-. 
propriated $25,000 for the extension of the 
water system to Manville, a suburb. 


STOCKTON, CAL.—The Stockton Water. 


_ Works Company has been incorporated with a 


capital stock of $500.0v0. Address W. S. 
McMurty, Los Gatos, for particulars. 


LEXINGTON, NEB.—By telegraph to THE 
ENGINEERING AND BUILDING RECORD, No- 
vember 7, 1890. *‘ ‘I'he opening of proposals 
fue constructing the watet-works system here 
has been postponed until November 20.” 

(Continued on page 368.) 
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OF SPECIAL INTEREST TO CONTRACTORS, 


THE ENGINEERING AND BUILDING RECORD, 
277 Pearl Street, New York. 
November 8, ! 890. 


en 
ee 


CONTRACTING INTELLIGENCE. . 
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Our readers will oblige us by notes, clippings, or any 
information which will put us tn the way of obtain- 
ing early and reliable news for our ‘* Contracting 
Intelligence.” Jn formation of importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid for. 


Persoos who make any use of the information they 
find in these columns we trust will not cmit to mention 
Tne ENGINEERING & Bui_pinG Recorp as the source 
peleheeapncee nnnaneninpanee aaa ea 


WATER. 
For ADDITIONAL WATER ITEMS SEE PRECEDING PAGE. 


ATLANTA, GA.—At a meeting of the Gen- 
eral Council, hild November 4, the contract 
for furnishing a quantity of cast-iron pipe and 
special castings was awarded to the Howard- 
Harrison Tron Company, of Bessemer. Ala., 
at the following figures: Pipe. $22.24 per ton; 
special castings. 22% cents per pound. The 
award was made with the proviso that the 
bonds for the proposed improvementare issued. 
In connection with the award it was stated that 
the furnishings contracted for would be re- 
quired for either of the two schemes contem- 
plated. 


LANCASTER, Pa.—The Water Committee 
of the Common Council bas recommended 
that water meters be used in connection with 
the water-works service, in order to prevent 
the excessive waste which. it is said, prevails 
at present, 


WATER-WoRKS.—See our proposal col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: San Angelo, Tex.; Lexington, Neb.; 
Topeka, Kan.; Ellsworth, Kan.; Galt, Ont.; 
Chambersburg, Pa.: Harrison, O.; Chester, 
S. C.; Chambersburg, S. D.; Iiuron, S. D.:; 
Norfolk, Va. 

SEWERAGE. 
For Additional Sewerage Items see Proposal Columns 


ATLANTIC City, N. J.—Reports say that 
the sewerage company at this place will put 
in a new 5,000,000 gallon pump. 


KNOXVILLE, TENN.—The cost ot the pro- 
posed system of sewerage for this city accord- 
ing to plans just submitted, is $230,000. 
Chairman Gleason, of the Board of Public 
Works, can furnish information. 


MARQUETTE. MicH.—Improvements are to 
be made to the sewerage system of this place. 


BRUNSWICK, GA.—Several miles of sewers 
are to be added to the system of this city. 


Cuico, CAL.— Plans for a sewerage system 
for this place are now being prepared. 


MINNEAPOLIS, MINN. — City Engineer 
Rinker has been directed to advertise for pro- 
posals for furnishing the city with 2,000,000 
- sewer brick. 


ATLANTA, GA.—Extensions to the sewerage 
system of this city have been authorized by 
the Common Council, the cost of which will 
be $95,000. Address Al erman Hlaas for 
particulars. 


MERIDEN, CONN.—The sewerage commit- 
tee recommends that immediate steps be taken 
towards establishing a systen: of sewers. 
Mayor Page can furnish particulars. 


GRAND Rapins, MicH —Numerous sewer 
extensions are to be made at this place. 


SEWERS.—See our Proposal Columns for in- 
formation regarding sewer construction at the 
following places: Suspension Bridge, N.Y. 
Victoria, B. C. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge Items see Propoals Columns. 
ALLEGHENY, Pa.—A bridge is to be erected 
over Lacock Street, this city, by Messrs. Mar- 
shall, Kennedy & Company. 


Nasnua, N. ¥1.—Efforts are being made 
to establish another bridge over the Nashua 
River, at this place. The City Clerk can 
furnish particulars. 


CINCINNATI, O.—Reports say that a scheme 
is about to mature to erect another bridge be- 
tween this city and Covington. Address the 
Mayor, as above, for particulars. 
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GENEVA, N. Y.—There 1s a movement to 
substitute arched bridges for all bridges now 
crossing the creek, in this city. 


SCRANTON, Pa.—The bridge question con- 
tinues to be agitated at this place with chances 
greatly in favor of establishing the proposed 
structures. 


LANCASTER, Pa.—The County Commis- 
sioners have decided to make extensive im- 
provements to the bridge at Eden, over the 
‘Conestoga. ; 


ATLANSA, GA.—The Mayor has appointed 
a committee to investigate the subject of 
erecting a bridge over Forsyth Street, and 
particulars can be obtained by adJressing 
Alderman Hirsch, as above. 


SPOKANE FALLS, WASH.—The City Clerk 
of this place has been authorized to advertise 
for the stone work on the Monroe Street 
bridge. Address Alderman Natbohm for par- 
ticulars. 


Boston, Mass —The abutments for Dean 
Street bridge, at Brookline, have been let to 
D. H. Cram, for $8,331. ‘he superstructure 
will be built by the B. & A. R. R. 


W HITFSBOROUGH, TEX.—The County Com- 
missioners of Grayson County have been 
asked to build a bridge at this place. 


BripGEs.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Joliet, IIl.; Zanes- 
ville, O.; Columbus, O.; Marble Fails, Tex.. 
Willimansette, Mass.; Hamilton, O.; Phila- 
delphia, Pa. 


NEW DEPOTS. 


Basic City, VWa.—The Norfolk and Wes- 
tern Railroad will erect a depot at this city, to 
cost $25,000. 


HuntincTon, W. VA.—The Ohio River 
Railroad Company will soon erect a new depot 
at this place. 


CINCINNATI, O.—The ‘‘ Big Four’ Rail- 
road Company will build a large freight depot 
on the old Union Base Ball grounds at the 
foot of Bank Street. Engineer Read, of the 
Central Union Depot and Railroad Company, 
will have charge of construction. ‘The pro- 
posed cost is $150,0co. 


CHURCHVILLE, Pa.—This place is to have 
a new depot. 


SOUTHAMPTON, PA.—A new depot is to 
be erected at this place. 


STREET-WORK AND PAVING. 


HELENA, MontT.—Considerable street work 
is contemplated for this city. Address Mayor 
Bradford, for details. 


LINCOLN, NEB.—Considerable street pav- 
ing is to be done in this city. 

GAINESVILLE, TEX.—Street improvements, 
to cost $30,000 are to be made in this city. 


MINNEAPOLIS, MInn.—Oak Grove Street, 
about eight blocks long, will be paved with 
asphalt. 


LANCASTER, Pa.—Considerable street pav- 
ing is to be done at this place, the part‘culars 
of which can be had by, addressing the City 
Clerk, as above. 


MCKEESPORT, PA. — Numerous streets of 
this city are to be paved, graded and other- 
wise improved. 


GAS AND ELECTRICITY. 


Bay City, MicH.—It is proposed to in- 
crease the capacity of the electric light plant 
at this place, at an expense of $900. Ad- 
dress the Mayor for particulars. 


DAYTON, Ky.—The officials of this place 
have decided to establish an electric lighting 
plant at once. 


PUYALLUP. WasH.—Electric lights are to 
be introduced at this place. 


GRAPEVILLE, PA.—An electric light plant 
is to be erected at this place by the Electric 
Supply Company. 


SANTA FE, N. M.—'Tthis place is to in- 
troduce a system of electric lights at once. 
Address the Eon. T. B. Catron, asabove, fcr 
particulars. 


$6,900; 2, $5.900; 3, $12,800. Lilliston & 


News DEPARTMENT. 


BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


Lock Haven, Pa.—The Lock Haven . 


Electric Light and Power Company is about 
to establish a plant at this place. Address J. 
E. Kelly, as above. 


Marion, Pa.—An extensive gas plant is to 
be established at this place, at a cost of $50,- 
ooo. Address M. C. Watson, for particu- 
lars, 


La GRANGE, GA —Electric lights will soon 
be introduced at this place. 


Warsaw, WN. Y.—The Board of Trustees 
has granted an electric lighting franchise to 
George C. Otis and Elmer E. Rowe. 


ELectric RAILWAYS.—New electric rail- 
ways are projected and improvements are to 
made to those already established at-the fol- 
lowing places: Lowell, Mass.; Helena, 
Mont.; College Point, N. Y.; Little Rock, 
Ark.: New Utrecht, N. Y.; Rochester, N. Y.; 
Cairo, Ill.; Wilkesbarre, Pa.; Nebraska, Va.; 
Chicopee, Mass.; Meriden, Conn.; Ogden, 
Utah; Jamaica, N. Y.; Philadelphia, Pa.; 
Atlanta, Ga.; Ottawa, Ont. 


NEW CORPORATIONS. 


RIVERSIDE, CAL.—The Gage Canal Com- 
pany has been incorporated at this place, with 
a capital stock of $500,000. Address Mathew 
Gage tor particulars. 

ASTORIA, OrE.— The Astoria Electric, 
Power and Transit Company has been incor- 
porated at this place; capital stock, $150,000. 
Aduress A. P. Sharpstein, as above, for par- 


ticulars. 
BIDS OPENED. 


MINNEAPOLIS, MINN.—The contract for 
the remodeling of the Holly Flour Mull has 
been awarded to the E. P. Allis Company, of 
Milwaukee, at $40,000. 


GOVERNMENT WORK. 


MARE ISLAND, CAL —The following bids 
for doing certain dredging work at the navy 
yard were received by N. H_ Farquhar, Chief 
of Bureau, October 28: William II. Beard, 
Brooklyn. N, Y., 1734 cents per cubic yard; 
k. G. Packard, New York, 22 cents per cubic 
yard. Contract awarded to the lowest bidder, 
Wm. Ii. Beard; 10,000 cubic yards to be 
dredged. 


WasHINGTON, D. C.—The following pro- 
posals for the construction of two life saving 
stations, one on Fenwick Island, Del., and 
the other near Ocean City, Md., were opened 
November 5 by Horace L. Piper, Acting Gen- 
eral Superintendent. ‘Ihe figures given are 
as follows: 1, Fenwick Island; 2, Ocean City; 
3, price torboth. Bidders: A. A. McCullough, 
Norfolk, Va., 1, $9,000; 2, $9,000; 3, $17,500. 
A. F. Blossom, New Bedford, Mass., 1, $5.- 
714; 2, $5,714; 3, $11,428. J. H. Coster, 
Jefferson, 1ex., 1, $5,390; 2, $5.390; 3, $10,- 
780. Isaac F. Rotan, Philadelphia, Pa., 1, 


Nock, Accomack C. H., Va., 1, $5 663; 2, 
$5,363; 3. $11,026. Hudson & Willon, Phil- 
acelphia, Pa., 1, $5,100; 2, $4,961; 3. $10,- 
oor. Wm. H. Virden, Lewes, Del. 1, $4,850; 
2. no bid, 3, $9,7c0. Rowland A. Robbins, 
New York, 1, $4,793: 2, $4,683; 3, $9,293. 


Port Roya, S. C.—The following pro- 
posals for the construction of a timber dry- 
dock at the naval station, at this place, were 
opened November 1 by the Navy Department: 
Justin McCarthy, Washington, D, C., §418,- 
gis; R. G. Packard, New York, $471,000; 
J. E. Simpson & Co., New York, $497,539; 
Charles J. Stalbrand, Charleston, S. C., $326,- 
ooo. No bids were received on the Depart- 
ment’s advertisement for a floating dock at 
same station, and a re-advertisement will be 
necessary. 


WASHINGTON, D. C.—The following pro- 
posals for the construction of a _ bathing 
room, for the male workhouse, have been 
opened by the District Commissioners: J. R. 
Young, Washington, D. C., $7,423; James L. 
Parsons, Washington, D. C., $7,494; Halli- 
day & Richardson, Washington, D. C., 
$7.378; James Hughes, Washington, D. C., 
$3.970; D. T. Mocaber, Washington, D. C., 
$8,279; A. W. Sweeney, Washington, D. C., 
$8,558; John H. Bird, Washington, D. C., 
$7,404. Appropriation for this work is 
$5,850, and the Inspector of Buildings will 
curtail the specifications so that the lowest 
bidder can get the contract. 


New BeprorD, Mass.—The following 
proposals for the erection and completion, ex- 
cept heating and approaches, to the United 
States Custom House and Post Office at this 
place were opened November 5 by the Super- 
vising Architect of the Treasury Department: 
E. Irving Bell, Vortland, Conn., $90,850; 
Samuel C. Hunt, New Bedford. Mass., $97.- 
oco; George W. Gay, New Bedford, Mass., 
$102,000; Darlington Bros., Worcester, Mass., 
$99,656; Justin McCarthy, Washington, D. 
C., $09, 209. 

INDUSTRIAL. 


Mount Ho ty, N. J.—Reports say that 
the project to construct a ship canal across 
New Jersey, from the Delaware River to the 
Atlantic Ocean, is meeting with considerable 
success. The exact route has not been set- 
tled, but it is thought it will pass near this 
place and enter the ocean near Shark River. 


BUILDING INTELLIGENCE. 
NEW YORK. 

W s Madison av, 118 w 84th st, br flat; 
cost, $52,000; o, R B Lynd; a J H Dun— 
cap. 

412-18 East gtst st, br factory; cost, $240,- 
000; o, J J Schillinger; a, A Zucker. 

S s goth st, 100 w Ist av, 4 br tens; cost, 
$56,000 all; o, Sauer & Gross; a, F Wimnen- 
mer. 


N e cor Lewis and Rivington sts, br shop; 
cost, $26,000; 0, M Ash; a, Schneider & 
Herter. 

Cherry st. n w cor Pelham st, br factory; 
cost, $26,000; o, Weil & Mayer; a, Schneider 
& Herter. 

345 W 16th st, br flat: cost, $19,000; o, H 
W Deane; a, M V B Ferdon. 

7th av, es, bet 52d and 53d st, br ware- 
house; cost, $450,000; o, Manhattan S & W 
Co; b, Marc Eidlitz & Son. 


305 E 122d st, br flat; cost, $16,000; 0, 
Mary E Barry; a, A Spence. 

1807-09 Park av, 2 brand s flats and stores; 
cost, $20,000 each; o, W I] McCarthy; a, A 
Spence. 

73d st, ss, 95 w West End av, 3 s dwells; 
total cost, $85,000; o, D C McKinlay; a, C 
True. 

gsth st, n s, 150 w roth av, 11 5 dwells; 
cost, $15,000 each; 0, Lottie H Baird; a. 
Harding & Gooch. 

g8th st, n s, 268.6 e toth av, 3 br ands 
dwells and 4 5-story flats; total cost, $200,000. 
o and b, J W Hutton; a, M V B Ferdon. 


125th st, s s, 200 w 6th av, iron bidg; cost, 
$40,000; o, E D Farrell; a, J P Leo. 

Amsterdam av, n w cor 147th st, br aad s 
flat: cost, abt $30,000; 0, P Sackman; a, H 
Van Benschoten. 

Webster av, n e cor 179th st, 3 br and fr 
dwells: cost, $3.500 each; o, S D Bonfils; a, 
CW & A A Stoughton. 


ALTERATIONS—NEW YORK. 


179-81 E 124th st, br store; cost, $12,000; 
o, E Rothschild; a, W H Holmes. 


130-34 Cedar st, rear, interior alterations 
aid walls altered for connection with exten- 
sion; cost, $25,000; 0, P Ballentine & Sons; 
a, C A Gifford. 


BROOKLYN. 

McDonough st, $ s, 200 € Reid av, 3 brand 
s dwells; cost, $4,500; 0, Henry B Hill; a, 
Hill & Son. 

Flatbush av, s s, 115 w Livingston st, 1 br 
stcre; cost, $15,000; 0, Jesse C Woodhull; 
a and b, C B Fish. 

South 2d st, s s, 100 w Driggs st, 1 b sten; 
cost, $10,000; 0, David Brown; a, H 
Gaylor. 

ssth st, ns, 225 e 3d av. § fr (brick filled) 
dwells; cost, $z,500 each; 0, Wm Best; a, U 
L Spicer & Son. 

N s Union st, 312 ¢ 6th av, 2 br dwells; 
cost, $11,000 all; 0, D Buckley; aj W M 
Coots. 

S s St Marks av, 200 e Vanderbilt av, 3 br 
dwells; cost, $25,000 all; o, Ellen T Martin; 
a, Anizi Hill. 

E s North Henry st, 103 s Van Cott av, 12 
fr dwells; cost, $13,200; 0, C Engert; a, 

J Berle. nbach, Jr. 


a 
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BUILDING INTELLIGENCE. 
BROOKLYN—Continued. 
N s 34th st, 160 e 3d av, 4 fr dwells; cost, 
$18,0c0 all; o and a, J F Kentana. 


N s 21st st, 125 e 6th av, ro fr dwell; cost, 
$20,000; 0, Jas R Robb; a, Wm Wirth. 

Ss Lexington av, 71 w ‘I hroop av, br dwell; 
cost, $8,000; 0o, D S Beasley; a, J E Dwyer. 

S s Lexington av, 50 w THroop av, br 
dwell; cost, 8,000; o and a, same as above. 


W s Douglass av, 150 w 5th av, 3 br 
dwells; cost, $10,500 all; o, E A Wovley; a, 
R Dixon. 


S w cor 43d st and 4th av, br dwell; cost, 
$34,000 all; 0, city of Brooklyn; a, Geo In- 
gram. 

W s 4th av, 70s 43d st, br dwell; cost, 
$15,000; o and a, same as above. 

S s Macon st, 22 w Howard av, 4 br dwells; 
cost, $19,200 all; o and a, C Lincoln. 


Es Clinton av,.100 s Willoughby av, br 
dwell; cost, 45.000; 0, C M Pratt; a, W B 
Tubby. 

W s Throop av, 26 n Pulaski st, 4 br 
dwells; cost, $16,000 all; o, G B Stouten- 
burg; a, F L Hine. 

N w cor Throop av and Pulaski st, br 
dwell; cost, $10,000; 0 and a, same as above. 


BALTIMORE, MD.—W s5 Fayette, e of 
Charles, 3-story br back bldg; 0, Mrs M E 
Black. 


BEVERLY, N. J.—Henry Van Brunt will 
erect an addition to his fertilizing factory 
at this place. 


BOSTON, MASS.—10 and 12 Brookford st, 
2 fr dwells; cust, $8,000; 0, F R Bodwell; 
b, M Scullion. 


465-487 Medford st, br bakery: cost, 
$75.000; o, U S Baking Co; a, Shepley. 
Rutan & Coolidge; b, Johnson Bros. 

A st near Richards st, br stable; cost, 
$20,000; 0, Handy & Waterhouse; a, M D 
Safford. 

Leland st, 4 fr dwells; cost, $18,000; 0, 
a and b. Geo M Fernald. 


Peter Parley road, fr stable; cost, $7,500; 
o, F A Peters; a, Jas S Lee. 

400 Hanover st, br tenement; cost, $8,000; 
o, John Feency; a, H Smith; b, Orne & 
Lawrence. 


BIRMINGHAM, ALA.—rst av and 21st st, 
br block; cost, $15,000; 0, Woodrow & 
Clark. 

2d av, bét 18th and :oth sts, br dwell; 
cost, $8,000; 0, Thompson, Hutchinson 
Bldg Co. 

22d st, bet 2d and 3d avs; br dwells; cost, 
$10,000; 0, as above. 

8 av, bet 19th and 2oth sts, br dwell; cost, 
$15,000; 0, as above. . 

6th av and 17th st, br school; cost, $40,- 
O00; 0, as above. 


2oth st, bet Avs C and B; br dwell: cost, 
$15,000; o, J T Beasley. 


CULPEPPER, VA.—This place is to have 
a new $10,000 school building. 


CAMDEN, N. J.—Cooper st, E r1th st, 3 br 
dwells; o, Jas S White. 


N e cor 4th and Elm st, br store; o, 
Thos Sevron. 


333 Kaighn’s av, br store; 0, John W 
Mathews. 


S s Mount Vernon st, above 6th st, br 
dwell; o, J] E Hartman. 


DETROIT, MICH. — Gratiot av opposite 
Sylvester st, 2 to 5-story br brewery: cost, 
$50,000; 0, Coppits & Melchiers; a, Spier 
& Rohms; b, not let. 

Ferry av bet Russell and Dequindre sts, 
3-story br foundry; cost, $35,000; 0, Pen- 
insular Car Co; a, John Scott & Co; b, not 
let. 

Cor Cass and Prentiss avs, 3-story br and 
s res; cost, $35,000; 0, M McAtow; a and 
b, same as above. 

227 Catharine st, 3-story br storehouse; 
cost, $10,000; 0, Wm Darmstaetter; b., 
Individual contracts. 

Cass av bet Willis and Canfeld avs, 2- 
story br res; cost, $7,000; 0, Wm Allison; 
b, same as above. 

365 21st st, 3-story br manufactory; cost, 
$7,000; o, Diamond Match Co; b, M Shall 
& Son. 


- EASTON, PA.—Northampton st, 2 stores 
” and office bldg; cost, $10,000; 0, Mrs $ B 
Clemens; a, John M Stewart. 
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ELIZABETH, N. J.—A club house is to be 
erected on Grand Street by the Elizabeth 
Club. Address Mayor Kankin for par- 
ticulars. 


GALVESTON, TTEX.—Broadway, bet 24th 
and 25th sts, pressed br stable; cost, $15,000: 
0, Geo Sealy; a, N J Clayton & Co; b, H 
Pritchard & B Hamilton. 


HOLYOKE, MASS.—Maple st, br apart 
bldg; o and b, Watson Ely & Son: 


JOHNSTOWN, PA.—Cor Front and Rail- 
road sts, fr bldg; cost, $7,600; 0, Ryan Es- 
tate,a, J] T Kengy; b, William Lloyd & 
Son. 

Cor Clinton and Washington sts, br bidg; 
cost, $7,000; vo, J M Shumaker; a, Emmet 
Lucas; b, Wm Smith. 


KNOXVILLE, TENN.—Commerce st, br 
bidg with s trimmings; cost about $30,000; 
o, R S Payne; a, Disemakes, of Nashville; 
Beaver & Hoffmaster, of Knoxville, Supt’s; 
b, contract not Jet. 


KENSINGTON, PA.—Hosiery mil!; o, Wm 
Sullivan & Co. 


LAWRENCE, MASS.— New mills; 0, Wash- 
‘ington Mills Co. 


New mills; 0, Arlington Mills Co. 


LYNN, MASS.—A school building, to cost 
$38,600, is to be erected here. 

NASHUA, N. H.— 3-story br mill; o, 
Nashua Boot and Shoe Co; b, not let. 


Br addn to foundry; o, Nashua Iron and 
Brass Foundry Co; b, not let. 


NEW BEDFORD, MASS.—Cotton mill; o, 
Bennett Mfg. Co. 


NASHVILLE, TENN.—East Nashville, 2- 
story br bldg: cost, $6,000; o, H Alexander: 
a, R E Grubbs. 

N Market, 4-story ‘s bldg; cost, $16,- 
000; 0, Craigheat; a, George W. Thomp~ 
son. 


N Market, §-story s front bldg: cost, 
$25,000; o, M Burns; a, same as above. 

Buildings costing §12,000; a, R E 
Grubbs. 


PAULSBOROUGH, N. J.—Iwo churches 
are to be erected at this place. Address 
the Kev. Haisley, for particulars. 


PHILADELPHIA, PA.—N gs India st, e 
Marshall st, 8 dwells; o, John S Kelly. 
E s 8th st, s Cambria st, 10 dwells; o, M 
L Hirst. 


S s Frankfort av, w P R R, warehouse; 
o, Robt Foerdner. 

Es Frankfort av, n Allegheny av, factory; 
b, W lones. 

2744 Germantown av, storehouse; 0, Thos 
Bateley. 

E s 6th st, n Vine st, 6 dwells; o, John 
Maginnis. 

4238-4240 Lancaster av, 2 dwells; 0, Jas 
W Sauoderson & Son. 

Ses Binst av, bet 74th and 75th sts; 2 
dwells; o, P J Conroy. 

E s 18th st, s Tioga st, church; b, Benj 
Walker. 

N s —everington st, e Pechine st, church; 
b, Chas Vogt. 

W s Darien st, n Somerset av, 37 dwells; 
o, Jno M Sharp. 

S s Powelton av, e 4Ist st, stable; o, Benj 
Hoover. 

S e cor 44th and Locust sts, 7 dwells; o, 
Thos Marshall. 

E s Carlisle st, 22 dwells; o, D M 
Bleyler. 

W s Hancock st, s Somerset st, br shop; 
o, Wm Steele & Son. 

Ws Amber st, n Allegheny av, factory; 
o, Elizabeth Jones. 

W s Main, s Jackson st, shop and dwell; 
o, Wm Steele & Son, 

S wcor Woodbine st and Sprague av, 6 
dwells; b, O’Brien & Bros. | 

S w cor Ruscourt and Newbold sts, 2 
dwells; b, John Priestley. 

N s Sedgeley st, e 27th st, 22 dwells; o, 
O A Guenther. 

N ecor Keystone and Vincent sts, 2 dwells; 
o, Kolliner Bros. 


N s Glennock st, w Minch st, 4 dwells; 0, 
P E Costello. 


BUILDING INTELLIGENCE. 
PHILADELPHIA, PA.—W s Prune st, o 
Race st, 4 dwells; o, Chas Ruth. 


Angora, 61st and Butterwood sts, s 
dwell; o, Geo Callaghan. 


1432 Randolph st, addn to factory; o, 
O'Neil & Kline. 

Ss Clearview st, e Washington av, 2h 
dwells: o, W J Bell. 

Ss 48th st, e Gray’s av, 4 dwells; b, 
Isaac Wood. 


N w cor Seargent and Jasper sts; stable: 
b, Robt N Bowers. 


Rear s e cor Hancock and Berks sts, store; 
b, Geo Doring. 


W s 2d st, n Susquehanna st, 7 dwells: 
b, J) C Schuler. 


W s 2d st, n Somerset st, mill; b, Geisin- 
ger & Hale. 


W s Hicks st, n Lehigh av, 4 dwells: o, 
W G Serrill. 


S ecor Mundell and Sydenham sts, dwell; 
O, same as above. : 

Thompson and 30th sts, repairs to brew- 
ery; b, Philip Haibach. 

N ecor 11th and Orford sts, addition to 
brewery; b, Chas Auchter. 


E and w s Harmony st, n Wharton st, 12 
dwells; b, W Marshall. 


Ss Riley st, near Green Lane, addition to 
factory; b, Harry Wanklio. 


Ss Chelton av, w Chew st, dwell; b, CS 
_ Johnston. 


Ss Carpenter st, e 24th st, 5 dwells; b, 
Thos McCouch. 


McClellan and Moorest, w 6th st, 6 dwells; 
b, Inv O’ Donnell. 


S s Moore st, w igth st, 12 dwells; b, 
Montgomery & Baxter. 


Es Jeannette st, n Manyunk av, dwell; 
b, ¥ T Sheldrake. 


E s Ditman st. n Washington av, mission 
building, b, W S Roberts. 


F. s r3th st, s Cambria st, addition to 
school; b, M McManus. 


Mercy st, w 12th st and vicinity, 11 
dwells; b, C B Prettyman. 

E s Tongshue st, n Tulip st, store; 0, as 
above. 


N s Dittmar st, w Minch st, 2 dwells; o, 
as above. 


S s Delaware av, electric station. 


E s Thompson st, n Lehigh av, 5 dwells; 
o, John H Garden. 


W s roth st, n Colowa st, factory; 0, Geis- 
inger & Hale. 


Cook st, w Memphis st, foundry; b, Geo 
W Stewart. 


S s Cedar st, n High st, 8 dwells; o, Thos 
| Carman. 


Ss Brown st, w 38th st, 12 dwells; o, 
Chas Bateson. 


W s 2d st, n Somerset st, mill; 0, Geisin- 
ger & Hale. 


W s Ohio st, e 12th st, factory; o, Robt 
Murray & Sun. 


N s Canby st, e 13th, bakery; b, James 
Price. 

READING, PA.—5th and Spruce, 2-story 
dwell; cost, $16,000; o, Mrs Archer; a and 
b, L Focht. 

8th and Washington, s church; cost, $13,- 


ooo; o, Olivet Church, Rev Chapman: a, 
Mr Lansdale. 


RAYNOR, TEX.—The sum of $40,000 is to 
be expended by the local Methodist Society 
in the erection of a college. 


STONINGTON, CONN. — Silk mill; 0, 
Atwood Machine Co. 


SOMERS POINT. N. J.—A store and sev- 
eral blocks of ccttages are to be erected here 
by A F Kappella. — 


SOUTH BEND, IND.—Messrs. James and 
Joseph Oliver, of this citv, propose that if 
the citizens of South Bend will purchase 
for them a site in the heart of the city, the 
same to not cost them over $120,000, they 
will erect thereon a hotel costing $300,000. 
It is te cover the quarter of a square, be 
five stories high, and built of native field 
stone. 


SPRINGFIELD, MASS.—Cor Worcester 
av and Plainfield st, br factory; 0, Hamp- 
den Coruodum Wheel Co; b. Kelley & 
Mellen. 
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SYRACUSE, N. Y.—A school. to cost $28,-. 
000, is to be erected at this place. 


ST. LOUIS, MO.—Lindell and Vandeventer 
avs, br dwell; cost, $10,000; 0, H G 
Knapp; b, S L Jones. 

23d and Eugenia sts. 2 br dwells; cost, 
$7.000 each: o and b, Joho Farrell. 

2d and Walnut sts, br warehouse; cost, 
$25,000; o, H Ul Haensster; b, sub-let. 

McPherson and Lindel) avs. br dwell; 
cost, $12,000; 0, J A Speller; b, Jno Low. 

S w cor Fairfax and Pendleton avs, br 
dwell; cust, $19,000; o, P Nolan; b, M 
Connolly. 


ST. PAUL, MINN,—Margaret, near Hope, 
1-story br church; cost. §€32,000; o, St 
John's German Luthe-an Congregation. 

Holly, near Arundel, 2-story fr dwell; 
cost, $7,000; o, C H Worthen. 

Selby, near Hamline, 2-story fr dwell: 
cost, $7,000; 0, Ivey Bros. 

sth, near Rosabel. §-story br store; cost, 
$100,000; 0, C W Hackett Jlardware Co. 


Ansel Oppenheim will erect a $40,000 
office building at the corner of 6th st and 
Minnesota. 


Architect Oscar Cobb has reporte! that 
the acoustic properties of the Council cham- 
ber can be remedied for $5,090; with mod- 
ified pians at $4,000. 


WALPOLE, MASS. — Bleachery and dye 
works; o, RS Gray & Co. 


WHEELING, W. VA.—Plans are being 


prepared fora church, two hospitals, and 
masonic hall. 


WINDSOR LOCKS, CONN.—4-story cot- 
ton mill; o, J] R Montgomery & Co. 


WASHINGTON, D. C.—1635 :6th st, 3- 
story br bldg; cost, $25,000: 0, G A Shee- 
han; a. W B Gray; b. J McGregor. 


P st, bet rath and rsth, 2-story br bidg; 
cost, $8,0.0; o and a, J H Green. 


124-47 22d st, 4 2-story br bldgs; cost, 
$10,000; o, S Norment; a, J H{ Grant. 


2123-33 Ward Place, 6 2 story br bidgs; 
cost, $10,00); o and a, same as above. 


820-28 rath st, 5 2-story br bldgs; cost, 
€9,000; o and a, W R Coon. 


94 permits less than $7.000 in value. 


WILMERDING, PA. — The Methodist 
Church people of this place are about to 
erect a new church. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places: Clin- 
ton, lowa; South Bethlehem, Pa.; Fitchburg, 
Mass.; Wheeling, W. Va.; Pasadena. Cal.: 
Harrisburg, Pa.; Montclair, N. J.; Ogdens- 
burg, N. Y.; Charleston, S. C.; Worcester. 
Mass.; Geneva, N. Y.; Canton, O.; Topeka, 
Kan.; Wilkesbarre, Pa.; Dayton, O. 


READERSOf THE ENG. NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 


POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION. 


co 
DRAUGHTSMAN, SPFAKING FRENCH AND 
German, d:sires employment. Have worked 10 
arch tect's office 1a Pars and Zurich. Address OTTO 
WAGNER, Park Lodge, Forest Hill, London, S. E. 


W ANTED—A POSITION AS LEVELER OR 

traasitmaa. rge €xperence ia subdividing 
and grad rg, formeri'y employed by the Nicaragua 
Carai Company. Address J. M. KENYON, No. 171 
Broadway. : 24 


Cf fe 
A YUNG MAN OF 22, WHO HAs HAD FUUR 

. years of practical and theoretical knowledge of 
civil engineerng, surveying and sewerage work, de- 
sires a t10On, references. Address LOUIS 
aiee RMEVER, 1304 West Sisth Street, Cincia- 
oa r) e 
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PROPOSALS. 


(Continued trom page ii.) 


NOTICE TO CONTRACTORS. 


ENDERS WILL BE RECEIVED UP TO 
4 o'clock P M. on the 17th of December next, 
at the office of the undersigned, for the Con- 
struction of SEWERS for the Corporation of 
the City of Victoria, B. C. 
For particulars of plans and specifications ap- 
ply at the City Hall, Victoria, on or after the 
1sth day of November next ensuing. 


Five per centum of the approximate amount 
of the work tendered for will be required to be 
deposited with a tender to insure its considera- 
tion This may be done either in Cash or by 
Certified Cheque on some bank in British Co- 
lumbia. All Cash or Certified Cheques to be 
returned to unsuccessful tenderers. 


Estimated cost of sewers, $300,000. 


The lowest of any tender not necessarily 
accepted. 
By order 
WELLINGTON J. DOWLER, 
City Clerk’s Office, C. M. C. 
Victoria, B, C., Sep. 29, 1890. 26 


To Contractors. 


BUREAU OF SURVEYS, 
PHILADELPHIA, Nov. 6, 1890. 


P ROPOSALS FOR CONSTRUCTING 

wrought-iron western APPROACH to 
Walnut Street bridge will be received by Louis 
Wagner, Virector ot the Department of Public 
Works, at this office until 12 o’clock noon, MON- 
DAY, November 17th, 18g. ; 

Proposals must be accompanied by a certifi- 
cate hata bond for $500 has been filed in the 
Department of Law, Sixth and Locust Streets. 

Blue print copies ot the plans on exhibition 
here may be obtained by those first applying, 
upon payment of Five Dollars to the Receiver of 
Taxes. J. MILTON TITLOW, 

Prin. Assistant Engineer. 


DEPARTMENT OF PUBLIC WORKS, 


PROPOSALS FOR DREDGING.—U. S. EN- 

ineer Office, Duluth, Minn. -Sealed pro- 
posals, in triplicate, will be received at this office 
until 2 o’clock P. M.. December 6, 1890, and then 
opened, for DREDGING in the harbor of 
DULUTH, MINN., on west side of Rice’s Point. 
Preference will be given to articles of domestic 
production or manutacture, conditions of que 
and price being equal The attention of bid- 
ders is invited to the Acts of Congress approved 
February 26, 1885, and February 23, 1887, Vol. 23, 
page 332 and Vol. 24, page 414, Statutes at Large. 
rhe Gaited States reserves the right to reject 


any and all bids. All information may be ob- 
tained at this office. JAMES B. QUINN, Major, 
Corps of Engineers. 26 


PROPOSALS FOR DREDGING AND PIER 

WORK.—U. S. Engineer Office, Duluth, 
Minn —Sealed proposals, in triplicate, will be 
received at this office until 2 o’clock P. M., De- 
cember 6, 1890, and then opened, for DREDG- 
ING, and for repairs tu breakwater at GRAND 
MARAIS, MINN. Preference will be given to 
articles of domestic production or manufacture, 
conditions of quality and price being equal. The 
attention of bidders is invited tothe Acts of Con- 
gres-, approved February 26, 1885, and February 
23, 1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes at Large. The United States reserves 
the right to reject any and all bids. All infor- 
mation may be obtained at this office. JAMES 
B. QUINN, Major, Corps of Engineers. 26 


WRECK OF THE SCHOONER ‘JOSIAH 
Whitehouse.’’— Engineer Office, U.S. Army, 
Newport, R.I., November 1, 1890.~To whom it 
may concern. Whereas the navigation of Vine- 
yard Sound is obstructed and endangered by 
the wreck of the schooner “‘ Josiah Whitehouse,”’ 
lying about N. by W. 4% W. 3% miles from Gay 
Head Light-house: Notice is hereby given to 
al) persons interested in said vessel, her cargo 
and all other property therein, that if, within 
thirty [30] days from the date of this advertise- 
ment, they shall not have signified to me their 
intention and taken preliminary steps to remove 
said wreck, etc., as soon as practicable, the 
same will be considered as abandoned and dere- 
lict, and it will be removed by the United States 
under authority of law. Sealed proposals, in 
triplicate, for the removal of so much of sai- 
W RECE as forms an obstruction to navigation, 
will be received at this office until 12 o’clock 
noon on MONDAY the first day of December, 
1890, and then opened. The attention of bidders 
is invited to the acts of Congress approved Feb- 
ruary 26, 1885,and February 323, 1887, Vol. 23, page 

2, and Vol. 24, page 414, Statutes at Large. The 

nited States reserves the right to reject any or 
all proposals and to waive any informalities. 
Full information furnished on app.ication. By 
authority of the Secretary of War. W.R. LIV- 
ERMURE, Major of Engineers. 26 


BREAKWATER AT NEW HAVEN, CONN.— 
Engineer Office, U. S Army, Room 74, 
Army Building. 39 Whitehall Street, New York, 
November 1. 18g0.—Sealed proposals, in tripli- 
cate, for construction of a breakwater at NEW 
HAVEN, CONN., will be received at this office 
until twelve (12) o’clock noon, on TUESDAY, 
December 2, 1890. The attention of bidders is 
invited to Acts of Congress approved February 
26, 1885; and February 23, 1887, Vol. 23, page 33 
and Vol. 24. pase 414, Statutes at Large. Further 
information can be obtained at this office. D.C. 


HOUSTON, Colonel of Engineers. 25 


PROPOSALS. 


REMOVAL OF SHOALS BETWEEN SISTER 
Islands and Cross-over Light, Saint Law- 
rence River, New York.—U. S. Engineer Office, 
Burlington, Vt., November 8, 1890.—Sealed pro- 
posals, in duplicate, addressed to the under- 
signed, will be received at this office until 11:30 
A. M., December 9, 1890. and then publicly 
opened, for blasting and removing 247 cubic 
yeres of rock, more or less, from two SHOALS 
etween Sister Island and Cross-over Light, 
Saint Lawrence River, N. Y. Attention is in- 
vited to the Acts of Congress approved Febru- 
ary 26, a Fo ibe February 23, 1887, Vol. 23, page 
32. and Vol. 24, page 414, Statutes-at-Large. 
etailed information can be had on application. 
M. B. ADAMS, Major of Engineers. 23-24-1 


U S. ENGINEER OFFICE, BURLINGTON, 
* Vt., November 8, 1890.—Sealed proposals, 
in duplicate, addressed to the undersigned, will 
be received at this office untii 11:30 A. M.. Decem- 
ber 2 1890, and then publicly opened, for fur- 
nishing 182,886 feet, b. m., of hemlock timber; 
9,600 feet, b. m., of white pine timber; 3,000 cubic 
yards of rubble stone; 7,750 cubic yards of large 
stone, 1 to s tons weight; 1,208 pounds of screw 
and washer bolts; 546 pounds of ring bolts; 23.441 
ounds of drift bolts, and constructing 300 limear 
eet of extension and repairing 1,225 linear feet 
of old superstructure to the REAKWATER 
at Plattsburgh Harbor. New York. Preference 
will be given to materials of domestic manufac- 
ture or production, conditions o: quality and 
price (import duty included) being equal. At- 
tention is invited to the acts of Congress ap- 
proves February 26, 1885 and February 23. 1387, 

ol. 23, page 332, and Vol. 24, page 414, Statutes- 


at-Large. Detailed infor.ation can be had on 
application. M. B. ADAMS, Major of Engi- 
neers. 


23-24-1 


PROPOSALS FOR STONE.—U.S. ENGINEER 
Office, 507 West Chestnut Street, Louisville, 
Ky., October 21, 1890.-— Sealed proposals, in du- 
plicate, will be received at this office until 1 
P.M. (local time) on THURSDAY, the 2oth day of 
November fs for furnishing stone for thé 
CONSTRUCTION of a LOCK inthe WABASH 
RIVER. near Mt. Carmel, Ill The attention of 
bidders is invited to Acts of Congress of Feb- 
ruary 26, 1885, and February 23, 1887, Vol. 23, 
page 332, and Vol. 24, page 414, Statutes at Large. 
reference will be given to stone of domestic 
preduction, conditions of quality and price bein 
equal. The right is reserved to reject and a 
bids. Specifications and printed forms for pro- 
posals will be furnished on hte to the 
undersigned. EDW. MAGUIRE, Captain of 
Engineers. 24 


PROPOSALS FOR DREDGING.—U. S. ENGI- 
neer Office, 601 Eighteenth Street, N. W., 
Washington, D. C., October 17, 1890.—Sealed pro- 
posals, in triplicate, for DREDGING in the Po- 
tomac River at Washington, D. C., will be re- 
ceived at this office until 12 M. on TUESDAY, 
November 2s, 1890. The attention of bidders is 
invited to the Acts of Congress approved Febru. 
ary 26, 1885 and Eeprnaty, 23, 1887, Vol. 23. page 
332, and Vol. 24, page 414, Statutes-at-Large. For 
specifications, forms of bid and other informa- 
tion, apply at this office. PETER C. HAINS, 
Lieut.-Col. of Engineers. 24 


PROPOSALS FOR DREDGING.—UNITED 
States Engineer Office, Mobile, Ala.. October 
20, 1890.-—-Sealed proposals for DRELGING in 
MOBILE HARBOR, ALA.; BILOXI HARBOR 
MISS , and PASCAGOULA RIVER, MISS., will 
be received at this office until 12 o’clock M. 
THURSDAY the aoth day of November, 1890, and 
opened immediately thereafter in presence of 
bidders. Specifications, general instructions to 
bidders, and blank forms of proposal will be 
furnished on application to this office. The at- 
tention of bidders is invited to the Acts of Con- 
gress ap nove? February te cane February 
23, 1887, Vol. 23, page 332. an ol. 24, Re 414 
Statutes at Large. A. N. DAMRELL, Major ot 
Engineers, U.S.A. . 2 


U S. ENGINEER OFFICE, ROOM 62, ARMY 
* Building, New York, October 15, 1890.— 
Sealed proposals, in triplicate, will be received 
at this office until 12 o'clock, noon, WEDNES- 
WAY, November 19, 1890, for the following work: 
1. For the construction of new DIKES; II., for 
rebuilding and repairing tot ees, 2 dikes; I11., 
for dredging in the Hudson River between New 
Baltimore and Troy, N Y. Amount available, 
$105,000. The attention of bidders is invited to 
Acts of Congress, approved February 26, 188s, 
and February 23, 1887, Vol. 23, page 332, nd Vol. 
24, page 414, Statutes-at-Large, and the River 
and Harbor Act of September 19, 1890, Sections 6 
to 12. For specifications, blank forms, and all 
information, apply to the undersigned. G. L. 
GILLESPIE, Lieut.-Col. of Engineers. 24 


OFFICE CONSTRUCTING QUARTERMAS- 
ter, Fort Thomas, Ky., October 27, 1890. — 
Sealed proposals, in triplicate, subject to usual 
conditions, will be received at office of Con- 
structing uartermaster, U. S. A., FORT 
THOMAS, KY., until 1: A. M., November 27, 1890, 
and then opened, for construction there, of a 
HOSPITAL and hospital steward’s quarters, 
and for the steam heating apparatus for the 
hospital. and for the plumbing of each building. 
The United States reserves the right to reject 
any or all bids, or: parts thereof. Plans and 
specifications to be seen at this office, with tull 
instructions as to bidding. Envelopes contain- 
ing proposals should be marked, ‘** Proposals for 
Hospitals, etc.,”” and addressed to 1st Lieutenant 
R. B. TURNER, 6th Inf'try, A. A. Q. M., U.S.A. 


U S. ENGINEER OFFICE, 905% EAST MAIN 

* Street, Richmond, Va., October 13, 1800.— 
Proposals fur DREDGING and excavating rock 
from the channel of the James River near RICH- 
MOND, VA., for the construction of mattress 
dykes and jetties, will be received until noon of 
December re 1890, and then opened. Attention is 
invited to Acts of Congress approved February 
26, re85s and February 7 1887, Vol. 23, page 332, 
and Vol. 24, page 4'4. Statutes at aa n- 
formation can be had on application to Mr. C. P. 
E. ane gos E. Main Sreet, Richmond, Va. 
WM. P. CRAIGHILL, Colonel, Corps of Engi- 
neers, U.S.A 


23 


PROPOSALS. 


PROPOSALS FOR IMPROVING ENTRANCE 

to Galveston Harbor.—U. S. Engineer Office, 
Galveston, Tex., October 25, 1890.— Sealed pro- 
posals, in duplicate, will be received at this 
office, until 12 o’clock, noon, goth Meridian time, 
December 27, 1890, and then opened for delivery 
of materials in place for improving the entrance 
to GALVESTON HARBOR, TEX. Preference 
will be given to materials of domestic produc- 
tion or manufacture, conditions of quality and 
price (import duties included) being equal. The 
attention of bidders is invited the Acts of Con- 
gress approved February 26, 188s, and February 
23, 1887, Vol. 23, page 332, and Vol. 24, page 414, 
U" Ss Statutes at Large. For blank forms. for 
proposals and all necessar 
to CHAS. J. 
neers. 


information, appl 
ALLEN, Major, Corps of Engi- 


22-23-24 


NOVEMBER 6, 180. 


GEALED PROPOSALS WILL BE RECEIVED 
~? at the office of the Supervising prcuiteee 
Treasury Department, Washington, D. C.., unti 
20’clock P. M., on the 4th day of December, 1890, 
for ali the LABOR AND MATERIAL re- 
quired for the excavation, concrete foundations, 
stone and brickwork of the basement and area 
walls, first floor iron beams and girders and col- 
umns in basement, for the U. S. Court- House 
Post-Office and Custom-House building at BAY 
CITY, MICHIGAN, in accordance with the 
drawings and specification, copies of which may 
be had at this office or the office of the Superin- 
tendent at Bay City, Mich. Each bid must be 
accompanied by a certified check for $200. The 
Department will reject all bids received after the 
time herein stated for opening the same; also, 
bids which do not comply strictly with all the 
requirements of this invitation. Proposals must 
be inclosed in envelopes, sealed and marked 
‘Proposal for the Excavation, Concrete Founda- 
tiens, Stone and Brickwork and Ironwork for 
the Basement and Area Walls for the U. S. 
Court-House, Post-Office and Custom-House at 
Bay City, Mich.,’” and addressed to JAS. H. 
WINDRIM, Supervising Architect. 24 


OCTOBER 25, Nae 

GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Su pel yisine ron ec 
Treasury Department, Washington, D. C., until 
2 o'clock P. M., on the 2oth day of November, 
1890, for all the LABOR AND MATERIALS 
necessary to complete the approaches, mailin 
platform, post-office lookout, etc., for the U. S. 
Court-House and Post-Office buildizg at PITTS. 
BURG, PA., in accordance with the drawings 
and specification, copies of which may be had on 
application at this office or the office of the Su- 
perintendent. Each bid must be accompanied by 
a certitied check for $300. The Department will 
reject all bids received after the time herein 
stated for opening the same; also, bids which do 
not comply strictly with all the requirements 
of this invitation. Proposals must be inclosed in 
an envelope, sealed and marked, ** Proposal for 
the Approaches, Mailing Platform, Post- Office 
Lookout, etc., for the U. S. Court-House and 
Post-Office building at Pittsburg, Pa.,’’ and 
addressed to JAS. H. WINDRIM, Supervising 
Architect. 23 


OCTOBER 24, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the olfice of the Supervising Architec 

Treasury Department, Washington, D. C., unti 

2 o'clock P. M., on the 18th day uf November, 1890, 
for allthe labor and materials required for the 
JOINERY WORK, WOOD FLOORING, 
etc..for the U S. Court-House and Post- Office 
building at PITTSBURG, PA., in accordance 
with drawings and _ specification, copies of 
which may be had on application at this office or 
the office of the Superintendent. Each bid must 
be accompanied by a certified check for $500. 
The Department will reject all bids received 
after the time herein stated for the opening of 
the same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Each A eed pa must be :nclosed in an envelope, 
sealed and marked, ‘Proposal for the Joinery 
Work, Wood Flooring, etc , for the U. S. Court- 
House and Post-Office building at Pittsburg, 
Pa.,’”’ and addressed to JAS. H. WINDRIM, 
Supervising Architect. 23 


OCTOBER 28, 1890. 

GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 
2 o'clock P. M. on the asth day of November. 
1890, for all the LABOR AND MATERIALS 
required for the erection and completion of the 
U.S. Court House, Custom-House and Post- 
Office building at BROWNSVILLE, TEX., in 
accordance with the drawinys and specification, 
copies of which may be had on application at 
this office or the office of the Superintendent at 
Brownsville, Tex. Each bid must be accom- 
panied by a certified check for $500. The Depart- 
ment will reject all bids received after the time 
herein stated for opening the same; also, bids 
which do not strictly comply with all the require- 
ments of this invitation. Proposals must be in- 
closed in an envelope, sealed and marked 
“Proposal for the Erection and Completion of 
the U. S. Court- House, Custom-House, and Post- 
Office building at Brownsville. Tex. ’’ and ad- 
dressed to JAS. H. WINDRIM, Supervising 
Architect. 23 


DREDGING, Chicago, I11.—Proposals are wanted 
until November 16, for doing dredging in Calumet 
River, Illinois and Indiana, and in Caiumet Harror, 


a 
Iti, Address Captain W., L. Marshal!, Corps of En- 
gioeers, U. S. A., as above. 


DREDGING. New York City. — Proposals are 
wanted until November 19, for dredcing and blasting 
Middle Ground, off Sunken Meadow, East River, 
N.Y. Address Lieut.-Col. G. L. Gillespie, U.S. A., 
as above. 


DREDGING, New York City. — Proposals are 
wauted until November 21, for dredging in Newtown 
Creek, N. Y.; Gowanus Bay, N. Y.: aod Raritan 


Bay, N. J. Address Lieut.-Col. G. L. Gillespi 
U.S. ae above, cere 


PROPOSALS. 


OCTOBER 25, 1890. 

GEALED PROPOSALS WILL BE RECEIVED 

at the office of the Supervising Architec 
preasuty pepertment wae ington, D. C., unti 
2 o'clock P. M.,on the 19th day of November, 1 
for all the LABOR AND MATS&RIALB re. 
quired to furnish and fix in place complete the low 
pressure, return circulation, steam heating and 
ventilating oPuereuhe tocomplete the plumb- 
ing of the U.’S. Court-House, Post-Office, etc., 
building at WINONA, MINN., in strict accord- 
ance with the drawings and specification, copies 
of which may be had on application at this office or 
the office of the Superintendent at Winona Minn. 
Each bid must be accompanied by a certified 
check for $300. The Department will reject all 
bids received after the time herein fixed for 
opening the same; also, all bids which do not 
comply strictly with all th- requirements of this 
invitation. Proposals must be inclosed in enve- 
lopes, sealed and marked, ‘‘ Proposal for Low- 
Pressure, Steam eaune and Ventilating Ap- 
paratus, and for completion of the Plumbin of 
the U.S. Court-House, Post-Office, etc., buildin 
at Winona, Minn,”’ and addressed to JAS. He 
WINDRIM, Supervising Architect. 23 


NOVEMBER 5, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., until 
2 o'clock P. M. on the 3d day of December, 1890, 
for furnishing all L R AND MATERIALS 
required for the erection and completion (except 
Heating ADpatatue and approaches), of the U. S. 
Court-Heuse and Post-Office building at HELE- 
NA, ARKANSAS, in accordance with the draw- 
ings and specification, copies of which may be 
had on application to this office or at the office of 
the Superintendent at Helena, Arkansas. Each 
bid must be accompanied by a_ certified 
check for $500. The partment will reject 
all bids received after the time herein 
stated for opening the same; also, bids which 
du not comply strictly with all the require- 
ments of this invitation. Proposals must be in- 
closed in an envelope, sealed and maraed, **Pro- 
ten for the Erection and Completion of the 

. S. Court-House and Post-Office building at 
Helena, Arkansas,”’ and addressed to JAS. H 
WINDRIM, Supervising Architect. 24 


ROAD WORK, Stapletoo, S. I.-Proposals are 
wanted uatil November 17, for macadamizing, grad- 
ing, etc., certain roads in Richmond Cvunoty. Ad- 
are Charles M. Todd, Clerk pro tem, Tompkinsville, 


BREAKWATER, New York City.—Proposals are 
wanted until December 2, for the construction of a 
breakwater at New Haven, Conn. Address Col. D. 
C. Houston, U.S. A., as above. 


POST-OFFICE, Ottawa, Ont. — Proposals are 
wanted until November 18, for the erection of a post- 
office at Carleton P'ace, Ont. Address A. Gobiel, 
Secretary Board of Public Works, as above. 


HARBOR IMPROVEMENTS, Chicago, Il!.-< 
Pro Ils are wanted until November ro, for dredging 
in the Calumet Kiver and Harbor. Address Capta:a 


W.L. Marshall, Corps of Engineers, U.S. A., as 
above. 


PIPE, Topeka, Kan.—Proposals are wanted uati 
November 10, for furnishing a quant:ty of cast-iron 
pipe. Address George H. Pearson, Consulting Engi- 
neer, as above. 


SEWERS, Suspension Bridge, N. Y.— Proposals are 
wasted un:il November 18, for the construction of 
certain sewers. Address Leander Scott, President 
Board of Sewer Commissioners, as above. 


BROKEN STONE, New York City.—Proposals are 
wanted until December 1, for furnishing 41,000 cubic 
yards of broken stone and 62,000 barrels ct Kosenaale 
cement. Address Lieut .-Col. G.L. Gillespre, U.S. A., 
as above. 


METAL \WORK, San Francisco, Cal.—Proposals 
are wanted until Decen.ber 4, for furnishing the ma- 
tertals, labor, etc., of the metal work for the North- 
west Seal Rock Light Station, California Address 
Major W. H. Heuer, U.S A., as above. 


WATER-WORKS, Ballinger, Tex.—Proposals are 
wanted until January 1, 1891, for the construction of a 
pres of water-works. Address Mayor B. S. Taylor, 
as above. 


BRIDGE, Sheboygan, Wis.—Proposals are wanted, 
no date specified, tor furnishing specifications for a 
swing iron bridge.. Address C. V. Boley, City Eagi- 
neer, as above. 


BRIDGES, Hamilton County, O.— Proposals are 
wanted until November 22, for the construction of 
three iron bridges. Address the Board of County 
Commissioners, as above. 


BRIDGE APPROACHES, Roanoke, Va.—Propo- 
sals are wanted until Novembsr 14, for the erection of 
the approaches to the bridges at Randolph, Heary 
and Park Streets. Address the Committee on Bridges, 
as above. 


WATER-WORKS, Harrison, O.—Proposals are 
wanted until November 24. for the construction of a 
system of water-works at this place. Address Mayor 
J. A. Graft, as above. 


RIPRAP STONE, Charleston, S. C.—Proposals 
are wanted until November 18, for furnishing about 
50,000 tons of riprap stone on the South Jetty, at this 
place Address Captain Frederic V. Abbot, U. S. 
A., as above. 


DREDGING, Charleston, S. C.—Proposals are 
wanted until November 21, for dredging 1» Wappo 
Cut, S. C., Brickyard Creek, S. C., aad between 
Estherville and Minim Creek, S.C. Address Captain 
Frederic V. Abbot, U. S. A., as above. 


LIGHTING, Jersey City, N. J.—Proposals are 
wanted until December 1, for lighting the public 
streets of this place for one year trom December r. 
Address G. F. Robinson, Clerk of the Board of Police 
Commissioners, as above. 


DREDGING, Ckarleston, S. C.—Proposals are 
wanted until November 20, for dredging about 40,000 
cubic yards of maternal at this plac:. Address Captain 
Frederic V. Abbot, U.S. A., as above. 
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SPECIAL OFFERS. 


DousrLess many of our subscribers have a 
friend or friends who think of subscribing to THE 
ENGINEERING AND BUILDING REcorRD for the 
coming year, and as every paper, however success- 
ful it may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember, 1890: 


Any present subscriber can have his sub- 
scription extended one year by sending: 


One Renewal and One New Subscription. .$7.25 
Two 66 66 


a6 66 66 


se ~ 10.00 
66 ac 66 Three z} as 13.00 
66 «6 a6 Four 6a a6 16 oo 


The new subscribers will receive, free 

of charge, the remaining issues of 
1890, that is, those which appear 
after the order is received. 


Tue ENGINEERING AND BUILDING REcoRD, 
P. O. Box 3037. 277 Pearl Street, New York. 


RIGID SPECIFICATIONS. 


WHILE the necessity of having specifications 
for any contract work sufficiently rigid to insure 
proper construction is too evident to need argu- 


ment, it is not infrequently the case that an 


engineer requires too much in them, more, in 
‘fact, than it is possible to enforce. 


This overloading with unnecessary require- 
ments may come from an honest but mistaken 
idea that good work can only be secured by 
minutely detailed and excessively rigid specifi- 
cations, and the engineer tries from his experi- 
ence to meet every possible contingency by a 
series of cast-iron clauses. Again, an inexperi- 
enced engineer, or one having little experience 
in the particular line of work covered by the 
specifications, may borrow them from others 


without appreciating that many of the conditions 


do not properly apply to the work he has in 
hand. It also may be said that, while it is quite 


‘necessary to leave to the absolute decision of 


the engineer a certain share of disputes that 
may arise, classification of work, payment for 
extra work, etc., it is undesirable to give him 
any more of such absolute power than is avoida- 
ble—undesirable for the engineer as well as for 
the contractor 

Such rigid specifications are, primarily, un- 
fair to the contractor. To insure good work he 
should have a living profit, and should not be 
compelled to lose the whole of it, and even 
more, by finical requirements and objections 
that really add nothing to the quality of the 
work. It may be said, it is true, that the con- 
tractor has the specifications to bid from, and 
makes his bid with his eyes open ; but if all the 
bidders made up their estimates with the inten- 
tion of endeavoring to carry out honestly all the 
conditions of such specifications, and running 
the risk of losses from the crotchets of the en- 
gineer, the cost of the work might be quite un- 
necessarily increased, and probably the engi- 
neer’s estimate exceeded. What really happens 
is that the bidders discount their chances to 
evade these rigid clauses, and any man putting 
in a bid, with the intention of endeavoring to 
fulfill them to the letter, would have no chance 
whatever in the competition. Reputable con- 
tractors, in such cases, frequently refuse to bid, 
and the coast is left clear for the ircesponsible 
men who gamble on their chances of evading 
everything undesirable in the specifications, and 
who intend to make money out of their work at 
any cost. If the engineer allows these rigid and 
unnecessary clauses to become a dead letter, he 
destroys the force of the whole instrument, and 
it becomes difficult for him to draw the line and 
enforce the legitimate conditions. If he at- 
tempt a strict enforcement, there are too many 
contractors that will take any measures to avoid 
losing money, and perhaps try to justify them- 
selves with the fact that these rigid clauses in 
specifications are generally evaded, or are dead 
letters; in fact, they would consider themselves 
very harshly treated if the engineer attempted 
to compel them to conform to them. 

The engineer or his assistant cannot be upon 
the ground constantly. He may have plenty of 
inspectors, but their pay is moderate, and they 
may be venal. It is much cheaper for the con- 
tractor to double or treble their pay to wink at 
violations of the specifications than to conform 
to them. In masonry, especially, it is frequently 
very easy to conceal bad work, at least for the 


time. The recent bad work in the masonry of 
the Washington Aqueduct and Croton Aqueduct 
tunnels 1s a familiar and somewhat trite illus- 
tration of this fact, although it is not claimed 
that in these instances the fault lies at all with 
the specifications. 

Make the specifications plain and clear, but 
do not encumber them with what it is evident 
will be difficult or impossible to enforce. Re- 
spect the rights of the contractor as well as those 
of the owner, and do not treat him as an enemy 
to be thwarted, unless he shows an intention to 
cheat and skimp the work. Finally, sas¢s¢ that 
the specifications be carried out to the letter. 


ACCURATE CITY SURVEYS. 


THE necessity of obtaining accurate surveys 
and maps of large cities, and even for those of 
moderate size, is one of great importance, in- 
creasing with their growth in population and 
valuation of property. 

With accurately determined and properly 
located reference points and a well constructed 
map, street and property lines can be definitely 
re-located at any time and in any contingency, 
lines of new streets can be readily established, 
questions of drainage and sewerage more easily 
studied, and any of the numerous municipal 
problems, constantly arising, more satisfactorily 
solved. And with a system of carefully checked 
standard bench marks the work of the engineer 
is greatly diminished, as well as made more re- 
liable in all city improvements, private as well 
as public, and the work of the different engineer- 
ing departments of the city harmonized. In one 
city, at least, the different departments of city 
works have not only their own set of bench 
marks, but even different datum planes, a source 
of endless confusion. 

The report of the Sewer Commissioner of St. 
Louis, Robert E. McMath, M. Am. Soc. C. E., 
noticed in another column, shows that there, at 
least, they are fully alive to the advantages 
accruing from accurate work of this description. 
A thoroughly conceived official survey of the 
city is now in progress, using as a base line one 
of the triangulation lines of the United States 
Coast and Geodetic Survey, and from this cov- 
ering the city with a series of triangles. In this 
way the absolute geographical position of all 
the points of the city triangulation, and the true 
azimuths of the connecting lines are determined 
and recorded for public use. In connectfon 
with this survey, levels of precision are run and 
numerous bench marks established, which will 
become standard benches for all classes of city 
work. A list of the bench marks, as far as de- 
termined, giving a detailed description of their 
location and their elevation above the city 
directrix, is appended to the report, making them 
readily available for private as well as public 
work. For topography, stadia measurements 
are taken and elevations obtained by vertical 
angles. 

In the triangulation, transits reading to 5 or 
10 seconds are used, and, where possible, all 
angles of each triangle are measured. Four 
double sets of angles, positive and negative, 
and with the telescope both direct and reversed 
are taken by repetition, equivalent to 40 single 
measurements of each angle. The average 
closure of the triangles has been a little over 4 
seconds ; the discrepancy in length of sides 
from 1 in 80,000 to 1 in 180,000. In addition 
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to determining the geodetic latitudes and longi- 
tudes of each point, its co-ordinates from the 
intersection of the nearest minute lines of latitude 
and longitude are also computed. For the 
levels, which are duplicated in opposite direc- 
tions, the limit of error of closure has been 


taken at 0.0208 1/D (D being the distance in 


miles). Any levels giving an error exceeding 
this are repeated. ‘he average closure per 
mile has been 0.013 feet. In the stadia work 
the computations, as far as carried, indicate a 
closure as good as one in 800. 

Similar methods of survey have been pursued 
in some other cities, and it is to be hoped that 
such accurate work, and especially the connec- 
tion of the surveys with those of the United 
States Coast and Geodetic Survey where possi- 
ible, will become more general. 


BRIDGE BUILDING OVER NAVIGABLE 
| WATERS. 


Projectors of bridges over navigable waters are in 
trouble. 

It is thought that a recent act of Congress will seriously 
interfere with bridges now being constructed. 

The Act may also compel the modifications of plans of 
bridges to be built in the future. This Act was adopted 
in September last. In substance, it gives the Secretary of 
War the power to require the removal of any bridge, no 
matter under what charter built, which may be deemed 
an obstruction to navigation; and that no bridge shall be 
started or erected in any navigable stream unless the plans 
are first submitted to and approved by the Secretary of 
War. 

The river men at Pittsburg, recently took steps to ob- 
ject to bridges now under course of construction across the 
Monongahela and Ohio Rivers. They claim that the 
bridge of the McKeesport and Bessemer road and the 
wagon bridge projected at McKeesport do and will ob- 
struct navigation, and the Secretary of War will be asked 
to so decide and order a change of plans. The bridge at 
Ceredo over the Obio River will also be the subject of 
similar complaint. 

It is held by the river men that under this act no false 
work or piling or any substance can be erected in the 
channel of a navigable stream to support portions of a 
bridge under construction, and that therefore all new 
bridges must be either of the cantilever type or built under 
some other plan which offers no obstruction. 


NOTES. 


Tue University of Wisconsin, at Madison, began work 
this year with 1,000 students enrolled. The facilities for 
the prosecution of scientific studies are said to be excel- 
lent, and the instruction furnished of a high class. 


At the meeting of the Boston Society of Civil Engi- 
neers to be held on November 19, 1890, the subject of 
‘* Roads and Road Making” will be taken up for general 
discussion by the members. ‘lhe discussion will be opened 
by a paper by Prof. C. F. Allen, and Messrs. E. W. 
Howe, W. E. McClintock, A. F. Noyes, and others, have 
signified their intention of taking part in the discussion. 


THE work of constructing a new water-power caual on 
the Canadian side at Sault Ste. Marie, Ont., with Lake 
Superior as a reservoir, has been commenced. The neces- 
sary permission was recently obtained from the Dominion 
Government. Local capitalists, assisted by the city cor- 
poration, have undertaken the project. The canal is to be 
half a mile long. 12 feet deep and 50 feet wide, and will 
afford water-power for manutacturing purposes. 


THE corner stone of the Masonic Temple, at Chicago. 
Ill., was laid on the 6thinst. The building will probably 
be the greatest Masonic structure in the world. 


Tue final competition of plans for the new building to 
be erected by the American Fine Arts Society at New 
York will take place to-day. Three competitors won pre- 
miums at the original competition. ‘Chey were H. J, 
Hardenbergh, Edmund B. Wells, and Babb, Cook & 
Willard. The three were directed to submit new plans, 
to be handed in to-day. These plans are now complete, 
and the society will consider them in private and announce 
the final result at the opening of the annual exhibition in 


December. 


MEETINGS OF ENGINEERING SOCIETIES. 


The American Society oF Civit Encineers holds its r: gular 
meetings ou the first and third Wednesday ia each month, at the 
House of the Society, 127 East Twenty-third Street, New York, 

‘The Boston Society oF Civit ENcingers holds its regular meet- 
ings at the American House, Boston, at 7.30 P. M.,on the third 
Wednesday in each month. 

The Vesresn SocieTy oF ENGingers holds its regular meetings 
at No. 78 La Salle Street, Chicago. at 7.30 P.M., on the first 
Wednesday sn each month. 

The &nGinEerRS’ CLus of ST. Lours holds regular meetings in the 
club’s room, Leclede Building, corner Foarth and Olive Streets, St. 
Louis, on the first aud third Wednes¢ays in each month. 

The Encinegrs’ Cius or PHILADELPHIA holds regular meetings 
at the House of the Club, 1122 Girard Street, Philadelph a. 

The KNGINKERS’ SOCIETY OF VESTERN PENNSyLVanIA holds regu- 
lar meetings on the third | ursday in cach month, at 7.30 P. M., at its 
rooms in the Peno Bu.lding, Pittsburg, Pa. 

‘Lhe ENGINgERS’ CLus oF Cincinnati holds its reguiar meetings 
at? p M. onthe third Mhursday of each month at the Club rvoms, 
No. 24 W st Fourth street, Cincinnati. 

Ihe Civit &ncinexrs’ Cius oF Ccevecanp holds regular meet- 
ings on the second Tuesday of each mont., at 8 P.M., in the Case 
L.brary Building, Cleveland Semi-monthly meetings are beld on 
the fourth Tuesday of the month. 

The Encingers’ Cius oF Kansas City meets in Room 200, Baird 
Building, Kansas City, Mo., on the second Monday io each month. 

The ENGINSERING ASSOCIATION OF THE SOUTHWEST holds regular 
meetings on the second Thursday evening of each month at 8 
o’clock, at the Association headquarters, Nos. 63 and 64 Baxter 


‘Court, Nashville, Tenn. 


The Civic Encingers’ Society or St. PaAuL meets at St. Paul, 
Minn., on the first Monday 1n each month. 

The Moneana Sociary OF Civit. Encingers meets at Helena 
Mont , at 7.30 P. M., on the third Saturday 1n each month. 

The Civit Encinegrs’ AssociaTION OF Kansas holds regular 
meetings on the first Wednesday 10 each month at Wichita, Kan. 

The New ENGLAND WaTeR Works Association holds quarterly 
meetings in Boston at Young’s Hotel. 

Tue CANADIAN Society oF Civit Encinegrs holds its regular 
meetings on each alternate Thursday, commencing with the gth of 
October, at the House of the Society, 112 Mansfield Street, 
Montreal. 

Tue Engineering Department of the Brookiyo Institute, Brook- 
lya, holds regular meetings, at 8.p.M., on the third Tuesday of each 
month. Until the Institute building is repaired, the meetings will 
be held in the rooms of the Young Men’s Christian Association 
Building, 502 Fulton Street. 


OBITUARY. 


James GREGORY, a well-known brass and copper 
founder and finisher, of New York, died on the 6th inst. 


ProF. Mitton B. GorF, Chancellor of the Western 
University, died on the 8th inst., at Allegheny, Pa. 
During the visit of the British Iron and Steel Institute 
last month the Chancellor broke a leg by a fall at Home- 
stead. Pneumonia developed itself afterward, and his 
death was looked upon as a certainty some days ago. 
Professor Goff was born in Allegheny City, December 17, 
1831. 


PERSONAL. 


J. B. Norgts has resigned his place as Superintendent 
of Water-Works at Huntington, W. Va. 


H. J. STANLEY, formerly Chief Engineer for Cincinnati, 
has been reappointed by the new Cincinnati Board of 
Affairs, vice, J. C. Stewart, removed. 


ANDREW ROSEWATER, formerly City Engineer of 
Omaha, Neb., has been selected by President Harrison to 
be a member of the Electrical Board in the District of 
Columbia. i 


CHARLES H. LeppiE£E, M. Am. Soc. C. E., residing at 
St. Louis, Mo., was recently elected Vice-President and 
General Manager of the Greenville Water and Electric 
Light Company, of Greenville, Tex. 


THE President of Mexico has appointed Sefior Don 
Leandre Fernandez to represent the Government of Mexico 
in the International Kailway Commission. Sefior Fer- 
nandez is an eminent civil engineer of that country. 


CuHieF ENGINEER GEORGE R. JoHNson, U. S. N., 
having reached the age of retirement, 62 years, will be 
succeeded as inspector of machinery on Government work 
at the Columbian Iron Works, by Chief Engineer George 
W. Roche, who is at present a member of the Naval 
Board to test coil boilers. 


OUR ARCHITECTURAL ILLUSTRATION. 


RESIDENCE AND STABLE ON BEACON STREET, BOSTON, 


MASS. 
SHEPLEY, RUTAN & COOLIDGE, ARCHITECTS, BOSTON, 


MASS. 


ENGINEERING SOCIETIES. 


A MEETING of the Western Society of Engineers was 
held on November 5, at their quarters, 78 La Salle Street, 
Chicayo. President E. Cooley in tbe chair, John W. 
Weston, secretary, and about 50 other members attending. 
Three applications for membership were received. 

The Society formally indorsed the course of its repre- 
sentatives, O. Chanute, D. J. Whittemore, E. L. Corthell 
and C. L. Strobel, who attended the convention of local 
societies of United States and Canada, in Chicago, on 
October 14 and 15, at which it was decided to hold at 
Chicago, during the World's Fair, au international engi- 
neering congress. In this convention a letter was read 
from F. R. Hutton, New York. Secretary of the Ameri- 
can Society of Mechanical Engineers, saying he would 
have the circular report regarding the congress ** presented 
to our council at a meeting just in advance of the Rich- 
mond convent on, opening November 11,” and would 
submit the same to the society at large.”’ 

Other similar indorsements were read, and the chair 
said that congratulations seemed in order, that practical 
steps were being taken to seeure a successful world’s con- 
gress of engineers, and he took under advisement the ap- 
pointment of three gentlemen to represent this society, as 
also a local standing advisory committee of three, as 
recommended by the committee. 

Messrs. Lundy, Alexander and Carner were appointed 
a committee on the annual entertainment, and Messrs. 
Corthell, Gottlieb and Artingstall, former presidents of 
the Society, a committee to nominate officers to the De- 
cember meeting. 

Then a paper was read by Mr. L. P. Morehouse on 
“The State vs. the Railroads.” He said that with the 
progress of sovialism there will be an increased willing- 
ness to allow the Federal Government to assume powers 
not exercised before. One acquisition by the Government 
will be the telegraph system, and another, the railroad 
system of the country. The solution of the railroad 
problem was imperative in the iaterest of the people. The 
time was passed wher the idea could be maintained that 
the railroads could conduct their business independently 
of the State. Created by the State, they could be regu- 
lated in every respect by their creator, and it was reasona- 
ble that the public should be protected frum what must be 
always, more or less, a monopoly. 


AT a meeting of the Engineers’ Club, of Philadelphia, 
held on November 1, 1890, the Secretary presented a re- 
port from the committee which had been appointed to 
represent the club at the convention of representatives of 
the engineering societies, held in Chicago, with reference 
to the part the engineers of this country should take in 
the coming World’s Fair in Chicago. This committee 
consists of President H. W. Spangler, Chairman, and 
Messrs. Wilfred Lewis and E. V. d’Invilliers. 

It was decided that the club would contribute $500, 
and that members be invited to each send a contribution 
of not less than $1 to this fund. 

Mr. Benjamin Franklin presented a paper upon ‘The 
Application of Drain Tiling to the Improvement of 
Ground for Residences.” 

There was some discussion of this paper. Mr. How- 
ard Hurphy notcd a case where drain tiling had been used 
by him around a private residence in order to relieve the 
flooding and dampness in the cellar. 

The Secretary presented, for Mr. Harvey Linton, a 
paper upon ‘* Topographic Surveying,” with photographic 
illustrations. The Secretary presented, also, the resigna- 
tions from active membership of Messrs. Wm. H. Burr, 
Wm. O. Dunbar and Edward I. H. Howell. 


ACCORDING to the London Au:lder, the foundation 


. stone of the great tower to be erected at Douglas, Isle of 


Man, was laid on Gctober 21 by the Earl of Lathom. The 
tower is to comprise six floors, to be used severally asa 
theatre, dancing saloon, concert hall, bazaar, shops, and 
the topmost has an observatory. The tower will be as 
high as St. Paul’s Cathedral, the estimated cost is about 
$400,000, and it is expected that it will be completed by 
the midsummer of 1892. 


W. H. SAYWARD, of Boston, Secretary of the National 
Builders’ Exchange, made an address in Minneapolis, 


'Mion., before the members of the Building Exchange. - 


Mr. Sayward dwelt on the advantages of builders’ ex- 
changes, and the necessity of organizing for the protection 


of rights, and of working together in harmony. 
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THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
RICHMOND, VA., MEETING. 
( From a Staff Correspondent.) 

ABOUT a hundred menibers and guests of the American 
Society of Mechanical Engineers left New York by special 
train on Monday evening, November 10, and arrived at 
Richmond on the following morning. 

After establishing themselves at headquarters many of 
them inspected the electric street car system, the tobacco 
man ufactories, and other industrial plants. In the after- 
moon the first session was opened. About 150 members 
and ladies were present and were welcomed by Hon. J. 
‘Taylor Ellyson, Mayor of Richmond, who briefly referred 
to the social and political history of the city, its progress 
and accumulation of wealth during the last 25 years, and 
to its present mechanical and manufacturing prospects. 
Hie predicted, as the result of the convention, a stimulus 
in the direction needed. President Oberlin Smith replied, 
thanking him and the people of Richmond for their wel- 
come, and then presented his official address, the subject of 
which was, ‘‘ The Engineer as a Scholar and a Gentle- 

man.” 

** Assuming,” said Mr. Smith, ‘that the great majority 

of the men who are styled ard who style themselves ‘ en- 
gineers ’ are really worthy of the titl—that in some one 
or more of the numerous departments of their calling 
they know how to get the better of Dame Nature, so to 
speak, by designing and constructing a good road, or 
bridge, or railway, or canal; by locating and digging a 
good mine, and knowing what comes out of it; by plan- 
ning and building a good machine, without the scrap- 
heap’s credit entry showing more avoirdupois than the bill 
of lading; by taming the lightning as a gentle beast of 
burden in its modern harness of copper and silk and iron; 
by creating beautiful buildings not of the order of the 
ephemera, the following questions arise : 

‘* Does this aggregate mass of engineers attain to as 
high a professional standard as, all things considered, our 
modern civilization would lead us to expect? Does this 
body of men, who, without question, are of vastly more 
importance to the world than those of any other one pro- 
fession or trade, stand as high in the estimation of their 
fellow-men as their important position would seem to de- 
mand ? and is their craft (one which, if properly practiced, 
requires as much learning as do the crafts of law or medi- 
cine) thoroughly recognized as one of the learned pro- 
fessions? The answer is an unqualified affirmative.” 

Mr. Smith, speaking further, pointed to what he con- 
sidered the proper cou-se of education to be pursued in 
preparation for engineering studies. 

Inthe evening the members and guests were received 
at the Gubernatorial Mansion by his excellency, Governo, 
Phillip McKioney and his wife, assisted by Col. W. Miles 
Carey of his staff, and many Richmond ladies and gen- 
tlemen, and by the local committee. 

WEDNESDAY MORNING. 

The first business was the reading of the general report 
of the Council. ‘lhis was followed by th: report of the 
Finance Committee, which showed that the receipts were 
$17,720.40; disbursements, $17,673.37; balance. $37.13; 
amount to the credit of the library fund, $2, 163.48. 

The committees on “‘ Uniformity of Flange Diameters ”’ 
and ‘‘ Methods of Tests of Materials ” reported progress. 
The committee on the ‘* Methods of ‘Test of Locomotive 
Eficiencies”” made no report. The committee on 
‘‘ Metheds of Duty Trials of Pumping Engines ” reported 
through its chairman, who summarized the main features 
of the report presented last May, recommending the duty 
determination by measurement of heat units, the separa- 
tion of boiler from engine duty, and the consideration of 
plunger displacement. 

Discussion followed by George H. Barrus, Albert W. 
Jacobi, F. M. Wheeler, W. M. Barr, John T. Hawkins 
and James E. Denton, who approved of the use of thermal 
units, separation of pump and boiler and engine duties, 
and the use of the pump itself for its own meter. They 
also believed that some slight differences, not now accounted 
for, might be met in the action of a pump under special 
conditions of feed-water, that temperature was of great 
importance, and that a stroke indicator might be necessary, 
An instance of slip was mentioned where a pump delivered 
7 per cent. more than its displacement. It was also 
thought better not toshorten the length of tests on account 
of the conditions of the fire. 

The secretary read the report of the committee from the 

American Society ot Mechanical Engineers who attended 


a joint meeting in Chicago, October 14, of delegates from 
the various engineering societies, which was held for the 
purpose of considering the feasibility of establishing head- 
quarters at Chicago during the Columbian Exposition for 
their own members and for the entertainment of foreign 
visitors. The report recommended the establishment of 
headquarters at Chicago, and also recommended the hold- 
ing of an International Congress of Engineers during the 
Exposition, to be in session six days, the proceedings to 
be conducted in English. 

It was recommended to emoloy a secretary and two 
assistant, linguists, at the headquarters, chiefly to give in- 
formation to engineers and introduce foreign visitors. 
The total expense was estimated at $10,000, to be met by a 
tax of $2 on each of the members of the societies, and by 
subscriptions. It was recommended that the Western 
Society have three delegates; the Civil, Mechanical, Min- 
ing, Electrical and;Canadian Societies each two delegates, 
and the local societies each one delegate, and that all the 
societies take definite action within two months. The 
report was referred to the council. A communication 
from H. L. Binnsse was read, suggesting the compilation 
of an engineers’ handbook by a committee of experts, and 
giving topical divisions similar to a recent German publi- 
cation. The matter was laid on the table. Members 
were requested to interest Congressmen in behalf of an 
Ericsson memorial. | 

The following officers were elected for the ensuing 
year: President, Robert W. Hunt, of Chicago, Tl. 
Vice-Presidents, Stephen W. Baldwin, New York City; 
John F. Pankhurst, Cleveland. O.; Alexander Gordon, 
IIamilton, O. Managers, Andrew Fletcher, New York 
City; W. R. Warner, Cleveland, O.; Colman Sellers, Jr., 
Philadelphia, Pa. Managers holding over, J. E. Denton, 
C. W. Nason and H. H. Westinghouse. Treasurer, Wil- 
liam H. Wiley, New York City. 

Notice was given of a proposed amendment to Article 
31 of the Rules, to provide for the nomination of at least 
two cancidates for election for each office. Papers were 
presented as follows: By Frank Van Vleck on ‘'Light 
Cable Road Construction:” by R. H. Thurston on ‘‘Au- 
thorities on the Steam Jacket: Facts and Current Opin- 
ions;” and by W. H. Adams on ‘‘An Engineering Prob- 
lem at Richmond, Va.,” the latter being a consideration 
of the available water power there, estimated at over 40,- 
ooo horse power. 

The engineers were invited to inspect the Burton Elec- 
tric Heater for warming street cars, and adjournment was 
followed by an excursion down the James River. Lunch- 
eon was served on the boat, and the party was received 
by Commander J. D. Graham, U. S. N.,. who extended to 
them the courtesies of the U. S. monitors Manhattan, 
Mahopac, Lehigh, Canonicus, Catskill, Ajax. and Wyan- 
dotte. These were inspected under the guidance of the 
staff officers. 

On Wednesday evening papers were read on ‘‘ Chimney 
Dratt: Facts and Theories,” by R. H. Thurston; ‘‘A Novel 
Form of Flexible Tubing,” by T. R. Almond; ‘*Heat Trans- 
mission Through Cast-iron Plates Pickled in Nitric Acid,” 
by R. C. Carpenter; ‘‘Some Properties of Ammonia; 
Mechanical and Physical Properties of Sulphur Dioxide. 
and Theoretical Investigations of Efficiency of Vapor 
Engines,” by D. V. Wood; ‘*‘ Experimental Determina- 
tion of the Latent Heat of Ammonia,’”’ by D. S. Jacobus; 
and ‘‘ The Automatic Regulation of Injection Water to 
Vapor Condensers,” by J. McBride. These papers and 
the topical question, ‘‘ Is there any reason why corrosion 
should be more active in one place rather than another 
inside a steam drum properly piped to connect severa| 
boilers in a battery?" were discussed by Messrs. Denton, 
Smith, Barratt, Nason, Grimm, Sterling, Barr, Hawkins, 
Davis, Wheeler, McElroy and Britton. 

Thursday morning papers were read on ‘‘ Hydraulic 
Hoisting Plant for the Pier of Brooklyn Sugar Refining 
Company,” by L. G. Engel; ‘“‘ Hydraulic Traveling 
Cranes,” by E. Graves; ‘* Ihe Single-Acting Compound 
Engine,” by W. A. Bole; ‘‘ Rope Driving,” by C. W. 
Hunt; ‘‘ Accident-Preventing Devices for Machines,” by 
J. H. Cooper; ‘* New Process for Generating and Cutting 
the Teeth of Spur Wheels,” by A. Swasey; ‘‘ An Inter- 
esting Experiment with a Lubricant,” by G. W. Bissel; 
‘Performance of a 75-Ton Refrigerating Machine of 


‘Ammonia Compression Type,” and ‘‘Some Special Ex- 


periments with a Lubricant,” by J. E. Denton. Written 
and oral discussions were presented by Messrs. Sweet, 
Ball, Webber, Miller, Smith, McBride, Hawkins, Den- 


ton, Hunt, Campbell, Tompkins, Thurston, Nason and 
Woolson. 

Resolutions of thanks were passed for the hospitality 
and attentions received from the Governor, Mayor, citi- 
zens, railroads, and numerous firms and individuals and 
corporations who entertained the society. 

‘Thursday afternoon the members and guests were taken 
in carriages to the Tredegar Iron Works, where luncheon 
was served. Thence they visited the Richmond Locomo- 
tive Works, the Lee Monument, Holiywood Cemetery, 
and various points of local interest. 

Thursday evening a reception, ball and supper were 
given by the ladies and gentlemen of Richmond, and on 
Friday the party went by special train to the yards of the 
Newport News Ship Building Company; to the Ports- 
mouth Navy Yard, visiting the new United States battle 
ship ‘‘ Texas” and the cruisers, and to Norfolk and to 
Old Point Comfort, where some of the party remained to 
attend the ball given them, and the remainder returned 
home, via Richmond and other points. 


The following members and guests were registered as in 
attendance at the meeting: 

Alberger, Louis R., with H. R. Worthington, New York City; 
Allison, Robert, and wife, Franklin Iron Works, Port Carbon, Pa.; 
Albree, Chester B., Pittsburg, Pa.; Archer, E. R., Richmond, Va : 
Adams, W. H., New York; Ashworth. Daniel. Pittsburg, Pa ; Bab- 
bitt, George Rodney, and wife, Providenee, R. I.; Ball, Frank H., 
and wife, Erie, Pa ; Bang. Henry A , New York; Barr, William M., 
Germantown Junction, Philadelphia, Pa ; Rarrus, George H., B ston, 
Mass.; Bennett, F. M., Washiogton, D. C.; Beach, C.S., Benrington, 
Vt.; Bood, Geo. M., Hartford, Conn ; Britton, J. W., Cleveland, .; 
Brooks, Wm. B., Richmond, Va.; Bulkley, H W., New York; 
Campbell, Geo. W , Newark, N. J.; Burr, S. D. V.. New York: 
Carr, C. A., U. S. N.. Washington, D. C.- Coleman, J. B., 
Elmira, N. Y.; Cooper, J. H. and wife, Philad-Ipbia: Culling- 
worth, Geo. R., New York; Dallett, W. P., Philadelphia; Davis, 
E. F. C., Richmond, Va.; Denton, J. E., Jersey City, N. J.;: 
Doran, W. S. New York; Engel, L.G., Brooklyn, N. ¥.: Eber- 
hart, F. L. H. and sister, Newark, N. J.; Fairbank, Sidney. W o- 
che.den, Mass.: Frost, G. H., New York; Fitts, J. H.: Fladd, 
F.C. and wife, New York; Foster, W. A.. Corn: g. N. Y.: Foster, 
C. E., Washiogton, D. C.; Gantt, H. L., Phi adelphia: Gobeille, 
J. L., Cleveland, O.; Gentry, T. W., Richmond, Va.: Gray, G. 
A., Ciocinnati; Grimm, P. H., Glen Cove, N. VY ; Hand,S. A. 
Vhiladelphia; Greenwood, P. F. Richmond; Hawkns J. T., 


Teuoton, Mass.; Hemenway, F. F., New Vork Citys 
Henderson, Alexander, Chief Engineer U. S. N., Na vy 
Yard, Boston, Mass.; Henderson, G. R., Roanoke, Va.- 


Hillard, Charles J., Pittsburg, Pa.: Holland. John, Nover, N. t.: 
Holloway, J. F., New York City; Hunt, Charles Wallac, New York 
City; Huttoo, Frederic R.. New Vork City: Hyde, Charles E., 
Bath, Me.; Jacobi, Albert W., New York City; Jacobus, D. S., 
Hoboken, N. J; Husted, Chas, L., Coats: ille, Pa.; Jewett, L. ¢., 
Erie, Pa.; Laforge, Frederick Heury, Waterbury, Conn.: Laird, 
John A., St. Louis, Mo.; Lane, Harry M., Cincinnati, O; Leouard, 
I. H., U. S. N., Washington, D. C.: Lowe, F. R., New York; 
McBride, James, Brooklyn, N. Y.; McElroy, Samuel, Br-oblyn, 
N. V.; MacFarlaod, Walter M., U. S. N., Washington, D.C.; 
Mattes, William F., West Superior, Wis.; Mellin, Carl J., Rich- 
mond, Va.; Mirkil, Thomas H., Jr., Phi'adelphia, Pa.: Moore, 
D G., Elizabeth, N. J.: Mumford, EF H., Detroit, Mich.: Nason, 
Carlton W., New York City; Parks, Edward H., Providence, R. I; 
Passel, George W., Cincinnati, O.; Painter, Wm., Baltimore, Md.: 
Pope, Ralph W., El zabeth, N. J.: Phillips. C. Von, Bethlehem Pa.; 
Pickrill, j. M., Richmond, Va.; Rogers. Winfield S., Troy. N. Y.; 
Rood, Vernon H.. Jeanesville, Pa ; Redwood. Lioyd J., Brooklyn, 
N. Y.: Ross, D. L., Indian Orchard, Vass ; Shirrell, David, Rich- 
mond, Va.: Smith, George H., Providence. R. I.; Skinner, F. W. 

ENGINEERING AND BUILDING ReEcorpD, New York: Smith, Jesse M , 
Detroit, Mich.; Smith, Oberlin, Bridgeton, N. J.: Smith, Scott A., 
Providence, R. I.; Snell, Henry I., Philadelphia, Pa.; Spau'ding, 
H.C., Boston, Wass.; Sperry, Charles, Port Washington, N. Y.: 
Stillman, Francis Hill, Brooklyn, N. Y.; Stirling, Allan, New 
York City; Swasey. Ambrose, Cleveland, O.; Thompson, John, 
New York; Tompkins, S., Charlottesville, Va.; Torrey, Herbert 
Gray, Sterling, N. J; Tucker. W. B., Elizabeth, N. J.; 
Webster, John H., Boston, Mass.; Wellman, Samuel T., Cleveland, 
O ; Wheeler, F. Meriam, New York; Whitehead, George E., Provi- 
dence, R. 1.; Whitney, Baxter D., Winchendon, Mass.: Wilcox, 
Joho F., Pittsburg, Pa.; Wiley, Wm. H., New York City; Whitney, 
Wm. M., Winchendon, Mass.; Woolson, Orosco C., Newark, N J. 
Wolcott, Frank F., Carteret, N J.. Lipps, H. Jr., Raleigh; Varder- 
bilt, A., New York; Wood, W H., Philadelphia, Pa.; Phillips, G. 
H., Newark, N. J.; Almond, T. R. aod wife, New York; Parker, 
C. D., Worcester: Hemenway, F. F. New York: Wightman, D. A., 
Pittsburg: Bray. C. W., Youngstown; Hand, F. I.., Philadelphia; 
Dick, J.. Meadville, Pa-; Reiss, J. T., Hamilton, O.; Graves, E., 
Camden, N. J.: Kinney, R. C., Hamilton, O.; Rayoal, A. H. and 
wife, Richmond: Field, C. J.. New York; White, W. Jr , Pittsburg; 
Jones, W.C., Cincinnati; Simpkins, Wm. and wife, Richmond; Rob- 
erts, Wm., Waltham, Mass; Delaney, A., Richmond ; Ogden, J. L., 
Philadelphia; Barnes, A. T., Boston; Comly, G.M., Edgemoor, Del.; 
Shepherd, W. J., Chester, Pa. 


BARREN ISI.AND odors are at present the subject of an 
investigation by the New York State Board of Health, a 
movement having been started to have the horse and fish 
rendering establishments removed from that place, 
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PART. 111. —BEAM PLANS AND DETAILS OF COLUMNS’ LAN- 
TERN, AND GENERAL IRON CONSTRUCTION. * 


FIGURE 54 is a diagram of the third tier or first floor 
beam arrangement. The different sizes are indicated by 
letters as follows: A, 7-inch r5]b. I-beam; B, 15-inch 
4ilb. I-beam; C, 15-inch 80lb. I-beam: D. 12-inch qgolb. 
I-beam:; E, 15-inch 50 Ib. I-beam; F, 9-inch 27!Ib. I-beam; 
G, 12-inch 32lb. I-beam; H, 6-inch 13lb. and rsJb. 
I-beam; I, 8-inch r8lb. I-beam; J, ro-ineh 25lb. I-beam; 
K, 7-inch 20lb. I-beam; L, q-inch 211b. I-beam; M, 8-inch 
22lb. I-beam; N, 10-inch 38 and 33lb. I-beam; O, 6-inch 
1olb. J-beam; P., plate girders; Z Z, etc., are cast-iron 
lintels, and T T. etc., are tie rods securing the beam webs 
laterally. 

Figures 55 to 60, inclusive, show special arrangements 
at the Park Row and Frankfort Street corner, and, ex- 
cepting these variations, the beam plans are essentially 
alike up to the roof. Figure 55 is at the street level; 
Fig. 56 is on the second tier; Fig. 57, on the fourth tier; 
Fig. 58, on the fifth tier: Fig. 59, on the eleventh tier, 
and Fig. 60, on the twelfth tier. Figure 61 shows the 
roof beam plan. P P, etc., are plate girders under the 
dome. Figure 62 isa half section through the center of 
the dome, and is taken through rooms A and C, Figs. 39 
and 40. If taken through rooms D D, Fig. 40. another 
floor would be shown in the 20 foot story. A is a section 

‘| of one of the dome columns, showing the flange plates D 
and B, to which the lateral and wall braces are connected. 

Figures 63 and 64 are beam plans of the second and 
fourth dome floors, respectively, and the reference letters 
designate the same dimensions for the beams as in Figs. 54 
to61. Figure 65 is a plan, and Fig. 68 is an elevation and 
section of the cast pedestal for one of the wall col- 
umns, as at A, Figs. 2, 10, 16, 54, etc.; Fig. 66 isa 
plan, and Fig. 67 is an elevation, half in section, of one 
of the interior column pedestals,.as at Ic, Figs. 2, 10, 54, 
etc.; Fig, 70 is a horizontal section through a pair of 
basement floor beams, as at column K, Figs. 2, ro and 
54, showing the arrangement of bed-plate A, bracket 
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angles B B, braces D D, and splice bars C C; Fig. 69 is 
a section at Z Z. and Fig. 71 is an elevation at W W, 
Fig. 70. 

Figures 72 and 73 are elevations, at right angles to each 
other, of the details of the connection between the interior 
columns Me and Ne, and the second story floor beams, 
Fig. 74 is a horizontal section through the webs of the 
floor beams* in Figs. 72 and 73; Figs. 75 and 76 are 
elevations, at right angles to each other, of the pedestal 
and first tier connections of floor beams to columns, L M 
and N, Fig. 54; Fig. 77 is a plan of pedestal A, Figs. 75 
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and 76; Fig. 78 is a horizontal section through the webs 
of the floor beams, Figs. 75 and 76; Fig. 79 is a detail, 
showing the segments and re-enforcement plates used to 
secure the different heavy sections for the lower lengths of 
the Phoenix columns. 

Figure 80 is a complete elevation of column Ke, Figs. 
2, 10, §4 and 6t, showing all connections from pier to 
roof. All the column ends are milled to a true bed and 
exact length, and all the floor beams are carried on heavy 
steel shelf plates, or diaphragms, inserted between adja- 
cent column sections, and braced, when necessary, by 
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bracket pieces, or gussets. Nocast iron whatever is used 
in the floor-beam eonnections. 

Figure 84 is a horizontal section through column Ne, 
Fig. 2, and shows a portion of the platform X of the vis- 
itors’ gallery in the basement; Figs. 81 and 82 are eleva- 
tions from X X and Z Z, Fig. 84, respectively; Fig. 83 is 
a section through column Ne, Figs. 81 and 82, showing 
the detail of connection of the gallery floor beams to the 
column; Fig. 85 shows details of framing in the lan- 
tern: A is 20-ounce copper sheathing. 


! | 
: Seas, GE y 
3 os Tt | ; 
s | 4 
i - 
7 4s t | sl 
: } , 
or a y 
' oy | ; 
ane = F ; 
. fy ; 
oe: 
ip eee GS. ae. | eee eee 
‘ 3 
: | 
rv 4 
‘ a 
y 
‘-- Sere ~ Ir y 
a 
<< 4 
b | 
| y 
a F 
4 
é 
3 
if § 
é 
| 5 
ln 
4 
| z 
Z 
We 4 
NL Z 
’ : 2 
ge Y 
' y 
' lo 5 
\ $ 
e . i 
; i z 
eo! , 4 
wk Hig 5 
fo) 7 
ae) 
1) 
ae ; 
4 4 
: I 1 y 4 
: t) 3 wb 
ip A oly 
| i 1 4 1 ; 
' 4 
, 4 
- ene) es 
ESS ay BL : y 
qe > A Zh 
Hh’ ' i 4 
lg : y S f 
el 4 y} 4 
‘ Qa) : A 4 
4 rag A 
Gat B * | 4 
e 4 . 
= 4 w i 
= | a ce 
_ y 4 ‘ Z 
a) < | 4 
cet gl A) 
Bane Ss A 62} 
Ke BALDING | Ao. Z 
ne ' } ; 
> si HE --- ---—--: 5 
—w—e wwe 92° Sane v1 y . , 
, i 
CAST TRO ASABE ; | 3 


COP Ov \O™ VAER DTAMS 
Ve RATOIRCULAR PLATE z 


Tae PuUTzer Buwowns habZ. 


KL 


aX 


376 


THE ENGINEERING AND BUILDING RECORD. 


NOVEMBER I5 


RECENT WATER-WORKS CONSTRUCTION. 
No. XXIIT. 
(Continued from page 24.) 
THE CORNELL UNIVERSITY WATER-WORKS. 

CORNELL UNIVERSITY is located at Ithaca, N. Y., on 
a hill about 400 feet above the Cayuga Lake, and so far 
above the business portion of the town that soon after it 
was established a separate and independent water-supply 

“system had to be provided. It was designed and its con- 
struction superintended in 1874-5, by E. A. Fuertes, 
M. Am. Soc. C. E., Director of the College of Civil Engi- 
veering at Cornell, from whose notes and sketches this 
description and illustrations have been prepared. 

Figure-1 isa diagram showing the location of the pumps, 
reservoir, main pipes and some of the University build- 
ings and dwellings supplied by the system. A few con- 
tour lines are sketched in to indicate the topography of the 
campus and show the hill on whose summit the reservoir 
A is constructed at a height to furnish ample head for the 
gravity system. The water, from a mountain stream, 
is impounded at R by a curved stone dam B, about 
100 feet long and 40 feet high firmly seated between the 
high walls of solid rock which form the banks of the 
stream. 

Water is taken from above the dam through a closed 
conduit E to the pump-house F, whence it is forced into 
the reservoir A, and thence distributed under a head that 
at T is about go feet. ‘The lift of the pumps is 145 feet. 

An arrangement of valves at P enables the pumps to 
work directly through the service mains without discharg- 
ing into the reservoir in case of fire or other emergency. 

The original 72,000-gallon pump has been reinforced 
by two more, with a combined capacity of 3,600,000 gal- 
lons per diem. 


t u 
‘4 Mm CANPAD © 


Were We ORKs 

The present consumption is about 3,000,000 gallons; 
used in all laboratories, for fountains and green-houses, to 
run small turbines and other motors, for making steam for 
heating and motive purposes, for all domestic uses and 
for fire protection through about 30 hydrants. 

Figure 2 is a plan of the pumping station, etc. 

Figure 3 is a section and elevation at V V. Fig.2. R 
is a pool that at low water has an area of about four acres 
and a maximum depth of 25 feet and stores some of the 
water impounded by the stone dam B. C isa timber 
bulkhead, The entrance of the inlet E was found to 
be subject to obstruction from floating ice, etc., and 
the intake chamber D was built of stone masonry and pro- 
vided with screen gates at Tand U. The gates at the dam 
proper are moved by a sliding frame worked by a screw. 
The pump-house F contains three pumps that deliver to 
the reservoir through the mains H. They are essentially 
Worthington pumps driven by water at ro feet head which 
they receive instead of steam in their cylinders, and dis- 
charge through the exhaust pipe G, which greatly in- 
creases the efficiency. The pumps deliver into the reser- 
voir against a pressure head of 145 feet. Dam B, though 
probably possessing some strength as an arch, is stable 
by gravity and has a packed earth filling, B. 

Figure 4 is a plan of the reservoir and Fig. 5 is an en- 
larged partial section at Z Z, Fig. 3. 

The reservoir was built on the French plan of partial 
excavation and partial elevation. It is 27 feet deep, 100 
by 144 feet at the top, and has exterior and interior slopes 
of 13% to1 and 2to 1, respectively. When filled to the 
top of the overflow it contains 1,000,000 gallons of 
water. The excavated loam and gravel was spread di- 


rectly on the leveled surface of the coarse gravel bed, 
D D (Fig. 5), and built up in horizontal layers eight or 
ten inches thick that were rolled and sprinkled with a 
1,800-pound cylinder, to form the reservoir walls, S. 
A two-foot layer of clay puddle C was then spread 
on the interior sides of the reservoir and the sides 
were paved with limestone sets F, carefully laid on edge 
and breaking joints. They were selected of regular size, 
about 10 by 2 inch to 3 by 6 to 12 inch, and were sound 
and square. A layer of hydraulic concrete 10 inches 
thick was carefully Jaid on the bottom, with the fiJlet V, 
one foot in section, about the inner toe of the pitching. 
Unexpected hindrances had delayed the work so that 
freezing weather set in before it could be finished, and 
when operations were discontinued for the winter a layer 
of straw was spread, much against the designer's wishes, 
over the bottom and inner sides. When this was removed 
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in the spring it was found to have partly decayed, and 
left a thick adhesive slime all over the stones, which 
could not be removed without entirely destroying the 
paving. 

The original design provided a cement lining, which it 
was attempted to dispense with. Three times the reser- 
voir was filled only to soon empty itself through cracks 
produced in the puddle at the center of pressure, viz., 
one-third the distance from the bottom to the top. These 
cracks were repaired. The pavement F was then grouted 
with one part of Rosendale cement and two parts of sand, 
mixed to the consistency of cream, and applied from the 
bottom upward in a continuous zone about three feet wide, 
round and round the sides spirally. All the joints of the 
stones were flooded and each successive passage of the 
grouting trough forced the grouting into any cracks or 
open spaces that might have been left lower down. Con- 


siderable anxiety was felt lest the slime produced by the 
straw covering should prevent adhesion between the 
stones and the grout, but no such difficulty was experi- 
enced. 

The reservoir being built before the arrival of the iron 
pipes, a gap was left for them in the embankment, and they 
were laid and the trench (37 feet deep) was filled up in the 
same way that the walls were built. ‘To prevent leakage 
along the line of the pipes smalJl pockets about 18 inches 
apart and 18 inches square were scooped out of the 
levelled bottom of the trench, and in each a cube of 
concrete (E E, etc.) was rammed around the pipe, and 
the filling carefully packed around it. Pipes A and B 
(fig. 4), are 6 and 8-inch supplies from the pump-house, 
C is a 10-inch delivery to the consumers, and D is a 12- 
inch overflow and emptying pipe. 

These pipes enter the cylindrical brick well P that is 
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divided by the porous vertical partition wall I, and is 
floored over to form a platform from which the rack and 
pinion gears M, L, O and N, controlling the gate valves 
below are operated. 

Overflow pipe D terminates with a stop-gate valve 
opened by the gear L, when it is necessary to empty the 
reservoir. A stand-pipe, Q, is connected to the pipe D, 
adjacent to the emptying gate, and serves for an overflow. 

Gear N controls the delivery main, and M and O con- 
trol the supply pipes. The tower is inclosed by a locked 
iron fence, and is reached by an ornamental wooden 
bridge J. 

The reservoir is pleasantly located, and a popular 
resort. A flagstone pavement R is laid around the sides. 

Ordinarily the valves F and E are open, and the valve 
H is closed ; and the pumps deliver to the reservoir, but 
by closing F and E, and opening H, the pressure from 


-~ 
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the pump pipe B is turned directly into the service main G. 

Figure 6 shows the method of grouting the paved 
slopes. 

The grout was mixed in the box B, 3'x7’, and delivered 
as required through the gate C. The box being easily 
slipped along on the caps A A of a movable frame. 

After the reservoir was finished its outside slopes were 
top-dressed and carefully turfed on the slopes from the 
bottom upwards, each length being secured by wooden 
pins and thoroughly set by pounding with heavy wooden 
mauls. 

The total cost of the reservoir was about $8,000, and it 
has not leaked or required any repairs whatever since its 
completion in 1875. The entire cost of the works was 
about $18,000. 


ROPE DRIVING. 


IN a paper on rope driving, read this week at the Rich- 
mond, Va., meeting of the American Society of Mechan- 
ical Engineers, Mr. Charles W. Hunt stated that the 
most prominent questions which the engineer wishes to 
have answered who proposes to make an application of 
rope driving are those relating to the horse-power, wear of 
rope, first cost of rope, catenary. The subject is so new 
that but few accurate data are available, arising from the 
long period required in each experiment, a rope lasting 
from three to six years. In many of the early applica- 
tions so great a strain was put upon the rope that the wear 
was rapid, and success only came when the work required 
of the rope was greatly reduced. The strain upon the 
rope has been decreased until it is approximately known 
what it should be to secure reasonable durability. {nstal- 
lations which have been successful, as well as those in 
which the wear of the rope was destructive, indicate that 
200 pounds on a rope one inch in diameter is a safe and 
economical working strain. When the strain is materi- 
ally increased the wear is rapid. For the purpose of his 
paper Mr. Hunt assumed this strain of 200 pounds for the 
normal fibre stress of a manila rope one inch in diameter 
to be the one which it is advisable to use. 

To ascertain the average breaking strength of commer. 
cial rope, Mr. Hunt lately purchased four pieces made by 
different cordage works, and had them tested on the Fair- 
banks’ testing machine in New York. They varied 
slightly in diameter, but when reduced to the equivalent 
of a rope one inch in diameter had an average breaking 
strength of 7,140 pounds. Expressed algebraically, the 
‘breaking strength, weight per foot, and the working 


strains are: 
W = 720 ©? 


P = .32C? 
w= 20 C? 

In these equations C =— circumference of rope in 
inches. 

This makes the normal working strain equal to one 
thirty-sixth of the breaking strength, and about one 
twenty-fifth of the strength at the splice. The actual 
strains are ordinarily much greater, owing to the vibra- 
tions in running, as well as from imperfectly adjusted 
tension mechanism. 

The centrifugal force of the rope in running over the 
pulley will reduce the amount of force available for the 
transmission of power. The centrifugal force of the rope 
is computed by the formula: 

P v? 

. F = , 

P being the weight, in pounds, per foot of rope; v, the 
velocity of rope in feet per second; and g, gravity. Ata 
speed of about 80 feet per second the centrifugal force 
increases faster than the power, from increased velocity of 
the rope, and about r4o feet per second equals the as- 
sumed allowable tension of the rope. Computing this 
force at various speeds, and then subtracting it from the 
assumed maximum tension, we have the force available 
for the transmission of power. ‘Ihe whole of this force 
cannot be used, because a certain amount of tension on 
the slack side of the rope is needed to give adhesion to 
the pulley. What tension should be given to the rope for 
this purpose is uncertain, as there are uo experiments 
which give accurate data, and at the present time a decis- 
ion must be made partly from analogy and partly from 
experience. 

If the rope be considered as a belt on a plain pulley, 
the friction would be substantially the same as a leather 
belt at the same tension, but as ropes are frequently lubri- 
cated to reduce the wear, the co-efficient of friction must 


be materially reduced. There have been no experiments 
to decide with accuracy what this reduction is, but it is 
known, from considerable experience, that when the rope 
runs in a grove whose sides are inclined toward each other 
at an angle of 45 degrees there is sufficient adhesion when 
the ratio of the tension is 

T 


== 2. 


T, being the tension, in pounds, of driving side of rope 
and ¢ the tension on slack side of rope. 

T can be divided into three parts: 

Tension doing useful work. 
‘rension from centrifugal force. 
Tension to balance the strain for adhesion. 

The tension ¢ can be divided into two parts: 

Tension for adhesion, 
Tension from centrifugal force. 

Tt is evident, however, that the tension required to doa 
given work should not be materially exceeded during the 
life of the rope. 

There are two methods of putting ropes on the pulleys: 
one in which the ropes are single and spliced on, being 
made very taut at first, and less so as the rope lengthens, 
stretching until it slips, when it is respliced. The other 
method is to wind a single rope over the pulley as many 
turns as needed to obtain the necessary horse-power and 
put a tension pulley to give the necessary adhesion and 
also take up the wear. 

Transmission ropes are usually from 1 to 13¢ inches in 
diameter. . 

The first cost of the rope will be smallest when the 
power transmitted by it is greatest. 

The wear of the rope is both internal and external ; the 
internal is caused by the movement of the fibres on each 
other, under pressure in bending over the sheaves, and 
the external is caused by the slipping and the wedging in 
the grooves of the pulley. Both of these causes of wear 
are, within the limits of ordinary practice, assumed to be 
directly proportional to the speed. Hence, if we assume 
the co-efficient of the wear to be &, the wear will be &v, in 
which the wear increases directly as the velocity, but the 
borse-power that can be transmitted will not vary at the 
same rate. | 


ACTION OF ALUM ON MICROBES IN 
POTABLE WATER. 


In the Chemical News for October, page 177, there is 
an interesting reference to the use of alum for the 
removal of organic matter in suspension and in solution 
in drinking water. It is well known that when alum is 
added to ordinary water it is decomposed, its sulphuric 
acid combining with the lime, and its alumina being 
thrown down in combination with the organic substances 
which are present. 
tangled with it the microbes are also mostly precipitated. 

The Chemical News states that since this method has 
been adopted by the French troops in Tonquin they have 
enjoyed a nearly complete exemption from dysentery. 
This method was employed in preference to boiling the 
suspected water, the facilities for doing which were not 
always at hand. 


THE OMAHA, NEB., WATER-WORKS. 


‘THE improvements now being made in connection with 
the Omaha, Neb.. Water-Works involve the construction 


of a new reservoir at the river and a generally improved’ 


system of filtering the water after it has been pumped 
from the river. The plans contemplate the erection of a 
stand-pipe at the river, near where the present second 
pumping station is located. ‘lhe water will be pumped 
directly into this frum the river, and will then be conveyed 
in large mains to the reservoirs around the central pump- 
ing station. The new reservoir will be located east of the 
present two, and they will all be connected by weirs in- 
stead of pipes as now, over which the water will flow in a 
broad thin sheet, less than half an inch deep. !t is esti- 
mated that this system will cause the deposit of about 70 
per cent. of the silt in the primary reservoir, and by the 
time it reaches the final basin from which it will be 
pumped into the Fairmount Park reservoir, it will be re- 
lieved of nearly all matter held in suspensiorc. 


A FLORENCE, ALA., dispatch states that after years of 
work the canal around Muscle Shoals, in the Tennessee 


_River, is at last completed. and will soon be formally 


opened. It will enable the passage of boats from 
Florence to Knoxville. 


Along with this precipitate and en-_ 


FIRE-PROOF DOORS. 


IN our issue of September 21, 1889, we illustrated a 
form of fire-proof door wiich is made the subject of 
further comment in a circular recently issued by the Bos- 
ton Manufacturers Mutual Fire Insurance Company. 
Some of the particulars there given will bear repetition. 

There are a number of applications of fusible solder 
for the purpose of closing the door when the temperature 
rises to 162 degrees; but whatever method is used. the 
doors should always be kept closed, except during work- 
ing hours, and even in working hours when it is feasible. 

The tin-covered doors may be hung on hinges or at 
doorways when such form would be more convenient; but 
in such instances it is ic. portant to maintain a constant 
supervision in order that the doors shall not be held open 
by objects placed on the floor in front of them. 

When this form of construction is used for window shut- 
ters, it islimportant that they should always be closed at 
night. The great fire at Lynn, in November, 1889, was 
Stopped in a westerly direction by the resistance of a large 
building protected by this type of shutter, although a 
burning frame building, three stories high, had fallen 
against this building, the heat of the fire being sufficient 
to melt the tin from the plates and to reduce much of the 
wood in the shutters to charcoal. As air cannot reach 
the wood in these shutters, the wood may be slowly car- 
bonized, but rapid combustion is impossible. At the 
opposite extremity of the burned district, a large bank 
building provided with a different type of shutter was 
burned. Efforts were made to close the shutters, but as 
they had been kept open for 25 years they were rusted in 
position so firmly that it was impossible to move them. 

It is recommended that shutters and fire doors should 
be painted with a light paint, which tends to reflect the 
heat. A dark paint tends to absorb it. 


COST OF DREDGING. 


IN an article on dredging operations in the East, the 
London Engineer states that the cost of dredging in 
Portsmouth harbor, which more than ten years ago was 
eight pence per cubic yard, has now been reduced to three 
and one-half pence. Similar reductions have been made 
in the United States, Canada and the West Indies, due 
entirely to improvements in dredging machinery during 
the past ten years. In India and the Eastern colonies, 
however, there are no signs of such reductions, the cost 
per cubic yard being as high as from 15. 6d. to 4s. 6d. per 
cubic yard. ‘Ihe reason as given by the Enpincer is that 
dredges 20, 30 and even 40 years old are employed upon 
such work in the East. In one case a dredge was stopped 
for repairs 120 out of 180 days of employment. These 
unfortunate machines, it says, ‘‘ are kept wheezing and 
gtinding along years after they should have been broken 
up for old metal.” 


WATER-SUPPLY OF LONDON AND GLASGOW. 


THE Corporation Committee, which has been sitting, 
under the Presidency of Sir William Guyer Hunter, since 
May last, to report on the question of the London water 
supply, bas presented its report. The question is really 
a revival of that considered by the Parliamentary Select 
Committee on London Water Supply, held in 1880. This 
Parliamentary Committee reported that it was desirable in 
the interests of the public that the Metropolitan Water 
Supply should be vested in the hands of a public body, 
and that it should not, as now, be under the control of 
private companies. ‘The city of Glasgow affords, to a 
certain extent, a parallel to existing conditions of London. 
Previous to 1855 Glasgow was supplied by two companies, 
and at that date authority was obtained to take over the 
undertakings. The authorities have reason for satisfac- 
tion at the results. Mr. Gale, the Engineer, states that 
the daily supply per head in Glasgow is 49.84 gallons, the 
water charge on a house of £50 rental is £1 gs. 2d. per 


annum if within the Municipal boundary, and £2 15. 8d. 
without. In London the average daily supply per head is 
stated at 29.91 gallons, while the charge for a house with 
£50 rental ranges from £2 4s. od. to £3 175. od. per 
annum, according to the company making the supply. 


THE favor with which American machinery is regarded 
abroad is, ia a measure, illustrated by the fact that the 
Ingersoll-Sergeant Rock Drill Company, of New York, 
have received a second order for a plant of submarine 
drilling machinery for removing the Iron Gates of the 


,; Danube River, Austro-Hungary. 
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MAGNESIA IN PORTLAND CEMENT. 


IN view of the recent decided scare, particularly 
abroad, as to the deleterious effects of magnesia in Port- 
land cement, special interest is attached to some rather re- 
assuring tests results arrived at by Dyckerhoff, and 
recorded in the 7honitndustrie Zeitung. 

It appears that experiments were made with a series of 
cements containing magnesia in proportions ranging from 
I.g to 21.24 per cent. 

A condition of the utmost weight, and too often over- 
looked in researches of the kind. was in this case scrupu- 
lously complied with; ample time was allowed for the de- 
velopment of latent defects, the experiments extending 
Over two years. All the cements dealt with increased in 
strength up to the ena of six months, although those con- 
taining most magnesia were weaker than the others. The 

three containing the largest proportion of magnesia, viz., 
10.82, 17.80, and 21.24 per cent. respectively, began at 
this point to retroprade rapidly. The other specimens, 
containing 6.23 and 11.36 per cent.. increased in tensile 
Strength up totwelve months, and then gave evidence of 
retrogression. It was also proved that the temperature at 
which the cement had been burned was of cozsiderable 
influence, lightly-burned cements growing weaker sooner 
than those made from well-burned clinker. Thisisin no 
way surprising, for it is a well-known chemical fact that 
the exposure of magnesia to a very high temperature ren- 
ders it almost inert, or, to speak more exactly, slower in 
its reaction with water, the product slacking very grad- 
ually, and remaining caustic for a considerable period. 

To sum up, then, it is plain that magnesia in tangible 
amount, ¢. g.. over 5 per cent., is distinctly dangerous. 
and cement containing such a proportion Should be re- 
jected without appeal, but the moderate quantities found 
in ordinary cements of good quality are thoroughly innoc- 
uous, and rejection based on their presence is corsidered 
capricious and unreasonable. 


A RAILROAD APPROACH TO NEW YORK CITY. 

L. L. Buck, writing in Zhe Railroad Gazette, says that 
in 1876, while looking over a map of New York City and 
its vicinity, it occurred tohim tbat Long Island and Staten 
Island were favorably situated to afford a very superior 
route for railroads to approach New York from the south 
and west. A further study of the subject satisfied him 
that it might at the same time be made a connecting link 
between railroads coming in from the former points and 
those coming in from the east and north. 

The plan was to cross the Arthur Kill at some conve- 
nient point, by a bridge from New Jersey to Sta.en 
Island, thence on Staten Island to the Narrows, thence by 
a tunnel under the Narrows and Bay Ridge to Long 
Island, thence through or around Brooklyn to the vicinity 
of Lawrence’s Point, and thence by a tunnel under the 
East River to Westchester, where it could form a junction 
with the various railroads coming in from the east and 
north. 

From all that could be learned of the character of bot- 
tom of the Narrows, it did not appear to be such as to 
present very serious obstacles to driving a tunnel through 
it, and Mr. Buck believed that a tunnel might be socon- 
structed as to be permanent. He gave this part of the 
problem considerable study. 

The advantages of the route are pointed out as follows: 

1. The great facility it would afford in reaching New 
York. The city of Brooklyn is tow well supplied with a 
system of elevated railroads, terminating at various im- 
portant points on the East River. Two or three sub- 
stantial bridges could be built across this river for what 
one would cost across the North River from Jersey City 
or Hoboken, and these bridges would have the decided 
advantage of distributing the trafic over a proportionately 
greater number of convenient points in New York City, 
while the railroads from the north and east would con- 
tinue to enter the city by their present routes, By these 
means a very material assistance would be given to the 
solution of the rapid transit problem in New York. 

2. It would place Long Island and Staten Island ona 
through line of railroad ; a very important consideration, 
when it is remembered that the large and rapidly growing 
city of Brooklyn is completely isolated from the mainland. 
These islands would also have their value as suburbs 
greatly enhanced. ; 

Branch tracks extending along the shores of the Bay 
and the Brooklyn shore of the East River would be of 
decided benefit as terminal facilities, 


3. The advantages that such a railroad would afford in 
receiving and shipping goods might soon cause the erec- 
tion of large storage warehouses around the outskirts of 
Brooklyn, where heavy goods could be received and re- 
packed for shipment directly by rail instead of bringing 
them to New York and carting them about the streets by 
horse-power, thus saving a large percentage in the cost o 
handling and preventing the present crow ded condition o 
the streets from becoming much worse. 

Finally, no more direct route connecting New England 
with the South, West, and the coal regions be found than 
by the line above described. 

A bridge has already been built across the Arthur Kill, 
and a railroad on Staten Island. A movement is now on 
foot to tunnel the Narrows and extend the railroad on to 
Long Island. That the improvement will end there Mr. 
Buck does not consider as at all probable, - 


CAUSTIC LIME FOR PURIFICATION OF SEW- 
AGE WATER. 


Dr. H. WEIGMANN, of Kiel, Germany, contributes to 
the Gesundheits-'npenieur an interesting article on the 
above subject. In the pamphlet of foreign abstracts of 
the British Institution of Civil Engineers, the following 
resumé of it is given : 

While admitting that the purification of sewage water 
by means of irrigation is the more perfect system of treat- 
ment. Dr. Weigmann points out that in certain cases some 
chemical! process has, for various reasons, to be employed. 
Notwithstanding the numerous substances which have 
been proposed, lime still hoids the foremost place. The 
caustic lime combining with the carbonic acid gas, a pro- 
duct of decomposition always present in sewage water, 
yields a bulky precipitate of calcic carbonate, which me- 
chanically entangles the suspended impurities, and effects 
a rapid clarification. 

Recent experiments respecting the action of lime have 
shown this substance to possess such excellent disinfecting 
properties that it seems that the lime treatment is among 
the best of the precipitation processes. As one result of 
the use of lime, it is pointed out that the substances in solu 
tion are thereby invariably increased rather than diminished 
in quantity, though the recent researches of Schreib 
tend to controvert this theory. In order to arrive at 
accurate conclusions, careful estimations of the amount of 
chlorine in the sample, both before and after treatment, 
are advisable. Dr. Weigmann’s experiments have led to 
the conclusion that from the clarified effluent after the 
lime treatment there is a considerable evolution of am- 
monia and other nitrogeneous gases, and he states that 
though water which has been rendered so strongly alkaline 
as to destroy all the bacteria therein cannot decompose so 
rapidly as water teeming with bacteria (which are the 
active exciters of putrefactive changes), there can be no 
doubt that. owing to the dissolved lime, an important 
change takes place in the condition of the organic sub- 
stances in solution. Dr. Weigmann insists upon the 
necessity for a rapid separation of the sludge from the 
water in ordcr to put an end to the changes which take 
place in the organic matters entangled with the calcic 
carbonate, and points to the advantages, on chemical 
grounds, of passing the sludge through a filter-press, as 
soon as possible after deposition, as is done, for instance, 
in the works at Halle. 

In addition to its powerful action in destroying the 
bacteria and germs of every kind, there can be no doubt 
that lime is a strong disinfectant. The tendency of alka- 
line sewage-water, after it has, by means of carbonic acid 
gas in the atmosphere or in the river water, parted with its 
dissolved lime, is to become again rapidly charged with 
bacteria; but these are by the self-purification powers of 
running water speedily rendered innocuous or converted 
into the food.stuff of water-plants, and it is pointed out 
that the previous lime precipitation has removed all the 
germs of a pathogenic character, and the new growth of 
bacteria are probably of a non-dangerous character. 


THE School Board of St. Paul, Minn., has requested 
the Board of Health to make a thorough investigation and 
examination of the sanitary condition of all public school 
buildings in the city. This action has been prompted by 
recent severe criticisms of the city’s schools. 


THROUGH the generosity of James Lick, San Francisco 
has been provided witha public bathing institution, which 
has just been made ready for use. 
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THE ONEGA WHITE SEA CANAL. 


THE preliminary surveys for the projected Onega White 
Sea Canal have been completed. The British Vice-Consul 
at Archangel, Russia, in his last report. says that the fol- 
lowing facts have been established. The level of the 
White Sea is about 15 feet higher than that of the Lake 
Onega, and the length of the proposed canal would be 219 
versts, of which 129 versts are a natural waterway. The 
proposed measurements of the canal are: Breadth, 63 
feet; at the locks, 112 feet; and along its other portions 
the proposed depth is 10 feet. The cost is estimated at 
about 7,500,00or.— £800,000 — not including the ex- 
penses incurred in the construction of a port at a point on 
the coast of the White Sea. With the construction of the 
canal it is expected that the cost of transport of goods 
from St. Petersburg to Archangel will be diminished 
from Ir. per pood to goc. The canal will afford every 
facility for the transport of fish from the plentiful fishing 
grounds of the White Sea to St. Petersburg, and also for 
the transport of the mining products of Olonets. It will 
also be of great stragetical importance in connecting St. 
Petersburg and Cronstadt with the White Sea. There 
can be no doubt, the Vice-Consul thinks, that, considering 
the unlimited supply of timber in the province of Olonets, 
and the enterprising character of the population, ship- 
building will be carried on on a large scale when the canal 
is constructed. 


DISPLACING A WATER MAIN WITHOUT STOP- 
PING THE SUPPLY. 


IN connection with our recent articles on lowering 
water mains without interrupting the supply, a communi- 
cation on the same subject, contributed to the Journal of 
the Royal Institute of Engineers, of Holland, by T. Stang, 
Superintendent of the Municipal Water-Works, at the 
Hague, is of interest. An abstract is given in the Excerpt 
Minutes of the Proceedings of the British Institution of 
Civil Engineers. 

It appears that the extension of the town of the Hague 
made it necessary to alter the position of the main conduit 
of the water supply. An interruption in the service 
would have entailed great inconvenience, and as the in- 
tended change was comparatively slight, Mr. Stang re- 
solved to try slewing the main sideways without stopping 
the supply even fora moment. The main, when flowing 
full. weighs 260 kilograms per lineal meter (524 pounds 
per yard), the length to be moved being 250 meters (273 
yards), made the total mass a weight of 65 tons. When 
the main had been laid bare and found in excellent condi- 
tion, a trench was dug alongside reaching a little deeper 
than the underside of the pipe, which was then suspended 
by chain slings and screw-bolts and nuts to beams laid 
across the trench. While the nuts were being turned, 
over the whole length of the operation, and at the same 
time slid sidewards, the earth on which the main had been 
resting was slowly dug away, allowing the main to swing 
sideways. This operation was repeated two or three 
times till the pipe was in its desired position. During 
this time the pressure was reduced from 3 to 134 atmos- 
pheres. No leaks of importance occurred in the lead 
joints, and where slight ones were observed they were 
easily calked. 


ACCORDING to an account from San Juan del Norte, 
Nicaragua, Senor Don J. F. Medina, Minister of Public 
Works, has advised the general agent of the Maritime 
Canal Company at Managua, Henry C. Hall, that the- 
company has more than fulfilled its obligations as to ex- 
penditures upon the work under the requirement of its 
concessions. The government of Nicaragua has sent 
congratulations to the company on account of the satis- 
factory results and favorable prospects. The company 
has expended upon the work in the last year more than 
$3,000,000, and has now, by the terms of the concession, 
Io years during which to construct the canal. 


A LONDON correspondent writes: ‘* An extraordinary 
defence was entered by the Shoreditch Vestry in an action 
brought against them recently by a firm of manufacturing 
chemists. Owing to subsidence in the roadway at Dalston, 
a horse belonging to the plaintiffs had been injured, and 
the action was brought to recover damages. The Vestry, 
in defence, stated that the roadway had been undermined 
and honeycombed by rats, and the subsidence was a con- 
sequence and not due to negligence On their part. The 
jury accepted the defence and returned verdict for the 
Vestry. Inspection which permits undermining by rats 
to such an extent as to endanger a roadway would appear 


| to be peculiarly and particularly superticial.”’ 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 
No. CV. 
(Continued from page 362.) 
UNDERPINNING YARMOUTH CITY HALL.* 
Tue City Hall of Yarmouth, England, is about 130 
by 106 feet, and 50 feet high to the cornice, and has a 
total estimated weight of 5,000 tons. The clock tower, 


Z; Fig. 1, is 108 feet high, weighs 700 tons, and has a | 


base 20 feet square. The building stands on soft, wet 
soil about 70 feet from the river Yare. It began to settle 
soon after its completion, and within four years was con- 
sidered so unsafe that it was determined to rebuild por- 
tions of it. ‘The first plan, to put a mass of concrete 
under the foundations, was abandoned on account of the 
difficulty of draining the workigg trenches without endan- 
gering the walls. It was proposed to widen the founda- 
tions by putting wrought iron girders under the brick 
masonry, and supporting them on concrete piers level 
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or river, 
front having settled one foot at its extremities and 6 
inches in the middle, the north and south walls began to 
crack and the building to tip over towards the river, and 
it was determined to demolish the west wall and rebuild 


witb the ground surface. Finally, the west, 


it on firmer foundations. Duckham & Teasdel then pro- 
posed to restore the walls to the level of least set- 
tlement and assure their future stability, with less delay 
and expense than the reconstruction would require, and 
were awarded the contract for the work, which they ac- 
complished as shown in Figs. 1 to g inclusive. 

Figure 1 is a half plan of the building, whose walls 
Y Y, etc., are shown in section, and their footings, X X, 
etc., in elevation. 

Yigure 7 is a section of the main wall at any point, as 
U U, Fig. 1, and shows the foundations as repaired. 


* Described in a paper presemed to the Inst:tution of Civil Engi- 
neers. 


JCALE OF FEET 
Pex?) 


Figure 8 is an elevation from S S, Fjg. 7, with the new 
concrete, W, omitted. 

Figure 2 is an enlarged elevation from P P, Figs. 7 
and 8. 

Figures 3 and 4 are elevations from T T and R R, Fig. 
2, respectively. 

Figure § is a section at X X, Fig. 2. 

Figure 6 is a section and elevation at Q Q, Fig. 1. 

The walls were first braced as shown in Fig. 9, then the 
cast-iron piles A A, etc., were sunk about 40 inches in the 
underlying gravel, and filled with concrete. The piles 
were 22 feet, 6 inches long, tf inches thick, and 30 inches 
in diameter where they supported a 35-ton wall, and 36 
inches where it was a 50-ton wall. The concrete core was 
designed to form a column able to carry all the load if 
the ircn shell should be totally destroyed. Longitudinal 
girders D were then set on the piles, and from them were 
suspended by 2 inch bolts J J, etc., and bearing plates 
I I, etc., 16-inch transverse beams E E, etc., from 14 to 
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16 feet long. Their flanges were 6 inches wide, rein- 
forced by 12-inch plates K, on top where they supported 
the old concrete footing V. H H are friction washers. 
The tower piles A! A!', etc., were 4% and 5 feet in 
diameter and connected by the small beams M, on which 
the riveted girders L L were set, and carried transverse 
girders E, connected as shown in Figs. 2, 3 and 4. to 
support the walls. By adjusting the suspension bolts 
J J, etc., all the transverse beams were brought to bearing 
under the wall, and, lifting it to the required level, trans- 
ferred its weight entirely to the piles A A, etc. 

A trench was then dug under the foundations, and a 
new concrete footing W, Fig. 7, put in that enveloped 
the tops of the piles, and all the other iron work. 

The work was satisfactorily accomplished in about 12 
months at a cost within the contract price of $41,400. 


(To se ConTiNugD.) 
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MILL COLUMNS. 


TIMBER posts, according to a circular recently issued 
by tbe Boston Manufacturers Mutual Fire Insurance 
Company, offer more resistance to fire than iron pillars, 
and have generally displaced them in mill work, being 
preferable in maay respects. 

Experiments made for the company on the testing 
machine at the United States Arsenal at Watertown, 
Mass., show that sound timber posts of the proportions 
customarily used in mill work yield by direct crushing 
and not by crippling. the strength being directly as the 
area of cross-section at the smallest part. The columns 
yielded at about 4,500 pounds per square inch, confirm- 
ing the general practice of allowing 600 pounds per 
square inch as a safe load. Square columns are, there- 
fore, one-fourth stronger than round ones of the satne 
diameter, and do not interfere to any greater extent with 
the floor space. 

It has been the general practice to bore a hole 13 
inches in diameter along the axis of the column for the 
purpose of reducing checking, but later methods are to 
leave the columns solid. It may be safer to bore the 
holes for ventilation, lest, by inadvertence, posts made of 
unseasoned wood should be painted, varnished, or filled, 
so as to promote fermentation, or what is commonly called 
‘* dry rot.” 

There is no part of a mill where good work is more 
essential than at the columns. It is recommended that 
the cap, pintle, and base be made of one piece of cast-iron, 
instead of three, as is the present general practice. 


ANNUAL REPORTS. 


ANNUAL Reports oF THE CiTy or GLoucester, Mass., for the year 
1885. 


The report of the City Engineer, Winslow L. Webber, 
refers mainly to the laying out of new streets and widen- 
ing of old ones, and furnishing plans for a variety of 
purposes. Attention is directed to the plans for a com- 
plete system of sewerage for the city, recently made by 
Ernest W. Bowditch, Civil Engineer, which are now be- 
fore the State Board of Health for their approval. The 
plans call for a separate system at an estimated cost of 


$325,000 


ANNUAL Report oF THE SUPERINTENDENT OF THE Jovret, ILL. 
Water-Works, April 30, 1890. 


During the administration of the present Superintend- 
ent, J. F. Gleason, the amount of water supply has been 
greatly increased by a system of drive wells, 20in number, 
which, with the aid of the four old artesian wells, now 
yield a supply to the city of over 3,000,000 gallons per day. 
A new duplex condensing pumping engine of 3,000,000 
gallons capacity in 24 hours, built by the Edward P. Allis 
& Co. Reliance Works, of Milwaukee, Wis., is in process 
of erection. The average cost of pumpiog for the year 
was $8.30 per million gallons, and the cost per million 
gallons, including all expenses of maintenance and interest 
on bonded debt, was $28.75. The total amount of water 
pumped during the year was 637,704,000 gallons. 


ANNUAL Report OF THE Sawer COMMISSIONER OF THE CITY oF 
St. Louis, tor year ending April 7, 1890. Robert E. McMath, 
Sewer Commissioner. 


This report gives an account ot an accurate survey o 
the city now in progress, in addition to the usual work of 
the Sewer Department. The large Mill Creek Sewer, it 
seems, is approaching completion, as it is hoped that the 
last section will be completed during the current year. 
Editorial reference is made in another column to the 
method pursued to making the surveys. 


Sew ERAGE AND Water Suppry or St. jJonn, N. B. Superintend- 
ent’s and Engineer's Report, 1889. 


The report gives an account of the work done in con- 
nection with the sewerage and water supply systems dur- 
ing the year 1889, and shows the present condition of the 
works on both sides of the harbor. There was added to 
the water distributing system during 1889 1,615 feet of 
main pipe and 2,039 feet of leaden service pipe. 

With the additions made in 1889 the whole length of 
distributing pipe in use at the end of the year was 385,184 
feet. Measured by the miles of pipe laid there was one — 
leak for each three miles of main and one on each service 
pipe for each seven-tenths of a mile laid—including such 
as arose from biasting and sewerage works. 

In the section on sewerage the several systems of Carle- 
ton, Portland, and St. John (Fast), which are now under 
the supervision of one engineer, Gilbert Murdoch, C. E., 
are briefly reviewed. 
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Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 
In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 
As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course be understood that the 
selection does not imply indorsement. 


FLEXIBLE TUBING. 


AT the Richmond, Va., meeting, this week, of the 
American Society of Mechanical Engineers, Mr. T. R. 
Almond exhibited and described a novel form of fiexible 
tubing, designed to convey gases, steam, or liquids under 
considerable pressure. The tubing was claimed to have 
sufficient flexibility for all practical purposes, with the 
additional advantages of great strength and durability. 

When a tube is formed by coiling a wire around a man- 
drel, the convolutions may be made to press upon each 
other with considerable force, and the joint formed at the 
point of contact of the indiVidual convolutions wil! be 
tight in proportion to the amount of pressure exerted. If 
such a tube be bent, the joints will be broken all around 
the coils except at one point, and therefore, when bent, it 
is useless for conveying liquids or gases. 

Wishing to utilize the peculiar flexibility of spiral spring 
tubing for the conveyance of gases in cases where a flexi- 
ble tube is required, Mr. Almond conceived the idea of 
interposing a triangular-shaped wire between the coils of 
around wire. Whena tube so constructed is bent, the 
convolutions of the tringular coil adjust themselves to the 
spaces between the round coils, as shown in Fig. 1. The 


Triq..2 


TuEKisre  Torsina 


triangular wire is pressed between the coils of the round 
wire, during the process of constructing the tube, with 
sufficient force to spread them apart, so that the contact 
surfaces are at all times under pressure. The triangular 
wire serves two purposes: one is to spread the coils apart, 
so that the pressure will be exerted on the contact surfaces : 
the other, to fill the irregularly shaped spaces between the 
coils of round wire, adjusting itself to the changing form 
of the spaces due to any given flexion. This pressure 
brings into play the element of friction to such an extert 
as partly to destroy the flexibility of the tube, which, when 
bent, will retain the form given to it. This was an un- 
looked for and unexpected quality. As the primary ob- 
ject was to obtain a flexible tube, trials were made with 
wire having a more obtuse angle. This gave better re- 
sults, as a more perfect joint was produced with less ten- 
sion of the inner coil, and the friction became correspond- 
ingly less, the result being a tight tube with sufficient 
flexibility. 

The deyree of flexibility depends upon the amount of 
tension put upon the inner coil, or the extent to which the 
convolutions are forced apart. Mr. Almond claims to 
have produced a perfectly tight tube with two coils of 
round wire, in which the outer coil is wound sufficiently 
tight between the convolutions of the inner coil to spread 
them apart for the purpose of getting pressure on the 
joints, substantially the same as with the triangular wire. 
‘This, he says, makes a very strong tube, but is too bulky 
for many purposes. Two half-round wires, or even less 
than half-round, may be used; or the inner wire may be 
round, and the outer half-round, or much Jess than half- 
round. The tubes will then be less bulky. 

Mr. Almond has made several tubes in which the con- 
tact surfaces of the coils are made to coincide with a circle 
whose center is the axis of the tube. The jointsso formed 


are practically a series of ball and socket joints; such a 
tube has smoother outer and inner surfaces than those 
previously described. It is pointed out that a serious ob- 
jection to such a tube is that the wire changes its shape 
during the process of coiling, so that the joint surfaces 
will not make sufficiently complete contact, whereas the 
forms of wire previously mentioned are of simple con- 
struction, aod the slight change of form which occurs 
during the process of <oiling will not affect the result. 
The extent to which this tubing may be bent without 
leakage is said to be considerable. A piece of \{-inch 
bore is claimed to have been subjected to a steam pressure 
of 75 pounds without leakage ; the smallest curves of the 
bent portion corresponded in this case to a circle twoinches 
in diameter. Tubes larger than ;-inch bore have not 
yet been made, but it is thought possible to make them as 
large as I-inch bore, and strong enough to stand any ordi- 
nary steam pressure. For purposes where pressure is not 
required, the tube may be made of sheet metal, shaped as 
shown in Fig. 2, which may possibly be made as large as 
two inches in diameter. 


WATER CART STAND-PIPE. 

Tue Hersey Manufacturing Company, of South Bos- 
ton, Mass., have designed and are about to put on the 
market the water cart stand-pipe shown in the annexed 
cut. 


The apparatus is intended for use 
where it is desired to meter the water 
used in sprinkling streets. It is pro- 
vided with a meter mounted upon the 
post, forming an elbow for the ex- 
tension pipe. The use of a post so 
constructed avoids the placing of the 
meter under ground, thereby reduc- 
ing the cost of metering a stand- 
pipe. It is accessible for reading, 
and can be easily removed during 
that portion of the year when it is 
liable to freeze, and when water is 
not used for sprinkling. 

The post is made in two pieces, a 
base, which includes the molded part 
as shown in the cut, and a taper col- 
umn, which is leaded into the base. 
The supply pipe passes through the 
center of the ‘casting and the meter is 
coupled to the pipe at the top of the 
post as shown in the cut. 


THE soundings made by French 
engineers on the British side the 
English Channel, in connection with 
the prcposed Channel Bridge, were 
recently completed. The results of 
the survey are reported to Le less 
| satisfactory than was hoped, the floor 
Bu of the Channel between Folkestone 
and the Varne being somewhat un- 
Another 


_ Pp Oe : 
aie “=< * favorable to the project. 


route is therefore contemplated, probably between 
the nearest land points, namely, Cape Grisnez and 
Dover, 


COMPRESSED AIR FOR SANITARY PURPOSES. 


IN an article bearing on the development of compressed 
air distribution systems in some of the larger German 
cities and towns, the Gesundheits-[ngenicur explains how 
water may be raised by compressed air and made available 
for fire extinguishing purposes. It is shown, further, how 
this agent can be utilized for emptying cesspools and dis- 
charging the contents into tank wagons for removal. The 
value of compressed air for ventilating is also pointed 
out. 


Questions and Answers. 


All questions relating to building construction, pavin . Sew- 
erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should property be referred 
to aconsulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necéssarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should not be written on the same piece of Paper as 1 
communication to the Publishing Departinent, Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is ona 
separate piece of paper, su that it may be prompcly sent to 
the Editor. 


BRIDGE DESIGN AND FACTORS OF SAFETY. 


V. S. Hopkins, Williamsville, New York, writes: 
‘Please give me the average load taken in designing com- 
mon road bridges, sometimes carrying threshing engines. 
Also give me the loads taken for railroad bridges, and the 
factors of safety.” 


{There is no average load assumed for designing com- 
mon road bridges. Some have been built that fell down 
under their own weight as soon as completed, and others 
that would support any load that could be placed upon 
them. 

Most bridge engineers separate ordinary highway 
bridges into at least three classes, city, suburban and 
country bridges, which are, in general, respectively de- 
signed for heavy, moderate and light loads. One part of 
the bridge may be suitably adapted for heavier loads thao 
another part, or than the whole structureis. Short spans 
should be designed for greater loads per lineal foot than 
long ones. Those in exposed situations vaust provide for 
heavy windstrains, which can be greatly reduced in other 
cases, and in all cases both safety and economy require a 
consideration of locality, and conditions and adaptation 
to the usual and possible traffic. which, with the details of 
construction, should be approved by a competent bridge 
engineer. 

Several comprehensive specifications for highway bridges 
have been published by Theodore Cooper, J. A. L. Wad- 
dell, and other engineers, and they require from 50 to 100 
pounds or more per square foot of floor surface, and wind 
strains up to 300 pounds per lineal foot. Provision is also 
generally made for concentrated loads of from 4 to 16 
tons on one or two pairs of wheels. It is still less possi- 
ble to state any general requirements for railroad bridges 
which are subject to infinite variations of traffic, and are 
built under all conditions of design and construction. The 
growing tendency now is to proportion certain parts of 
the structure so as to gain great stiffness and solidity by 
an increase of mass beyond the requirements for the sim- 
ple strains. 

A single-track railroad bridge should be proportioned 
to carry two of the heaviest locomotives used on the road, 
followed by a train of the heaviest loaded cars. Provis- 
ions for high speeds, impact, brake action, multiple 
tracks, etc., require the most careful and expert consid- 
eration. 

There is no such thing as a factor of safety, and 00 
general rule whatever for the intensity of stress in bridge 
members. The working stress in a part may be from one- 
half to one-tenth or one-twentieth of the amount per 
square inch that is supposed to be necessary to destroy it 
at the first application. In that case 2, 10 or 20 is said 
to be the factor of safety; but it is not so in any proper 
sense, as the strains should be proportioned entirely ac- 
cording to the conditions of working design of the mem- 
bers, matcrials used, treatment in manufacture, etc., etc.] 


‘THE new water-works pumping engines at the Toronto, 
Ont., high-level pumping station were handed over to the 
city on October 27. The plant consists of two compound 
high-duty pumping engines. The George F. Blake Com- 
pany of Boston supplied the water cylinders, while the 
steam cylinders, boilers and all other parts of the complete 
machinery were built by the Polson Iron Works Company 
of Toronto. 


ANENT the recently much-talked-of natural gas scarcity 
in and around Pittsburg, it now appears that many of the 
statements have been far from the truth. It is stated, 9 
good authority, that the iron and steel plants in the Pitts: 
burg district affected by the recent rise in the price of gas 
are very few when compared with the total number 20¥ 
using that fuel. 
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ENTILATION 


STEAM HEATING IN THE BOSTON AND AL- 
BANY RAILROAD STATIONS AT 
SPRINGFIELD, MASS. 


WE show, in the accompanying cuts, foundation plans 
of the new adjoining stations at Lyman and Liberty 
Streets, Springfield, Mass., of the Boston and Albany 
Railroad Company, illustrating the main features of the 
steam heating system with which they were equipped by 
Messrs. Norcross Brothers, of Springfield, under the 
superintendence of Mr. E. M. Harding, now with the 
United States Heating and Plumbing Company, of Bos- 
ton, Mass. 

The boilers, which are of the Hennessy triple-draft pat- 
tern, designed for using oil fuel on the plan of the Aerated 
Fuel Company of Springfield, are located in a detached 
boiler house, about 1,000 feet west of the two stations, 


STEAM HEATING .IN THE Bp XA. R.R. SPRINGFIELD STATIONS, 


LYMAN STREET 
Steam HEATING 
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and carry a pressure of 80 pounds, supplying, as they do, 
steam for electric light engines also. The boilers, four in 
number, are al] connected with one 10-inch steam drum, 
from which the supply pipes for heating and power are 
taken. 

The steam for heating is used at reduced pressure—not 
over five pounds—both direct and indirect radiation being 
employed, with gravity return. The stacks of indirect 
radiators are designated by the letters H, the numerals at 
the right indicating the number of sections. These are 
of cast iron, with extended surface suspended from the 
ceiling by heavy wrought iron hangers. Each stack is 
incased in two thicknesses of wood, consisting, first, of a 
box of sound flooring lined with tin, the bottom being re- 
movable; and, second, of an outer covering of matched 
and beaded stuff, with a layer of heavy building paper 
between, put tegether with screws. The air supply to 
the stacks for the smoking rooms, restaurants, and 
women’s waiting-rooms, on each side of the middle por- 
tions of the buildings, is taken direct from the outside; 
for the main waiting-rooms in the middle, however, a 
system of interior circulation has been adopted, the air 
being taken from the rooms through registers F in the 
floor at convenient points, passed through the radiator 
stacks, and discharged again into the rooms, It is 
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thought that a sufficient supply of fresh air to these rooms 
is maintained by the continual opening and closing of the 
doors leading to the outside. 

The fresh air supply is led through ducts D, along the 
basement ceiling. Each duct, where connecting with the 
outside, has a galvanized wire screen, and near the inlet to 
the stacks H, has a balanced damper arranged to work 
automatically by the pressure of the steam. The ducts 
consist of matched and beaded stuff. The dampers have 
the obvious advantage of stopping the supply of fresh, 
cold air to the stacks as soon as the steam is cut off, and 
there is thus no danger of freezing of the radiators. Un- 
der each floor register, between it and the coil, is sus- 
pended a pan of galvanized iron, as a receptacle for any 
dirt that may drop through the grating. These pans can 
be removed for cleaning. 

The steam main from the boilers to the buildings is 6 
inches in diameter, underground, and has a branch with a 
reducing valve and by-pass. From it two 4-inch mains 
are taken to the two buildings. 

The piping in both buildings is practically the same. 
The steam-supply pipes are shown by double lines in the 
illustrations, and are marked 5S, while the return pipes R 


are in full black. The steam mains, starting witha 4- 
inch diameter, continue along the basement ceilings, re- 
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LIBERTY STREET BUILDING. 


ducing gradually in size, as indicated, as branches are 
taken off for the various coils and radiators, to 2 inches at 
the far ends of the buildings. The return mains, in both 
cases, start at the left-hand ends, 1 inches in diameter, 
and also run along the basement ceiling. increasing grad- 
ually, as connections are made to them, to 2 inches at the 
other ends. From these ends the two main returns are 
brought back, retaining that size, and are joined in one 
2%-inch pipe, which is carried to the boiler-room inde- 
pendently on the same line followed by the steam-supply 
pipe, and is trapped into a tank. 

The steam and return mains from the boiler-house are 
carried in masonry trenches. At intervals of 200 feet 
along the line of these trenches are manholes of masonry 
with stone coping and cast-iron covers. Drainage of 
water from the trenches is secured by means of earthen- 
ware tile pipe in the bottom, with proper outlet connec- 


tions. 


Expansion joints are provided in the pipes at every 200 
feet. Expansion of the mains in the buildings is allowed 
for by offsets, as shown. All the underground pipes are 
covered with asbestos cement, and all steam and return 
pipes in the buildings, above “ -inch in diameter, are also 
provided with non-conducting covering. 

The direct radiation consists of 1-inch wrought-iron 
pipe wall coils, and of Bundy loops. 
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| Street, Indianapolis, Ind., 


ELECTRIC MOTORS. 
(Continued from page 36s.) 


THE JENNEY MOTOR. 


THE Jenney constant-potential motor, made by the 
Jenney Electric Motor Company, 218-224 South Illinois 
is shown in Fig. 25, page 382. 

The motor differs considerably from those in general 
use. ‘The pole pieces, it is claimed, are made to corre- 
spond with the natural curvature of the lines of force, 
thereby reducing to a minimum the length of the magnetic 
circuit and its resistance. 

There is but a single field magnet, and in all sizes the 
core is made of soft wrought iron. No yokes are 
needed. The pole pieces are made of soft cast iron. The 
cores extend entirely through the pole pieces, which are 
bored to fit them accurately. The pole pieces are then 


slotted, and by means of bolts are firmly clamped to the 
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core. By this means, it is claimed, the largest possible 
surface contact is secured, and a good magnetic union 
with a small amount of magnetic resistance. 

The armature is of the drum type, and is built up of 
thin disks, all of which are securely fastened to the shaft. 
The winding is a modification of the Siemens method, 
and the armature is so proportioned that it has but little 
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The commutator is insulated 


idle wire over the ends. 
with mica. 

Self-oiling boxes are used on the machines. 
above one horse-power are supplied with a double set of 
brushes, so that the brushes may be turned or changed 


All motors 


without stopping the motor. All parts are made after 
fixed standards, and are interchangeable. 

For convezience in starting and stupping the motor a 
rheostat is furnished to be included in the armature cir- 
cuit. The switch should be placed so that when the motor 
is started all of the resistance is thrown in. This pre- 
vents an excessive flow of current into the armature, and 
allows the motor to start gradually. The motors are 
made from one-halt horse-power up to 36 horse-power. 

The company is now also preparing an arc motor for 
smaller capacities. 

THE THOMSON-HOUSTON MOTOR. 

THE motor made by the Thomson-Houston Motor 
Company, 620 Atlantic Avenue, Boston, Mass , is shown 
in Fig. 26. 

All the motors are of one type, extremely simple in 
construction, and all parts are interchangeable. ‘They are 
ordinarily shunt wound and are built for constant poten- 
tial circuits of 110, 220 and 500 volts. The first two are 
intended for use in connection with the ordinary two and 
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three wire systems of incandescent lighting, and the last 
one is for use on railway circuits, or for special purposes 
where power is transmitted over long distances or in 
units so large that a lower voltage would prove uneco- 
nomical. Special motors differing in type from the one 
here shown, or for other voltages, are built for special 
cases, Bya simple shunt winding, properly proporticned, 
automatic regulation of speed of less than 2 per cent. 
variation is claimed to be obtained onall of the Thomson- 
Houston motors, no matter what the fluctuations of load 
may be, This feature permits simple construction of the 
motor, and at the same time secures an automatic regula- 
tion of speed well within the range of that which is 
guaranteed for the best regulated high speed steam 
engines. 

The base frame is made of cast iron, and in all the ma- 
chines is very heavy in proportion to the total weight. Up 
to, and including, Class 40, the yoke which joins the 
field magnets is an integral part of the bed-piece, the 
whole being made in one casting, and the seat for the 
field magnets afterwards planed down so as to secure a 
perfect fit between these and the bed-piece. Above Class 
40 the yoke of the magnet does not form a part of the 
base frame, and in these machines the casting for the 
base is made with a cavity of sufficient size to receive the 
separate yoke-piece. The surfaces upon which the pillow 
blocks rest are planed down to a true face. The base 
frame is provided with projecting lugs, so that by means 
of lag screws the motor may be fastened to its foundation. 
Each motor is provided, whenever desired, with a supple- 
mentary base for tightening and loosening the belt. 

The pillow blocks are made of cast iron and rest upon 
planed surfaces on the ends of the base frame, and are 
each fastened to it by four bolts, two of them being 
tapered and two straight. 

The bearings are made of brass in all motors up to and 
including Class 30, and in the larger sizes are made of 
cast iron faced with babbitt, the cast iron being in the form 
of a sleeve with a spherical hub. which has a seat, also 
spherical, made for it upon the top of the pillow block. 
Near the ends of the sleeve and on its upper side are cut 
two grooves entirely through the shell at right angles to 
the line of the shaft, and in these grooves upon the shaft 
rest two metal rings, which, at their lower side, pass be- 
neath the sleeve and dip into small reservoirs of oil sit- 
uated one upon each side of the spherical seat of the bear- 
ing. These reservoirs are made in the casting upon the 
top of the pillow block. As the shaft turns, the rings are 
set in motion and continually carry fresh oil from the tank 
to the upper surface of .the shaft. The spherical hub of 
the sleeve resting ina hollow spherical seat provides for 
the maintenance of an accurate alignment of the bearings 
with the shaft. 

The magnetic circuit is of the single horse-shoe form, 
with the arms of the magnet projecting upward. It con- 
sists of a yoke, two magnet cores, two pole pieces, and the 
armature core. The yoke is, in all machines up to and 
including Class 40, a part of the base, and is, therefore, 
made of cast iron. In larger sizes it is detachable from 
the base and is made of wrought iron. The cores and 
pole pieces are cast iron in all machines up to and includ- 
ing Class 30, and in these machines one core and its pole 
piece are cast in a single piece. Above Class 30 the cores 
are separate and are of wroughtiron, the poles in all cases 
being made of cast iron. 

The field coils are in all cases wound on spools or cylin- 
drical shells of galvanized iron with brass heads. Double 
cotton covered copper wire is used, the bottom layers 
being thoroughly insulated from the core. 

The armature of the Thomson-Houston motor may 
conveniently be described as made up of four parts—the 
shaft, the core, the commutator, and the winding. The 
shaft is made of stcel, and in the smaller sizes of motors 
is of uniform diameter throaghout, but in the larger mo- 
tors has its largest diameter along its central part. Two 
rings are shrunk upon the shaft near the brass journals to 
prevent the end play of the armature damaging the com- 
“mutator. The armature core, which is of the drum type, 
is made of thin circular plates of charcoal iron, insulated 
from each other by thin sheets of paper. ‘These plates 
have a hole in the center through which the shaft of the 
armature passes, and three other holes through which 
.bolts for clamping the plates together are passed. 

The commutator is built with the utmost care as to its 
solidity, its thorough insulation and its durability. To 
secure solidity the bars are beveled at both ends and 


tightly clamped between suitable iron heads from which 
they are insulated by mica rings. The commutator bars 
are insulated from each other and from the iron core of 
the commutator by the same material. A modified Sie- 
mens winding is employed for the armature. Cotton- 
covered wire is used, and is insulated from the core with 
mica. 

The motors are made in capacities ranging from I to 75 


horse-power. 
(To BE CONTINUED.) 


CiTy ENGINEER JACKSON, of Boston, Mass., has pre- 
pared a plan for the abolition of all the grade crossings oa 
the Providence Railroad in the city, It is the third plan 
that has been prepared for this purpose. 


] 


_ be constructed near the boiler. 


NOVEMBER 1 5 


altogether erroneous. As described in the Journal of the 
Soctety of Arts, London, a Lancashire boiler 27 feet long 
was fitted up for the purpose of the experiments, so that 
the condition which it was desired to investigate could be 
reproduced, while observations could be taken of what 
was going on within the boiler. “These experiments were 
by no means free from danger, and an observatory had to 
As a result, it was found 
that the sudden injection of the cold feed did not cause a 
rapid generation of steam and a sudden violent pressure 
which the boiler in its weakened condition could not stand. 


_ In some cases, indeed, the pressure was slightly raised; 
but it always fell immediately afterwards, and in other 


cases the cold feed at once lowered the pressure. The 


Fic. 25.—THE JENNEY MOTOR. 
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Fic. 26.—THE THOMSON-HOUSTON MOTOR. 


FEEDING BOILERS WHEN SHORT OF WATER. 

THE Manchester (England) Steam Users’ Association 
has issued a report on a series of experiments made with 
a view of ascertaining the result of injecting feed-water 
into a boiler when the boiler is short of water, and the 
furnace is red-hot. It has for long been a common belief 
among engineers, that many boiler explosions are due to 
this cause; and to the same cause have been attributed 
accidents to domestic circulating boilers which have been 
allowed to run dry, and have then had cold feed-water 
admitted. The correctness of this belief has, however, 
for some time been doubted, and the elaborate series of 
experiments recorded in this report go to prove that it is 


writers of the report even think that it might be advan. 
tageous in cases where the water has been allowed to get 
very low, and the furnace-crowns to become heated, 
turn on the feed, though they hesitate, in the present state 
of knowledge on the subject, to recommend such 4 
proceeding. 


THE work of replacing the car stove bya steam-heatlog 
system has been almost completed in the State of New 
York, where the car stove has been put undera legis!” 
tive ban. In New England all the railways are rapidly 
abandoning the old system, and in Canada considerable 
progress in the same direction has been made. In the 
West and in the Middle States, however, but little bas 
been done in this held during the past year. 
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THE MAINTENANCE AND OPERATION OF 
WATER-WORKS BY PRIVATE 
COMPANIES. 


(Concluded from page 367.) 


16. ORDER BOOK. Record No. 918. 


Every order given for any kind of material or supplies 
must be made out on the Order Book, and a duplicate 
made on the stub before the order is torn off and sent, 

When the material is received, it should be carefully 
examined and checked up by the bill, and, if found to be 
satisfactory enough to be kept and used, check the same 
on the stub of the Order Book, and enter the date it was 
received. 


17. BILLS, FIXTURE RATES. 
wide. Color, white. 


12 inches long, 43 inches 
Record No. g15. 


In filling out these bills, give the name of the owner 
and the location of the premises. If, by agreement, a 
tenant or agent is to pay the bill, then, after giving name 
of owner, say ‘‘in care of,” and then give name of party 
who ts to pay the bill, but unless there is special arrange- 
ment to the contrary all bills must be made out against 
the owner. 

On the first line, in the right-hand column, enter the 
gross amount at the quarterly fixture rate, and then, on 
the lines below, give the details of the same, naming’ each 
fixture or use charged for, and the amount of the charge. 

If the amount of the bill, or any special reason, entitles 
the party to a discount, give the amount of the same and 
then the ‘‘ amount due.” 

When the bill is paid, fill in the date, both on the bill 
and on the stub, and sign the bill, all in the places pro- 
vided. 


18. BILLS, METER RATES. 
wide. Color, primrose. 


12 inches long, 4}3¢ inches 
Record No. 916. 


In filling out these bills, observe the same rules as in 
filling out bills for fixture rates, as far as names and loca- 
tion are concerned. 

On the first line in the right-hand column give the 
minimum quarterly meter rate, charged in advance. 

Then fill out the blanks, and carry out the amount to be 
charged for, which is the excess used above the amount 
charged for in the minimum rate. 

If the meter read in ‘‘cubic feet,” give the readings, 
but only trarspose the *‘ total amount used ” into gallons. 

Fill out the other lines as indicated, and, when the bill 
is paid, date and sign it. 

There is no ‘‘ discount” on ‘‘ meter rents,”’ but only on 
the charge for water. Consequently, the ‘' discount ” 
line is above that for ‘‘ meter rent.” 


19. Britis, MISCELLANEOUS. 
wide. Color, opaline. 


12 inches long, 43¢ inches 
Record No. 917. 


These bills are to be used for all service pipe work, in- 
cluding repairs on such work. The usual items that will 
be most often charged for are printed out in the bill, and 
blank spaces left for other charges. 

In making out, receipting, and filling these bills follow 
the same general instructions as are given for fixture and 
meter bills. 


20. GATE Book. 4 inches by 7 inches. 180 pages, 
numbered. Horizontal ruling 3 to the inch, with 
double red heading. Record No. gar. 


Gates are any kind or size of gate or valve that is used 
on the pipes.of the company, except corporation cocks, 
service and sidewalk stops, and air and pet cocks. 

This book must be arranged by streets, alphabetically, 
leaving space enough between streets for future additions, 
extensions, or new streets. 

In the front of the book, arrange an alphabetical index, 
giving the page on which each street commences. 

Head the pages with the name of the street, and then, 
commencing at one end, enter in their proper order the 
location of every gate necessary to control that street, in- 
cluding main gates, gates to side streets, and blow- 
offs. ‘This will cause most gates to be recorded twice, 
but will be found invaluable in attempting to ‘* shut off” 
or ‘‘ let on” a street. 

In making entries, give first the size of the gute, then 
the maker’s name, then the direction to turn to open, 
thea the general location, and then the exact location by 
description and measurements. Add any remarks or de- 
tails considered of value. 


(EXAMPLE. ] 


Main Street. 
16inch. Chapman. Opens to the left. 
South side of State Street. 
Twenty-eight feet east of building line on Main Street. 
On building line south side of State Street. 


21. HYDRANT BOOK. 4x7 inches. 180 pages. Hori- 
zontal ruling, three lines to the inch, with double 
red head lines. Pages numbered. Record No. 922. 


Give each hydrant a number, arranging ‘them in the 
most natural and consecutive order possible. 

Enter the numbers in proper successive order, and 
give the necessary description and location of the same. 
As a large majority of all hydrants, if not all, on any one 
works, will be of the same size, make, and pattern, it 
will not be necessary to describe each separately, 
but give a description of such in the front of the book, 
and then enter all such as ‘‘standard;” or other desig- 
nating word. But, if any vary from this *‘ standard,” 
describe them in detail opposite their proper number, 

Tf any hydrant is paid for by private parties, mark it 
“* private.” All others will be considered as being pub- 
lic—z. ¢., erected by order of the municipality. 


22. STREET PLAN Book. 22x30 inches. 
Imperial.) Record No. 923. 


(Whatman’s 


This should be a ‘‘ book plan,” made on a scale of so 
feet to an inch, which is sufficiently large to show all 
main pipes, gates, hydrants, specials, etc., and give the 
necessary dimensions and location measurements of the 
same. 

The first sheet should contain an outline map of the 
city, town, or village in which the works are situated. 
This map should be divided into as many rectangular 
sections—each section numbered—as there are detail 
sheets in the book. This map will be on such scale as 
the size of the place will admit. __ 

Each following sheet should contain that portion of the 
place which is indicated by its correspunding rectangle on 
the map, together with such extensions, etc., as may be 
useful in connecting one sheet with another. Each 
sheet should show streets, alleys, parks, etc., and such 
principal or public buildings as may be deemed best. If 
desired, all buildings of a reasonably permanent nature 
may be shown, always excepting sheds, small barns, ete. 

On the streets, alleys, etc., should be shown, in their 
proper location, all mains, specials, gates, hydrants, 
blow-offs, air-valves, etc., with sizes and location meas- 
urements given. 

All pipes, specials, gates, hydrants, etc.. to be shown 
in full red lines, and all sizes indicated in red ink, while 
location measurements should be given in black. 

Fill in the pipe system, and give all the details of the 
same before lettering the streets, etc.. so that there may 
be no confusion between the two. The plans are made 
to show the pipe system, and this should take precedence 
over all else on the map. 

If there is room, without crowding, and the informa- 
tion is at hand, it will be found convenient to put on the 
maps all street-car lines, sewers, gas-pipes, etc. When 
done, the sheets should be carefully bound and lettered. 
The ‘‘ Boston office” will attend to this at any time. 


23. MAPS. 


There should be a large bound map, made on cloth 
backed egg-shell paper, and mounted on a roll, showing 
all the streets, alleys, parks, public and principal build- 
ings in the place, on which should be shown the pipe 


- system and location of the works of thecompany. When- 


ever possible, make this on a scale of 200 feet to an inch. 

Show the pipe system in red, using figures to indicate 
pipe sizes. Draw the line. representing the pipe, full 
across all street intersections or other. places where there 
are specials, gates, hydrants, etc., so as to show the same 
clearly, but once on each block leave a short gap, or 
sp2ce, in the line in which to place the figures repre- 
senting the size of the pipe. 

There will be very few places where the pipe changes 
size, except at street corners and intersections ; but, if it 
should, then the point will be indicated by the introduc- 
tion of the reducing special, and the sizes of the pipe be 
given on each side of it. 

It will not be necessary to give distances or other 
measurements on the map, as the book plan should 
furnish all details of that kind. 

A smaller map, on a scale of 500 feet to an inch, should 
also be made for use on the work. The original should 


be kept in the office, corrected from time to time, and 
tracings made from it for pocket use. It should show 
streets, etc., and the entire pipe system, the same as the 
larger maps. 

There sbould also be full and complete plans of all 
buildings, dams, reservoirs, foundations, machinery, etc., 
carefully drawn and preserved. 

These should be of different scales, but on uniformed 
sized sheets, 30 inches long bv 22 inches wide. What- 
man’s Imperial will be found best for this, and the sheets 
can be bound into the ‘‘ book plan,” if the latter is not 
too large. If it is they can then be bound separately. 


24. VOUCHERS OR BILL Covers. Record 
No. go5. 

All bills should be placed in one of these covers ; and 
the same numbered consecutively, as they are entered in 
the Invoice Book. 

The name and address of party rendering the bill, with 
its date and amount, all properly entered on the back. 

When it is approved, the party or parties approving 
should indorse it, and indicate the different accounts to 
which it is to be charged, with the amount of each 
division. 


Color, lilac. 


25. TRIAL BALANCE SHEETS. 13% inches long, 8 inches 
wide. Printed on distinctive tinted papers for differ- 
ent companies. Record Nos. g40 to 945, etc. 


Fill out in the respective columns the ‘ ledger page,” 
**debit,” or ‘* credit. balance,” opposite the names of the 
different accounts which each company keeps. 

The accounts are so arranged that those which will 
usually have a ‘‘ debit balance ” come together, and those 
which usually have a ** credit balance" come together. 


BOOK NOTICES. 


Domestic SANITARY DratnaGs AND PLUMBING. By William R. 
Maguire. London: Kegan Paal, Treoch, Trubner & C9.. 1890. 


This handsomely printed volume of 437 Pages, contains 
a series of lectures given to plumbers and others at the 
Technical Institution in South Kensington, London, under 
the auspices of the City and Guilds of London Institute 
for the Advancement of Technical Education, and of the 
Worshipful Company of Plumbers. London. The author 
is a registered master plumber of 30 years experience, and 
an associate of the Institution of Civil Engineers of 
Ireland, 

The subjects treated of are the education of plumbers, 
elementary science for plumbers, sewage disposal, sewer- 
age and drainage, sanitary plumbing, sanitary appliances, 
water supply, hot-water supply, plumbers’. materials and 
plumbers’ tools, and the work is illustrated with 283 wood 
cuts. 

Taken as a whole, it affords an excellent view of the 
best methods of work in sanitary plumbing as now ordi- 
narily practiced in England, and describes and illustrates 
the various fixtures, traps and tools in ordinary use. The 
author dees not believe in the possibility of teaching young 
plumbers their handicraft from books, holding that ‘‘ the 
only way to acquire the skill necessary for a journeyman 
is the way of the bench in the workshop, under the guid- 
ance of an experienced craftsman,” but he also rightly 
holds that plumbers” apprentices must learo much more 
than can be acquired at the bench and on the job, before 
they can hope to become first-class journeymen. 

Masters and foremen have not time to teach, and jour- 
neymen cannot be expected to teach possible competitors. 

The chapter headed ‘* Elementary Science for Plumb- 
ers "’ is an excellent one. The chapters on sanitary plumb- 
ing and sanitary appliances are full and well illustrated. 
No particular patents are advocated, and it does not appear 
that the author's own devices are patented. The direction 
that soil pipes should alwavs be fixed outside the outer 
wall of a house, would not answer ia this climate. 

We commend the work to all practical plumbers, and 
especially to those who are learning the trade. 


THR Marquis of Tweeddale, speaking at the North 
British meeting, said the Forth Bridge is already earning 
almost enough to pay the full dividend on its cost, and 
that no fear need be enter ained that the North British or 
any of the guaranteeing companies will be called upon to 
make up any deficiency under the guarantee. As an in- 
stance of the development of traffic since the opening of the 
bridge, he mentioned that the traffic between Edinburgh 
and Dumfermline and Kirkcaldy had increased 88 per 
cent. 
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CONTRACTING INTELLIGENCE. 


Persons who make any use of the information they 
find in these columns we trust will not cmit te mention 
Tue EncineerinGc & Bui_pinc Recorp as the source 


For works for which proposals are requested see also 
the ‘* Proposal Columns,”’ pages init a85. 


WATER. 
For Additional Water items see Proposal Columns. 


ZANESVILLE, O.-—John W. Hill, Consult- 
ing Engineer, Cincinnati, O., informs us that 
project for water-works improvement at this 
place was defeated last week at general elec- 
tion. It is expected that the question will 
be revived, with better results, during the 
winter. 


STOCKTON, CAL.—The Blue Lakes Water 
Company will run its pipe line to this place to 
furnish water and power. Seventy five miles 
of pipe and a large resetvoir will be required 
to perfect the project. 


WHITESTONE, L. I.—The question of es- 
tablishing a system of water-works at this place 
is to be decided by the taxpayers at a special 
election to be held November 20. The esti- 
mated cost of the plant desired is $35.000. 
For further particulars address C. B. Williams, 


Secretary of the Board of Water Commission-_ 


ers, aS above. 


FOREST GROVE, ORE.—The Gales Peak 
Water Company, recently incorporated at this 
place, will expend the sum of $100,000 on a 
system of water-works. The towns of Cor- 
nelius and Hillsboro will also besupplied. For 
particulars address C. M. Keep, as above. 


SAGINAW, MICH.—Several thousand feet of 
water main extensions are to be made in this 
citv. For particulars address Mayor Wea- 
dock; as above. 


ARKADELPHIA, ARK.—G. W. Carder, of 
this place, is advertising for bids for the con- 
struction of a system of water-works. For 
particulars see our Proposal Columns. 


CRANFORD, N. J.—A_ system of water- 
works is to be established at this place by a 
newly organized company, 


GRIFFIN, GA.—It is proposed to expend 
the sum of $75,000 on the projected system of 
water-works and electric lights at this place. 
For particulars address W. A. Robinson, as 
above. 


WESTCHESTER, N. ¥Y.—The New York and 
Westchester Water Company has been incor- 
porated with a capital stock of $500.000. 
The company’s sources of supply are intended 
to be from springs, streams, wells, and arte- 
sian wells, or Other available sources of sup- 
ply. The incorporators are John F. Hume, 
of Poughkeepsie, and others. 


Quincy, ILL.—‘I he movement to establish 
a system of water-works at this place is rapidly 
maturing. and it is expected that important 
steps towards that end will soon be taken. 
An engineer is now making estimates regard- 
iny the probable cost of the undertaking, and 
a special meeting of the City Council will be 
held shortly to take decisive action. 


KEITHSBURG, ILL.—J. L. Noble writes 
from here as follows: ‘‘ The contract for 
water-works was not let; there will be nothing 
done before next March.” 


MADELIA, MINN.—C. C. Cooley, Recorder, 
writes: ‘'In the spring we will put in water- 
works; $9.000 voted. ILigh tank and water 
mains. Plansand specifications will be on file 
about 30 days.”” _— 


Canton, S. D.—A. A. Richardson, Con- 
sulting Engineer, of Lincoln, Neb., has 
finished plans for a system of water-works 
for this place, and bids are now wanted, to 
be opened December 1. For further particu- 
lars see cur Proposal Columns. 


CoaAL CREEK, COL.—City Clerk John Gra- 
ham writes: ‘Weare inviting bids for laying 
one mile of water mains, 3-inch iron pipe, 
with ro hydrants, at stated points along the 
line; also, one circle reservoir, 50 feet in 
diameter, to be cemented, and all work guar- 
anteed.” 


St. PAUL, Minn.—The Red Rock Camp- 
meeting Association has awarded contract for 
artesian well to J. E. Cary, of West St. Paul. 


. LisBon FALLS, ME.—The taxpayers of this 
place propose to establish a system of water- 
works at once. For further particulars, ad- 
dress Hon. W. H. Newell, as above. 


ROCHESTER, N. Y.—Several additional 
water mains are to be laid here. For particu- 
lars, address City Clerk Sheridan. 


MISHAWAKA, IND.—City Clerk R. D. O. 
Smith writes: ‘* Water-works to be established 
here by a local company in connection with 
town authorities. The system to become the 
property of the town upon repayment of in- 
vestment. Pumps will be two compound con- 
densing; capacity, 3,000,000 gallons. Town 
also owns water power, which may be utilized 
later. Water will be taken from 30-foot well. 
If weather permits pipes will be put in the 
ground this fall and water will be ready to run 
by March next.” 


ROCKFORD, Towa. — Mayor C. Yorker 
writes, ‘‘Our water-works project has ad- 
vanced so far as to insure you in publishing 
that we are ready ta receive bids for the con- 
straction of the plant.” 


SORRENTO, ME.—Plans, etc., embracing 
five different schemes of piping, for a system 
of water works for this place have been sub- 
mitted by the engineer. M. M. Tidd, of Bos- 
ton. Mass., to the Frenchman’s Bay Land and 
Water Company. Water will be taken from 
Long Pond, five miles distant. 


Fort SMITH, ARK.—M. M. Tidd, C. E.. 
of Boston, Mass., is preparing plans for addi- 
tions, etc., to the water-works system of this 
place. Improvements are contemplated in the 
reservoir capacity, pumping machinery, etc. 


WESTBORO, Mass.—Plans for a system of 
water-works for thé Lyman school for boys 
are being prepared by the engineer, M. M. 
Tidd, of Boston, Mass. Water will be taken 
from Chauncey Pond and pumped into a stand- 
pipe to be located on the summit of the bill in 
the rear of the present school buildings. 


YORKSHIRE CENTER, N. Y.—Town Clerk 
D. S. Churchill writes: ‘‘ ‘There has been 
some parties here from Stamtord, N. Y., 
looking up the matter of water-works. I think 
there is a fair prospect of our getting some 
works in here eithet by parties who reside 
here or from outside parties.” 


JASPER, TeNn.—County Clerk -J. S. Dro- 


. kehs writes: ‘‘ There has been no definite sieps 


taken for any water-works in our town. At 
Sequachee, Tenn., they contemplate erecting 
water-works soon. FE. E. Smart, Sequachee, 
Tenn., is the general manager of the cum- 
pany,” 

PHILADELPHIA, PA.—The following bids 
for the construction of a teservoir were re- 
ceived by Louis Wdgner, November 7: Fil- 
bert & Porter, Philadelphia, Pa., $665,945: 
Joho B. Riley, Langhorne, Pa., $500,000. 


CINCINNATI, O,—The new B. C. A. will 
probably advertise for pumping machinery for 
the water-works very.soon; 60,000,0v0 gallons 
capacity per day will be added to the present 
Capacity. - | 

KNOXVILLE, TENN.—The Board of Alder- 
men of West Knoxville, at a meeting held 
November 11, decided to suspend action in 
the water-works improvement matter, for a 
period of 30 days, during which time cach of 
the parties now proposing to furnish water to 
the corporation will be allowed to lay before 
the Aldermen such testimony, etc., ag they 
deem proper in favor of their individual plans. 
Alderman Smith can furnish particulars. 


Reapersof THE ENG NEER- 
ING AND BUILDING RECORD 
interested in the Contracting News 
Department of that paper are 
respectfully requested to examine 
those columns every week, and 
advise the Editor of any item which 
they may find that, in their judg- 
ment, is of no value to any one 
other than the person mentioned. 


ATLANTA, GA.—The award of the contract 
to the Howard-Harrison Iron Company, of 
Bessemer, Ala., voted on November 4, has been 
postponed, pending an opinion regarding the 
legality of the bonds recently voted for the 
prejected water-works improvement. 


WATRRBURY, CoNN.—The question of in- 
creasing the water supply of this place is still 
under discussion by the local officials, though 
no definite plan of action appears to have beea 
agreed upon. The City Clerk can furnish 
particulars. 

ROCKAWAY, L. I.—The Queens County 
Water Company, whose stand-pipe is now 
100 feet high, proposes adding 50 feet to its 
height in order to secure a greater volume of 
water, and give additional force ia distributing 
it through the mains. 


WaTER.WorKS.—See our proposal col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Harrison, O.; Ballinger, Tex.; Can- 
ton, S. D.; Arkadelphia, Ark.; Toronto, Ont. 


SEWERAGE. 
For Additional Sewerage items see Preposal Celumns 
CorRDELE, Ga.—Mayor G. M. McMillan 
writes: ‘‘ An election for or against issuing 
bonds for sewerage system will be held No- 
vember 27,” 


RocHESTER, N. ¥Y.—Numerous important 
sewer extensions are to be made in this city. 
Address City Clerk Sheridan for details. 


SALEM, Mass.—It is proposed to expend 
the sum of $4.400 for establishing sewers in 
the Fourth Ward.of this city. The City Clerk 
can furnish particulars. 


BRISTOL, ConN.—The officials at this place 
are agitating the question of an improved sys- 
tem of sewers. The scheme proposed, ap 
proved by the State Board of Health, is to 
carry the sewerage through an 18 inch pipe to 
a tract of 10 acres, a mile and a half from the 
town, where it can be disposed of by filtration, 
the land having a depth of about r0 teet of 
fine gravel. 


MANCHESTER, VA.—The question of estab- 
lishing a system of sewers is being discussed 
by the officials of this place. Address the 
Town Clerk for details. 


PITTSBURG, Pa.—It is proposéd to improve 
the sewerage system of the south side of the 
city. For particulars address Dr. G. B. 
Sweeney, as above. 


ATLANTA, Ga.—The project to extend the 
sewerage system of this city, at an estimated 
cost ot $95,000, has been postponed inde fi- 
nately. 

SEWERS.—See our Proposal Columns for in- 
formation regarding sewer construction at the 
following places: Poughkeepsie, N. Y.; Vic- 
toria, B. C.; Suspension Bridge, N. Y., Rock- 
ford, Ill ; Denver, Col. 


RRIDGES AND IRON STRUCTU RES. 
For Additional Bridge Items see Propoails Columns. 

ALEXANDRIA, LA.—It is probable that im- 
mediate steps will be taken towards the con- 
struction of the projected bridge over the Red 
River, at this place. 


Sioux City, Ia.—City Engineer Winge- 
land has submitted his report regarding the 
viaduct to be erected over the railroad tracks, 
at lower Fourth Street. The cost is esti- 
mated at $80.000, and the matter is to be fur- 
ther considered at a later meeting. 


GREENVILLE, MASS.—Reports say that a 
bridge is to be erected over Little Trail Lake, 
at this place. 

Vicroria, B. C.—The City Council has 
authorized that necessary repairs be made to 
the Rock Bay drawbridge. For particulars, 
address Mayor Grant, as above. 


SCRANTON, PA.—The City Engineer has 
been directed to prepare plans, specifications, 
and an estimate of cost for an iron bridge 
across Beach Creek. 


Utica, N. Y.—Superintendent Flannan bas 
inspected the Genessee Street Bridge, and 
states that it will have to be removed and a 
new structure take its place. He has there- 
fore authorized the making of plans, etc., for 
the proposed new bridge, which are to be sub- 
mitted to him, after which the work of con- 
struction will be undertaken. 


' the following places: 
| Hamilton County, O. 


SPOKANE FALLS, WaAsH.—The following 
proposals for the construction of the Monroe 
Street bridge were opened November § by the 
City Council: Wrought Iron Bridge Com- 
pany, of Canton, O., $113,300; San Fran- 
cisco Bridge Company, $118,500: Smith 
Bridge Company, of Toledo, O., $124.450; 
Hoffman & Bates, Portland, Ore., $125.000: 
King Iron Bridge and Manofacturing Com- 
pany, Cleveland, $125,800; Pacific Bridge 
Company, Portland, Ore., $121,000; Chicago 
Bridge and Iron Company, $114,000; Mil- 
waukee Bridge and Iron Works, $114.867; 
The latter company presented a design of 
their own, which they offered to build for 
$111,000. All the bids were referred to the 
City Engineer, with instructions to examine 
and report as soon as possible to the Council. 
The contract for furnishing the stone to be 
used in the bridge was awarded to Andrew 
Conburg, at $124 per cubic foot for cut stone. 


PHILADELPHIA, PA.—A sub-committee of 
the Councils’ Survey Committee, on Novem- 
ber 10, conferred with Chief Engineer Nichols, 
of the Philadelphia and Reading Railroad 
Company; Chief Engineer Brown, of the 
Pennsylvania Railroad, and other railroad 
officials, with reference to several ordinances 
introduced in Councils and approved by the 
Board of Surveyors for bridges at various 
places. One of the ordinances provides for 
the construction of a bridge over the Chestnut 
Hill branch of the Reading Road at Graver’s 
Lane. In reference to an ordinance for a 
bridge on the line of the Connecting Railroad 
at Seventeenth Street, which is said to be 
necessary to carry out the plan of grades 
lately revised by the Bureau of Surveys, En- 
gineer Brown said that such a structure would 
cost about $61,000, and he did not think the 
company would erect a bridge, as the railroad 
was constructed before the street was placed 
on the city plan. ‘Ibe company, he said, was 
ready to bridge Margaretta, Bridge and several 
other streets on the New York Division, to 
avoid grade crossings, and was only waiting 
for the city to act in the matter. In regard to 
an ordinance for a bridge over the Reading 
Road on the line of Seventeenth Street, En- 
gineer Nichols said the cost would be about 
55.000, and that he would lay the subject 
before the officers of the company. Several 
ordinances for bridges over Collom and other 
streets, in the Twenty-second Ward, were also 
discussed, but no action was taken. 


Macon, GA.—At a meeting of the Bibb 
County Commissioners it was ordered that a 
bridge be erected over the Vineville branch, 
at the foot of Jefferson Street, this city. Judge 
Miller can furnish particulars. 


AuBURN, ME.—It has been suggested by 
several taxpayers of this place that a bridge is 
necessary over the Androscoggin, at Boxer's 
Island. The City Clerk can probably furnish 
particulars. 


AuGustTa, Ga.—The Charlotte, Columbia 
and Augusta Railroad Co.’s wooden bridge over 
the Savannah River, at this place, is to be re- 
placed by an iron structure. For iculars 
address E. W. Scott, Bridge Foreman, Rich- 
mond and Danville Railroad, as above 


TORONTO, CAN.—The City Engineer has 
completed the plans for the proposed bigh level 
bridge over the Don at King-Street, and it is 
probable that proposals will soon be wanted. 


TorpEKA, KAN.—Our correspondent writes: 
‘* The proposition submitted at the November . 
election to build a bridge across the Kansas 
River, in this city, on Quincy Street, to cost 
$100,000, was carried by about 3,000 ma- 
jority.” 

MONTREAL, CAN.—An appropriation is to 
be made for having surveys, etc., prepared 
for a new bridge in this city, the particulars 
of which can be procured by addressing Al- 
derman Prefontaine, as above. 


CoL_umBus, O.—The plans for a viaduct at 
the High Street crossing, presented to the 
Board of Public Works November g, by the 
various railroads, have all been rejected. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
Sheboygan, Wis.; 


N OVEMBER 15) 1890 


NEW DEPOTS. 


OrwicssBurG, PA.—The Valley Railroad is 
about to erect additional buildings at this 
place. 

ASHVILLE, ALA.—The Ashville Railroad 
Company is about to erect a new depot at this 


place. 
GAS AND ELECTRICITY. 


INDIANAPOLIS, IND.—The question of pub- 
lic lighting for this city still remains unsettled. 
“Lhe Mayor can furnish particulars. 


Utica, N. Y¥.—The Common Council has 
contracted withthe Utica Electric Light Com- 
Pany to light the public streets, etc., for a 
term of three years, at the rate of 35 cents per 
light per night tor 400 lights. 


ASHBOURNE, Pa —An electric lighting 
Plant is to be established at this place. 


East LIVERPOOL, O.—A system of electric 
lights is :o be established at this place in the 
mear future. For particulars, address Mr. 
Mc Keehan, as above. 


EuraGin, Itt.—Another electric light com- 
Pasy has been organized at this place and a 
franchise is to be asked for. Address Alder- 
maaan Joslyn for details. 


LovuIsvILLK, Ky.—Mayor Jacob has 
awarded the contract for lighting the streets, 
etc.. of this city, to the Louisville,Gas Com- 
pany, at $66 per light perannum, for 150 elec- 
tric lights. 


CHARLESTON, S. C.—The Charleston Elec- 
tric Light and Power Company has decided to 
make extensive improvements to its plant, in- 
cluding the addition of considerable machinery. 


STAMFORD, CONN.—Extensive alterations 
are to be made to the electric lighting plant at 
this place. The Borough Clerk can furnish 
particulars, 


ELECTRIC RAILWAYS. — New electric rail- 
ways are projected, and improvements are to 
be made to those already established, at the 
following places: Bridgeport, Conn.; New 
Bedford, Mass.; Schenectady, N. Y.; Otta- 
wa, Ont.; Saratoga, N. Y.; Methuen, Mass.; ; 
Jamestown, N. Y.; Spokane Falls, Wash. 


STREET-WORK AND PAVING. 


MERIDEN, CONN.—The Street Committee 
of the City Council has authorized the im- 
provement of several streets of this place. 


PHILADELPHIA, Pa.—The improvement of 
numerous business streets in this city is con- 
templated. Address the City Engineer for 
particulars. 


TRENTON, N. J.—There is a project being 
discussed here regarding the paving of several 
streets, the details of which can be had by ad- 
dressing the City Clerk. 


GRAND Rapips, MICH.—The City Council 
has authorized the improvement of several 
streets of this place. 


‘roronTo, Ont.—Considerable street pav- 
ing is about to be commenced in this city. 
For particulars address Kobert Jaffray, as 


above. 
INDUSTRIAL. 


PLAINFIELD, N. J.—The Plainfield Com- 
mon Council has adopted a resolution which 
calls for bids for the establishment of an elec- 
tric railroad system. these propositions must 
be entered before November 24, when decisive 
action for rapid transit will undoubtedly be 
taken. 


DgLano, CAL.—The Kern and Tulare irri- 
gation district, embracing 20,v00 acres in the 
northern part of Kern and the southern part 
of Tulare County, voted, November 1, for the 
issuance of bonds in the amount of $500, Coo 
tor the construction of a canal from Kern 
River and laterals. 


THE Detroit Heating and Lighting Com- 
pany has the contract for heating by hot 
water St, Anthony’s Hospital of the Sisters of 
the Poor, at Columbus, O. The new extra 
large Bolton heaters will be used, and there 
will be about 15,000 feet of radiation. 


BIDS OPENED. 


BROOKLYN, N. Y.—The following propo- 
sals for heating and ventilating in public 
schools Numbers 27, 31 and 36 were opened 
by the Board of Education November 11: In 
public school No. 27—The H. B. Smith Co,, 
$2,785; William Blake & Co., $2,065; E. 
Kutzler & Co., $2,255; Philip Doup & Co., 
$2,173. In public school No. 31—E. Rutz- 
ler & Co.. $7,596, Blake & Williams. $6,593; 
Philip Doup & Co., A 331. In public school 
No. 36—E. Rutzler & Co., $6.392; Blake & 
Wiiliams, $5,690; Philip Doup & Co., $6,354. 
The bius were referred to the Committee on 
Heating and Ventilating. 
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Cormick, $74.521; J. 
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San FRANCISCO, CAL.—The following pro- 
posals for the erection of the girls’ new high 
school in this city, have been opened. or 
the building itself: John Butler, $86,770; J. 

H. McKay, $89,000; Thomas H. Day, $82,- 
760; Shain & Hoffman, $92,300; J. P. Mc- 
W. Smith, $77,245: 
Riley & I cane, $88,490; McGowan & Butler, 
$86,770; |. J. Konrad, $89,400; J. R. Wha- 
len, $87,423; S. T. Green, $84,473; Kichard 
McCann, $90,000. ‘Ihe bids for plumbing, 
gas fitting, etc., were: H. Williamson, $3.- 
924; Peter A. Kerrigan, $4,175; William F 

Wilson, $3.980; J. Dougherty, $4.495; Fritz 
& Kean, ¥3,900. The bids for heatiag, paint- 
ing, tinning, etc., were as follows: [larney 
Heating Company, heating, $12.550° er J. 

& J. J. Donovan, painting, $695: J. N. Sin- 
linger, painiing, $1,950; William Winter, 
painting, $550; William Cronin, slating, tin- 
ning, iron work, etc., $10,090; Conlin & Rob- 
erts, slate, tin and galvanized iron work, $10,- 
240; W. B. Glen, tinning, slating and iron 
work, $7.800. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following pro- 
posals for the work specified were opened on 
the given dates by the Supervising Architect 
of the Treasury Department : 

Louisville, Ky.—Approaches to the United 
States Court House and Pos:-Office. Opened 
November 11. Bidders: Owen Patterson, 
Baltimore, Md., Joliet limestone and Ohio 
sandstone, $39.950. 50; Martin Hendricks, 
‘Nashington, D. C., Wakeheld granite, $37,- 
352; Baltz & Kreles, Lou'sville, Ky., Gran- 
-by, S. C., granite, 41,565; Virginia granite, 
$37,295. 

Lancaster, Pa.—Erection and completion, 
except heating, of the United States Court 
House and Post-Office. Opened November 
6. Bidders: W. Gray & Sons, Philadelphia, 
Pa., $84,587, Bedford oolitic; $89,635, Hum- 


melstown; $92,789, Lee marble. John A. 
Bergen & Sons, Lancaster, Pa., $82, 573, In- 
diana limestone. B. Donavan & Johnson, 


Allegheny, Pa., $111,600, Bedford. E. F. 
Gobel, Chicago, I11., $86,396, Ohio blue- 
stone; $87,096, buff Bedford; $91,396, Pren- 
tice brown stone. E. J. Bell, Portland, 
$96,000, Connecticut brown stone. J. E. & 
A. L. Pennock, Portland, $85.694, In- 
diana limestone. Lean Planing Mills Co., 
$93,896, Indiana limestone; $91,896, Ohio 
buff. (Lenry Shenk, Erie, Pa., $90,345, buff 
Amherst; $88,745, blue ‘Amherst; $92.945, 
Indiana limestone. McLaughlin & Gessel, 
Lancaster, Pa., $77,915, Indiana or Ohio 
limestone. Geo. W. Corbett, Washington, 
D. C., $83,792, Indiana limestone. Robert 
S. Johnson, Trenton, N. J., $69,825, Indiana 
limestone; $75,000, Pennsylvania blue marble. 
Peter Pitken & Son. Rochester, N. Y., $78,- 
ooo, buff Amherst; $76,240, Prentice brown- 
stone; $75,505. buff Bedford. L. L. Leach 
& Son, Chicago, IIl., $80,755, Prentice brown- 
stone. Justin McCarthy, Washington, D. 
C., $83,477.23, Ohio or Indiana buff Am- 
erst. 


PROPOSALS. 


(Coutinued from page |i.) 


a  ————————————————————————————————————— 
REMOVAL OF SHOALS BETWEEN SISTER 
Islands and Cross-over Light, Saint Law- 
rence River, New York.—U. S. Engineer Office, 
Burlington, Vt., November 8, 1890.—Sealed pro- 
posals, in duplicate, addressed to the under- 
signed, will be received at this office until 11: 
A. M., December 9g, 1890. and then publicly 
opened, for blasting and removing 2 cubic 
ards of rock. more or less, from two SHOALS 
tween Sister Island and Cross-over Light, 
Saint Lawrence River, N. ¥Y. Attention is in- 
vited to the Acts of Congress approved Febru- 
ary an 188s, and February 23, 1887, Vol. 23, page 
32. d Vol. 24, page 414, Statutes-at-Larye. 
tailed information can be had on application. 
M. B. ADAMS, Major of Engineers. 23-2471 


BREAKWATER AT NEW HAVEN, CONN.— 
Engineer Office, U. S| Army, ‘Room 74 
Army Building. 39 Whitehall Street, New York, 
November 1, 1890.—Sealed proposals, in tri li 
cate, for construction of a breakwater at N 

HAVEN, CONN., will be received at this itive 
until twelve (12) o'clock noon, on TUESDAY, 
December 2, 1890. The attention of bidders 1s 
invited to Acts of Congress appr roved February 
26, 1885, and February 23, 1887, Vol. 23, page 332, 
and Vol. 24. Pa.e 414, Statutes at Large. Further 
information can be obtained at this office. D.C 
HOUSTON, Colonel of Engineers. 25 


U. S. ENGINEER OFFICK, sa amanda 
Kanawha, W. Va., Novembe ONS, 
Proposals for building the FOUNDATI 
and the pier, abutment, etc., for a movable dam 
at lock No. 8 of the great KAN AWHA RIVER 
improvement. will be received at this office until 
3 P. M. of December 1g. 1890. and then opened. The 
attention of bidders qe ool called to the Acts of Con- 
gress approved February 26, 1885, and February 
23, 1887, Vol. 23. page 332, and ol. 24, page 414 
Statutes at Large. Information can be obtained 
by application to See M. SCOTT, Resi- 
dent Engineer. W . P. CRAIGHILL, Colonel 
of Engineers, U. Mr A. I 


PROPOSALS. 


Peon. FOR DREDGING AND PIER 
ae ae Engineer Office, Duluth, 

Minn. 1 Reaiod sals, in triplicate, will be 
received ee this. of ce until 2 oclce® P. M., De- 
cember 6, 1890, and then opened, for DREDG- 
ING, an ton repairs to breakwater at GRAND 
MARAIS, MIN Preference will be given to 
articles of domestic production or manufacture, 
conditions of quality and price being equal. The 
attention of bidders is invited tothe Acts of Con- 
gres-, approved February 26, 1885, and February 
23, 1887, Vol. 23 page 32, and Vol. 24, page 4:4, 
Statutes at Large. e United States reserves 
the right to reject Oe and all bids. All infor- 
menon may be obtained at this office. JAMES 
B. QUINN, Major, Corps of Engineers. 26 


OFFICE CONSTRUCTING QUARTERMAS- 

ter, Fort Thomas, Ky., October 27, 1890.— 
Sealed proposals, in triplicate, subject to usual 
conditions, will be received at office of Con- 


structing uartermaster, U. S. A., FORT 
THOMAS, KY., until sz A. M., November 27, 1890, 
and then o opened, for construction there, of a 
HOSPITAL and hospital steward's quarters, 


and for the steam heating apparatus for the 
hospital. and for the plumbing of each byilding. 
The United States reserves the right to reject 
any or all bids, or parts thereof. Plans and 
specifications to be seen at this office, with tull 
instructions as to bidding. Envelopes contain- 
ing proposals should be marked, ** Proposals for 
oe itals, etc.,”” and addressed to 1st Lieutenant 

- TURNER, 6th Inf'try, A. A. Q. M., U.S.A. 


U. S. ENGINEER OFRPICE, ROOM 62, ARMY 
Building, New York, October ts, 1 
Sealed proposals, in triplicate, will be received 
at this office until 12 o'clock, noon, WEDNES- 
gs November 19, 1890, for the following work: 
For the construction of new DIKES; IL, for 
rebuildin and repairing existing dikes; 1IL., 
for dredging in the Hudson River between New 
Baltimore and Troy,N Y. Amount available, 
$105,000. The attention of bidders is invited to 
Acts of Congress, approved February 26, 188s, 
and February 23, 1887, Vol. 23, page 332, and Vol. 
24, page 414, Statutes-at-Large, and the River 
and Harbor Act of September 19, 1890, Sections 6 
to r2.. For specifications, blank forms =e au 
information, apply to the undersigned. 
GILLESPIE, Lieut Col. of Engineers. % 


PROPOSALS FOR CONSTRUCTION OF 
Breakwater at Rockland, Maine —United 
States Engineer Office, Portland, Maine, Novem- 
ber 11, 1890.—Sealed_ pr oposalsy in triplicate, for 
construction of BREAKWATER at ROCK- 
LAND, MAINE, will be received at this office, 
No. 537 Congress Street, until F P. M. of TUES- 
DA December 2, 1890, and then opened. 
Attention is invited to Acts of Congress ap~ 
pores February 26, 1885, and February 23, 1887, 
ol. Lark page 32, and Vol. 2 Page 414, Statutes- 
byt. Afi necessary information furnished 
RED A. SMIT ‘Lieut. Col., Corps of 
ee U.S. Army. 26 


Sipe FOR HARBOR IMPROVE- 
ments.— United States Engineer Office, No 
a Milwaukee St., Milwaukee, October 27, 1890. 
sealed proposals, in tri Eeecn will be received at 
this office until 12 o’clock, noon, November 25, 1890, 
and opened im mediately thereafter in the pres- 
ence of bidders for the following harbor im- 
pide oases Menominee River, Mich. and Wis., 
Sree ine about 200,000 cubic yards; Green Bay 
Harbor, Wis., dredging about 36,000 cubic varda: 
Kewaunee Harbor, Wis., pier extension 300 feet, 
more or less; Manitowoc Harbor, Wis,, pier 
superstructure 600 feet, more or less; Sheboygan 
Harbor, Wis., pier extension 150 feet, more or 
less; Harbor of Refuge, Milwaukee Bay, Wis., 
breakwater extension and superstrueture 400 
feet, more or less; Racine Harbor, Wis., pi-r ex- 
tension 200 feet, more or less; Kenosha arbor, 
Wis., pier extension 150 feet, more or less. The 
attention of bidders is invited to Mae Acts of 
Congress, approved February 26, 1 and Feb- 
ruary 23, 1887, Vol. 23, page 332, and var 24, page. 
414, Statutes at Large. Proposals will be accom- 
panied by a guarantee that if the bid is ac- 
cepted contract will be entered into within ten 
days after notice of acceptance. ference 
will be given to materials and plant of domestic 
production and manufacture, conditions of 
quality and price (import duties included) being 
equal. For blank proposals and information 
apply at this office. The United States reserves 
the right to reject any or all bids. Proposals will 
be indorsed on the envelope, * Propusals for 
Menominee River, Mich. and Wis.,” or ‘* Pro- 
posals for ... . Harbor,” and addressed 
te Major CHAS. E. L. B. DAVIS, Corps of Engi- 
neers, U. S. Army. 25 


PROPOSALS FOR DREDGING.—U. S. EN- 

rare Office, Duluth, Minn.-Sealed pro- 
posals, in triplicate, will be received at this office 
until 2 o’clock Pp. M.. December 6, 1 and then 
opened, for DRED arbor of 
DULUTH » MINN., on west side of Rice’s Point. 
Preference will be given to articles of domestic 
production or manufacture, conditions of qualit 
and price being equal. The attention of bid- 
ders is invited to the Acts of Congress ap roved 
peony 26, 7885, and February 23, 1887, Vol. 23, 
pas and V ol. 24, page 414, Statutes at Large. 

Gaited States reserves the right to reject 

any and all bids. All information may be ob- 
tained at this office. JAMES B. QUINN, Major, 
Corps of Engineers. 


U S. ENGINEER OFFICE, BURLINGTON, 
* Vt, November 1 , 1890.—Sealed proposals, 
in duplicate, addresse to the undersigned, will 
be received at this office until 11:30 o’clock, A. M., 
December 15. 1890, and then publicly opened, 
for furnishing 1,610 cubic yards of rubble stone, 
1,783 cubic yards of large stone (one to three 
tone weight), and completing the continuation 
linear feet of extension to the BREAK- 
Winns at GORDON’S LANDING, LAKE 
CHAMPLAIN, VERMONT. Attention is in- 
vited to the Acts of Congress. approved Febru- 
ary 26, x a and February 23, 1887, Vol. 23, page 
32, and 24, page 414, Statutes-at- ‘Large. 
ee ineotmation can be had on application. 
M. B. ADAMS, Major of Engineers. 24°25-a 
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PROPOSALS FOR BREAKWATER.—U. S. 
Engineer Office, Duluth, Minn.—Sealed pro- 
posals, in triplicate, will be received at this 
office until 2 o'clock P. M., December 17. 1890, and 
then opened, for constructing 240 linear reet of 
BREAKWATER at MARQUETTE, MICHI.- 
GAN. Preference will be given to articles of 
comest © production or manufacture, conditions 
oa ality and re being equal. The attention 
idders is invited to the Acts of Congress 
paired phages 26, 1885, and February 23, 
1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes-at-L rege. e United States reserves 
the right to reject any and all bids. All infor- 
eer may be obtained at this office. 1auee 
B. QUINN, Major, Corps of Engineers. 


U. S. ENGINEER OFFICE, BURLINGTON, 
Vt., November 8, 180. — Sealed roposals, 
in duplicate, addressed to the undersigned, will 
be received at this office unti. 11:30 A. M., Decem- 
ber 1890, and then publicly opened, fur fur- 
nishing 182,886 feet, b. m., of hemlock timber; 
9,600 feet, b. m., of white pine timber; 3,000 cubic 
yards of rubble stone; 7,750 cubic yards s of large 
stone, 1 to 5 tons weight; 1,208 pounds of screw 
and washer bolts; 546 pounds of ring bolts; 23.441 
pou of drift bolts, and id eoiglapasiy 300 ‘linear 
t of extension and repairing 1,22 ue feet 
of old superstructure to the RI WATER 
at Plattsburgh Harbor, New York. TEretereace 
will be given to materials of domestic manufac- 
ture or production, conditions ot quality and 
price (import duty included) being equal. At 
tention is invited to the acts of Congress ap 
proves February 26, 1885,and February 23, 1387, 
ol. 23, page 332, and Vol. 24, page 414, Statutes- 
at-Large. 
application. 
neers. 


Detailed information can be had on 
M. B. ADAMS, Major of Engi- 
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NOVEMBER 6, 1890. 


WG EALED Veh het ai ota WILL BE RECEIVED 
~” at the office of the Supervising p. Sunt 
Treasury Department, Washington, unti 
20’clock P. M., on the 4th aey ot December, 1 
tor ali the LABOR AND MATERIAL te. 
quired for the excavation, concrete foundations, 
stone and brickwork of the basement and area 
walls, first floor iron beams and girders and col- 
umns in basement, for the U. S. Court-House 
Post-Office and Custom- House building at BAY 
CITY, MICHIGAN, in accordance with the 
drawings and specification, copies of which may 
be had at this office or the office of the Superin- 
tendent at Bay City, Mich. Kach bid must be 
accompanied vr a certified check for $200. The 
' Department will reject all bids received after the 
‘ time herein stated for opening the same; also, 
bids which do not comply strictly witb all the 
' requirements of this invitation. Proposals must 
be inclosed in envelopes, sealed and marked 
‘Proposal for the Excavation, Concrete Founda- 
tiens, Stone and Brickwork and Ironwork for 
the Basement and Area Walls for the U. S. 
_ Court-House Post-Office and Custom-House at 
wit City Mich.,” and addressed to JAS. H. 
NDRLM, Supervising Architect. 24 


NOVEMBER 5, 1890. 


EALED PROPOSALS WILL BE RECEIVED 
at the office of the Su Eyeing Architect, 

. Treasury Deperaent Washington, D.C., until 

, 2 o'clock P. M. on d day of December, : 

' for furnishing all TABOR ND MATERIA 

required for the erection ana completion (except 
' heating apparatus and approaches), of the U. 

' Court-Heuse and Post-Office building at HELE- 
NA, ARKANSAS, in accordance with the draw- 
ings and specification, copies of which may be 
had on application to this office or at the office of 
. the Superintendent at Helena, Arkansas. Each 
bid must be accompanied by a certified 
-check for $500. The partment will reject 
all bids received after the time herein 
, Stated for opening the same; also, bids which 
‘do not comply strictly with all the require- 
: ments of this invitation. Proposals must be in- 
: closed in an envelope, sealed and marxed, ‘*Pro- 
Scar for the Erection and Completion "of the 

Court-House and Post-Office building of 
Helena, Arkansas,’’ and addressed to JAS. 
———— 7 


NOVEMBER 10, 1890. 


SEALED PROPOSALS WILL BE RECEIVED 
at the office of the es pion fea 
Treasury Department, Pde pts See Be » unti 
2 o'clock P. M1 on on ae waa Noveraber 1890, 
for all the LAB ATERIALS and 
fixing in place, Soaps. the! low-pressure, steam 
aera S and ventilating apparatus for the 
ost-Office, etc., building at HOUSTON, 

TEX., in accordance with the drawings and 
specification, copies of which may be had 
on application at this office or the office 
of the Superintendent at Houston, Texas. 
Each bid must be accompanied bya certified 
check for $100. The Department will reject all 
bids received after the time herein stated for 
opening the same; also, all bids which do not 
comply strictly with all th: requirements of this 
invitation. Proposals must be inclosed in an 
envelope, sealed and marked, ‘' Proposal for the 
Aorartaa toe Steam Heating and Ventilating 
ratus for the U.S. Post-Office, etc., building 
ouston, Texas," and addressed to JAS. H. 
aang: Pesan thd sddcmacd 6 JAS. if 


NOVEMBER 10, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect of the 
Treasury Department, Washington, D. C., until 
2 o'clock P. M.,on the 2d day of December, 1890, 
for all the LABOR AND MATERIALS re. 
quired to put in place, complete, the iron vault 
and closet doors for the U.S. Court-House and 
Post- Office building at PITTSBURG, PA., in ac- 
cordance with the drawings and specification, 
ee ies of which may be had at this office, or the 
ce of the Superintendent at Pittsburg, Pa. 

Bach bid must be accompanied by a certified 
check for $100. The Department will reject all 
bids received after the time herein stated for 
opening the same; also, bids which do not comply 
strictly with all the requirements of this invita- 
tion. Proposals must be inclosed in an envelope, 
sealed and marked, “* Proposal for Vault Doors 
at Pittsburg, Pa.,” and addressed to JAS. H. 

WINDRIM, Supervising Architect. 25 
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PROPOSALS. 


U S. ENGINEER OFFICE, WILMINGTON, 
* N.C., November 6, 1890.—Sealed proposals 
for DREDGING inthe harbor at BEAUFORT, 
oe OF hit dtilet & between Beaufort Harbor 
and New River, N. C., and New River, N. C., 
will be received at this office until 12 M , Decem- 
ber 16, 1890. The attention of bidders is specially 
invited to Acts of Congress approved 26th of 
February, 1885, and 23d February, 1887, Vol. 23, 
age 332, and Vol. 24, page 414, Statutes-at- 
rge. All information furnished by W. H. 
BIXBY, Capt of Engineers. I 


NOVEMBER 11 Sar 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the agth day of November, 
1890, for all the LABOR AND MATERIAL, 
and fixing in place, complete, the low-pressure, 
return circulation, steam heating and ventilat- 
ing apparatus for the U. S. Court-House, Post- 
Office, etc., buildicg at HUNTSVILLE ALA- 
BAMA, in accordance with the drawings and 
specification, copies of which may be had on 
application at this office or the office of the Cus- 
todian at Huntsville, Alabama. Each bid must 
be accompanied by a certified check for a ie0: 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be inclosed in envelopes, sealed 
and marked, ‘Proposal for the Low Pressure, 
Return Circulation, Steam Heating and Venti- 
lating Apparatus for the U. S Court-House, 
Post-Office, etc., building at Huntsville, Ala.,’ 
and addressed to JAS. H. WINDRIM, Super- 
vising Architect. ; 26 


U S. ENGINEER OFFICE, BURLINGTON, 
* Vt.. October 24, 1890.—Sealed proposals, in 
duplicate, addressed to the undersigned, will be 
received at this office until 11.30 o’clock A. M., 
November 24, 1890, and then ee opened, 
for furnishing 9,000 cubic yards of RUBBLE 
STONE; 2,112 cubic yards of large stone. 1 to 3 
tons weight. and constructing 200 linear feet o 
extension to the breakwater at ROUSE'S 
POINT, LAKE CHAMPLAIN, N.Y. Attention 
is invited to the Acts of Congress approved Feb- 
ruary 26, 1885, and February 23, 1887, Vol, 23, 
age 332, and Vol 24, page 414, Statutes at Large. 
Detailed information can be had on application 
M. B. ADAMS, Major of Engineers. 21-22-24 


WATER-WORKS, Caaton, S. D.—Proposals are 
wanted until December 1, for the construction of a 
system of water-works at this place. Address A. A. 

ichardson, C. E., Licco!n, Neb. 


WATER-WORKS, Arkadelphia, Ark. —Proposals 
are wanted, no date specified, for the construction of a 
system of water-works at this place. Address G W. 
Carder, as above. 


SEWERS, Rockfori, Iil._—Proposals are wanted 
until November 2y, for the coosiruction of certain 
sewers in this city Address E. K. Conkling, City 
Clerk, as above. 


PUMPING MACHINERY, Toronto, Ont.—Pro- 
posals are wanted untr! December 3, for furnishing a 
vertical pumping engine. Address J. D. Cook, Con. 
sulting Engineer, Toledo, O. 


ELECTRIC LIGHTING, Harr‘son, O.—Proposals 
are wanted untt] December 2, for the construction of 
an e.ectric lghting plant at this place. Address 
Mayor J. A. Graft, as above. 


PIER, Ottawa, Ont.—Proposals are wanted until 
November 27, for the construction of a landing pier at 
Beaverton. Address A. Gobeil, Secretary 
ment of Public Works, as above. 


DREDGING, Chicago, I!!].—Proposals are wanted 
unt! November ro, for doing certain dredging. Ad- 
dress Captaia W. L. Marshall, U.S. A., as above. 


LEVEES, New Orleans, La.—Proposals are wanted 
uoul November 20, tor the construction of certain 
levees. Address Lieut. John Mi.ls, U. S. A., as 
above. 


SEWER, Denver, Co!l.—Proposals are wanted until 
November 2s, for constructing certain sewers. Ad- 
dress F. B. Crocker, as above. 


STREET WORK, Brooklyn, N. Y.—Pro Is are 
wanted until November 17, for paving certain streets. 
Address Joho P. Adams, as above. 


ELECTRIC LIGHTING, Little Falls, N. Y.— 
Proposals are wanted until November az, for I-ghting 
the streets of this place by electricity. Addre.s the 
Electric Light Committee, as above. 


WATER-WORKS, Rockford, lIowa.—Proposals 
are wanted, no date specified, for the construction of 
a complete system of water-works at this place. Ad- 
dress Mayor C. Yorker, as above. 


PAVING, Trenton, N. J.—Proposals are wanted 
until November 25, for paving certain streets of this 
city. Address Jno. C. Owens, City Clerk, as above. 


BRIDGE, Murphy, N. C.—Proposals are wanted, 
no date specified, for the construction of a bridge over 
Brasstown Creek at this place. Address the County 
Commissioaers, as above. 


DREDGING, New York City. — Proposals are 
wanted unti! November 21, for dredging for proposed 
bulkhead wall at East One Hundred and Second 
Street Section, on the Harlem River. Address the De- 
partment of Docks, Pier A, North River, as above. 


PIER, New York City.— Proposals are wanted un- 
til November 1y, for doing certain work on the city 
piers. Addressthe Department of Docks, Pier A, 
North River, as above. 


STREET WORK. Brooklyn, N. Y.—Proposals are 
wanted until November 24, for the improvement of 
certain streets of this city. Address John P. Adams, 
Commissioner ot City Works, as above. 


DREDGING, E'C., New York City.—Proposals 
are wanted unuil November ar, for preparing for aod 
building a new crib bulkhead at Charity Hospital, 
Blackwell's Islan 1, East River, and for removing the 
existing platform and cmb bulkhead thereat. Address 
the Department of Docks, Pier A, North River, as 
above. 
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POSITIONS WANTED. 


TOO LATE FOR CLASSIFICATION, 


i : 7 
W ANTED.,-A POSITION AS ENGINEER BY 
; a map with 14 years’ experieace in the shop and 
io the care of pumping and marine engines: best refer~ 
ence. Address JNO. B. NORRIS, P. 0. Box 633, 
Huntington, W. Va. 


MECHANICAL ENGINEER, 12 YEARS’ EX.- 
perience, familiar with all branches of locomo- 
tive and machine construction, accustomed to managing 
men and supervising structural work, desires engage- 
neat; first-class references. Address G. A. H., care 
Tux ENGIN@ RING AND BUILDING Recorp, 1roso Drexel 
Building, Philadelphia. 


B utlaing Intelligence. 


NEW YORK. 


217 West 17th st, br ten: cost, $12,000; 0, 
J Boekell; a, J Boekel! & Son. 


Ss 119th st, 150 e 3d av, br flats: cost, 
$23,000; 0, F S Moore; a, O B Ogden & 
Son. 

Ss 7ad st, 203 e Ist av, 2 br flats; cost, 
$40,000 all; o, J F Gallagher; a, A Spence. 

N ecor Rivington and Cannon st, br flat: 
cost, $63,000; o and a, Herter Bros. 


N s 83d st, 20 w 8th av, 7 br dwells; cost, 
$112,000 all; o, J Livingston; a, F ‘I Camp. 

to7th and 108th sts, 290s Amsterdam av, 
br stable: cost, $80,000; 0, Buchlimer & 
Schund; a, Ledeile & Co. 


Ss 147th st, rou w 3d av, 4 br flats; cost, 
$88,000 all; 0, Cotter Bros; a, J C Burne. 


408-10 E 14th st. br and st warehouse; 
cost, $25,000; 0, S W Granger; a, Stoll & 
Son. 

sth av, n w cor 33d st, br, st and terra‘ cotta 
hotel; cost, $1,000,000; 0, W W Astor; a, H 
J Hardenburgh; b, J Downey. 


S s goth st, too W ist av, 4 stone flats: 
cost, $14,000 each; o, Sauer & Gross; a, F 
Wennemer. 


115 E 77th st, 3 story br stable; cost, $12,- 
ooo; o, F P Perkins; a, F Tyrrell; b, J 
Dougherty. 

N s 83d st, 200 w Ist av; 4 stone flats; cost, 
$20,000 each; 0, Moore & McLaughlin; a, 
‘Thom & Wilson. 


Ss 120th st, 125 w 8th av, 3 br and st flats: 
cost, $11,000 each: o, J Thompson; a, J E 
Kirby. 

N s 115th st, 200 w sth av, 2 br and st 
flats; cost, $36,000 all; o, Lena Gebhart: a, 
F S Barus. 

ALTRRATIONS.—NEW YORK. 


221 Henry st, br ten; cost, $7,000; 0, J 
Block; a, F Ebling. 

302 Fifth av, br store; cost, 
Dennison Estate; a, G Edbrook. 


to1-7 E 58th st, roof raised, interior alter— 
tions and walls altered; cost, $8,000; 0, 
F & M Schaefer Brewing Co; a, J Kastner. 


Irving pl, n w cor rsth st, new elevator and 
shaft; cost, about $8,000; lessees, Benetrich 
& Spinnetti; a, J P Leo. 


BROOKLYN. . 


‘Howard av, s w cor Macon st, br and st 
store and ten; cost, $12,000; o and a, Clar- 
ence Lincoln; b, not selected. 


Evergreen av. n w cor Halsey st, fr (br 
filled) store and ten; cost, $10,000; 0, a and 
b, Cozine & Gascoine. 


N s Chauncey st, roo e Stuyvesant av, 6 br 
dwells; cost, $27,000 all; o, W Sweet; a, S W 
& C J Dodge. 

N s Macon st, 110 e Lewis av, 4 br dwells; 
cost, $24,000 all; o, G H Stevens; a, JS 
Stevens. 

25 Siegel st, fr dwell; cost, $9,000; 0, Pas- 
kus & Feldman; a, Li Smith. 

15 Siegel st, fr dwell; cost, $9,000; oand a, 
as above. 

Ss Palmetto st, 100 w Knickerbocker av, 8 
fr dwells; cost, $20,000 all; o, Jas Leonard; 
a, F W Ames. 

N s Scholes st, 75 e Bushwick av, br stor- 
age; cost, $28,000; o, Ernest Ochs; a, C Stoll 
& Son. 

Ne cor Kentav and N goths, br office 
bldg; cost, $20,000; o, L M Palmer; a, G B 
Post. 

W s Bedford av, 90 n Prospect pl, br stable; 
cost, $14,000; 0, R W Gleason; a, G P Chap- 
pell. 

N s 6th st, 197 w 5th av, 5 br dwells; cost, 
$20,000 all; o and a, Allan Bros. 

S s Flushing av, 84 Cleremont av. brstable; 
cost, $10,000; 0, City of Brooklyn; a, J In- 
gram. 


$25,000; 0, 


BUILDING INTELLIGENCE. 
CAMDEN, N. J.—Carpenter st, bet oth and 
10th sts, 13 br dwells; 0, W C J Aitken. 


Cherry st, w 5th st, § br dwells; o, Jno 
Corbett. 


CINCINNATI, O.—Eastern av and Main 
st, Pendleton t-story electric generating 
Station; cost, $6,000; 0, Cincinnati St Ry 
Co a, Bert L Baldwin. 

3d av and Wood st, round house; cost, 
$12,000; 0, CC C&St LR RCo; a, J Stew- 
art. 


8th st and Broadway, 3-story br factory; 
cost, $6,000; 0, Chatfield & Woods; a, J 
Kukertz. 


Freeman and Louisa sts, 24-story pack- 
ing and smoke house: cost, $20,000; 0, The 
Kobinson Co; a, A J Bast. 

Pearl and Central avs, 3-story br and iron 
warehouse; cost, $75,000; 0, CCC &St L 
R RCo; a, SWE Field. 

The Perin Estate will build a pressed 
brick store and flat building on the north- 
west corner of 5th and Race sts, to cost 
$200.000. Samuel Hannaford’s Sons are the 
architects. 


PHILADELPHIA, PA.—W s 48th st, W 
Paschel st, 5 dwells; b, Isaac Wood. 
E s Reese st, n Butler st, 4 dwells; b, 
Jobn Miller. 


W s 1gth st, s Moore st, 3 dwells; o, Jas 
Quinn, 


W s tigth st, n Morris st, 2 dwells; b, 


Chas Booth. | 
N ands s Silver st, s Kensington av, 14 
dwells; o, J G Torpey. 


W s Winton st, bet 2d and 4th sts, 18 
dwells; o, W J Ross. : 


507-09 5 gth st, stable, 0, R T Hazard. 

Ss Florence st, e 51st st, 2 dwells; b, A 
J Mosley & Son. 

E s 38th st, n Aspen st, 3 dwells; o, al- 
bert L Du Puget. 

E s Spring st, s Green st, 6 dwells; b, W 
H Sperry. 

Isabella st, e Kensington av, Helen st, 
s Silver st, Jasper st, s Silva st, 18 dwells; 
o, J G Tapey. 
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BUILDING INTELLIGENCE. 
PHILADELPHIA, PA.—S s Hamilton st, 
e 62d st. 2 dwells; o, H L Waugh. 


Sw cor Tioga and Tulip sts, mill; o, 
Wm Abbott. 


S e cor Indiana av and Marshall st, 8 
dwells; o, John S Kelly. 


E s Gurter st, opp Manheim st, store; o 
M D Wartman. 


N s Catharine st, w Broad st, foundry; o 
Paul S Reeves. 


Ss Almond st, ne York st, 12 dwells; o, 
W. C. Williamson. 


N s Lehigh av, wisth st, 7 dwells: b 
H Barmaclough. 


N s Washington av, e Otsego st, shop; o 
Armstrong & Printzerhoff. 


12th st, n Tasker st, Palas st, n Tasker 
st, 8 dwells; o, Michael Whelan. 


N s Mercy st, w Front st, 28 dwells; o 
J J Cassidy. 
. 43d st. w Westminister av, 43% st, n 
Ogden st, 18 dwells; 0, J A Jordan. 


ROCHESTER, N. Y.—Cor Brown and 
Frank sts, br business block: 0, W B 
Cooper; a, Otis & Crandall. 


E Main st, stone and fr first-story exten- 
sion, colonial design; cost, $8,000; a, Or- 
lando K Foote. 


E Main st, 2-story fr and stone bldg; 
cost, $9,000; o, G W Crouch, Jr; a, Otis 
Crandall. 


SPRINGFIELD, MASS.—Main st, near 
Washington, 3-story br block of tenements; 
o, John McFethries; b, S E Walton. 


WALTHAM, MASS.—Newton st nr Main, 
3-story fr bldg, Home for Aged Women; 
o, City of Waltham, a, Hartwell & Rich- 
ardson; b, S C Abbott. 


BUILDINGS.—There is nothing over $7,000 
in value to report at the following places: Mont- 
clair, N. J.; Wilkes Barre, Pa.; Allegheny, 
Pa.;: Geneva, N. Y.; Ogdensburg, N. Y.; 
Binghamton, N. Y.; Worcester, Mass. ; 
Charleston, S. C.; Pottsville, Pa.; Pough- 
keepsie, N. Y.; Harrisburg, Pa.; Dayton, U.; 
Clinton, Lowa; Pottstown, Pa.; Scranton, Pa.; 
St. Louis, Mo.; Saginaw, Mich.; Madison, 
Wis.: lopeka. Kan.: Knoxville, tenn. 
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UNION ROTARY PISTON, 
BALL & FITTS, AND DUPLEX 


Reciprocating Piston Meters. 


SIZES, 8-INCH TO 12-INCH. 


UNION WATER METER CO. 


WORCESTER, MASS. 


THE ENGINEERING & BUILDING RECORD 


THE SANITARY ENGINEER. 


A JOURNAL FOR THE ENGINEER, ARCHITECT, MECHANIC, AND MUNICIPAL OFFICER. 


Entered according to Act of Congress in the year 1890, by Henry C. MEYER, in the Office of the Librarian of Congress at Washington, D. C. 


VOLUME 22. 
NUMBER 25, 


PUBLISHED EVERY SATURDAY. 
277 PEARL ST., NEw YORK. 


THE ENGINEERING & BUILDING RECORD, 
conducted by Henry C. Meyer, ¢s published every 
Saturday at 277 Pearl Street, New York (P.O. 
Box 3037). Its opinions upon all technical subjects 
are etther prepared or revised by specialists. 


OFFICE IN GREAT BRITAIN, 
92 & 93 FLEET ST., LONDON. 


PHILADELPHIA OFFICE 1050 DREXEL BUILDING. 
TERMS, $4 PER YEAR, IN ADVANCE. 


255. in a GREAT Brirain. Other Foreign Countries $6. 
Postage Paid. 


TABLE OF CONTENTS. 


EDITORIALS: 


Improvement of Inland MeV IBAHON x: s-Seraeg, ee 7 
Street and Road- tet as Sage Dearie. eaten leita wacarya 
The Secretaryship of the American a Society of Givi ° 
Engineers . g' etaciees eee . 388 
NOGGi 6s oe eS ee kes Satie, Heres 388 
The Stevens INQtCQlor oc... ce cccce cov ceveeee cuceueeecees tees 388 
Personal Obiuaty: (i mthiete. f° Galera wees 388 
Our Architectural Illustrations. ........... 060. 06 eee oe 388 
Engineering Societies..... GRAVE MEAS ite AGS Geman ten 389 
ENGINEERING AND ARCHITECTURE : 
Underground Electric Cables at Chicago ...... ... .. 389 
The Calliope Dry Dock at Auckland, N.Z.. ... ..... 389 
The Corinth Canal . netesss5° 990 
Shipping a Long Girder. (Nine lilustrations) . ain cacieroelers 301 
Liverpool Pavements . pik ard daetee ware sees SOE 
A New Form of Hydraulic ‘Dredger Bey tae ueeemese aaa 392 
European Inland Navigation. .............  s..eseeeees 392 
Meteorological Observator in the Eiffel Tower....... 392 
Sewerage of the District of Columbia.. 393 


No. XXXIV. The 


Building Construction Details. 
(Nineteen Illustra- 


era Auditorium. Part II. 


Licata Sew Ge Sener LENUKee Geeao Ker wante tee 394 
The Filtration of Natural Waters... ..... 0... cece 394 
CORRESPONDENCE : 
The pec reranyentP of the American Society of Civil 
ENG@inGers .o55. bcccu schon ees: ao 4 etic teesecces ies. 24 3 
Disposai of Public Sewage.. Nowe actives... Meweee< 290 


DOMESTIC ENGINEERING : 


Electric Motors. (Five Illustrations).. 397 
Steam Heating for Passenger Cars on the Pennsyl- 
vania Railroad, (Illustrated,....... : 
QUESTIONS AND ANSWERS : 
Water Analysts........ .... ....eeeeeee 


NOTES AND QUERIES: 
An Example of Plumbing Botching. (Illustrated)..... 399 


Exhaust Steam Heating......... 6. 2 ccceeceeteeeeeeens 399 
Steam Heating Surface tor Drying-Rooms.. ..... -. 399 
Heating a Swimming bath.... ... 1 1... cece eee eae oe 399 
Trade Publications.. ....... ... Miata GR heh Ge enhee: aes... 200 
Prize Road Essays .. ........... «s-- Nb total. Dulce’ dart olealaie 399 


NOVELTIES: 


A Special Hoisting Engine Spool. (Four Illustrations) = 
Mortar Mixer. (Three Illustrations) ............... = 


Ariniial Re@DOrta isc 6 cae s de) eeee niece weed cans eee es garetts es 
The Muscle Shoals Improvement.. ee gre etal ws see eee 400 
Huilding Intelligence. oo... ck cece cee eee oe ..404-xi 
Contracting poteneence So edna sey ; 401-402-403 
Proposals =... . oe, cee eee .. 1-11-403-404 


SPECIAL OFFERS. 


DousBTLess many of our subscribers have a 
friend or friends who think of subscribing to THE 
ENGINEERING AND BUILDING RECORD for the 
coming year, and as every paper, however success- 
ful it may be, desires to increase the number of its 
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IMPROVEMENT OF INLAND NAVIGA- 
TION. 


THE advent of railroads, some sixty years ago, 
acted not only to prevent any further extension 
of the system of canals and river navigation, 
which had made much progress in the early 
years of the century in this country, considering 
its moderate amount of wealth and population, 
but also to cause the abandonment of many 
canals that had already been constructed. In 
recent years the United States Government has 
expended considerable amounts in the improve- 
ment of natural water-courses, which have op- 
erated to increase, quickly and largely, the com- 
merce of the districts adjacent to them The 
Opposition frequently manifested, however, by 
influential newspapers of the country, has unfor- 
tunately caused, or been the main factor in 
causing, at different times the entire failure of 
the annual River and Harbor Bill, or 
such a diminution of the amount of the 
appropriations as to cause long. delays in 
greatly needed improvements, _ sacrificing, 
by intermittent or insufficient appropriations for 
specific objects, considerable of the work already 
done, and increasing materially their final 
cost. 

Public attention abroad nas recently been 
more fully awakened to the desirability of in- 
creasing the facilities for internal water trans- 
portation, from its greater economy, especially 
for heavy or bulky articles of little value, and 
from its usefulness in acting asa check on the 
overcharges of railroads. It resulted in the 
holding of an International Canal Congress for 
the discussion of, and dissemination of informa- 
tion upon, this important subject, at Manchester, 
England, in July last. It was composed of 
delegates from all the principal countries of 
Europe, many of them holding official positions. 
Col. William E. Merrill, of the U. S. Corps of 
Engineers, who also attended the Congress by 
order of the War Department, on his return sub- 
mitted a valuable report, showing what has been 
accomplished in France, and comparing it with 
the little progress yet made in this country. 
Extracts from this report are given elsewhere in 
this issue. . 

France, it appears, with an area of about 204,- 
ooo square miles (but little over three-quarters 
of that of ‘Texas), has 3,000 miles of canals and 
2,050 miles of canalized rivers, in addition to 
1,850 miles of open rivers that are navigable. 
Of this extensive system only 355 miles of canal 
and 46/4 miles of river, conceded to private 
companies, are subject to toll. Between 1814 
and 1887 the French Government has spent 
nearly $266,000,000 on the improvement of its 
rivers and construction of canals; and since 
1761, when its sea-ports began to receive real 
attention from the Government, over $233,000,- 
ooo have been expended on its harbors. Author- 
ized harbor constructions require nearly $45,- 
000,000 more for their completion. Of the 
above amounts nearly $92,000,000 have been 
expended for harbors, and $87,000,000 for rivers 
and canals since the Franco-German War, not- 
withstanding the great strain upon the finances 
of the country produced by the losses in that 
war and the large war indemnity that had to be 
paid to Germany. France, by her liberal ex- 
penditures, shows that it at least appreciates the 
value to its commerce of good harbors and cheap 
inland water navigation. 


Sinccge Copies, Tax Cents. 
Subscription, $4.00 per year in advance, post paid. 


Subscription, ass. per anoum in advance, post paid. 
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In England, much less attention has been 
paid during the last half century to inland water 
communications. Very little addition has been 
made, till recently, to the canals and canalized 
rivers existing before the railroad era, which 
are being held in short sections by differ- 
ent companies without consolidation. Many 
connecting pieces have been secured by the 
railroads themselves, thus making their improve- 
ment or competition with the railroads exceed- 
ingly difficult. ‘There are about 3,813 miles of 
inland navigation in the United Kingdom, of 
which 2,644 miles are in England and Wales; 
and of the latter amount 1,225} miles are owned 
or controlled by railway companies. 

But the magnificent waterway so nearly com- 
pleted from Manchester to tide water, and the 
projected canals for sea-going vessels from Bir- 
mingham to navigable water in the Mersey, and 
from the Forth to the Clyde tn Scotland (ex- 
pected to yield an annual traffic of six million 
tons), with the interest shown in this recent 
International Canal Congress, indicate an in- 
tention to make up for the negiect of the past. 

In our country the strong interest now being 
shown, both at Pittsburg and in the Lake regions, 
in the construction of a canal from the Ohio to 
Lake Erie, for the interchange of high-grade Lake 
Superior ores and cheap Pittsburg coal, makes 
its early realization quite probable. The United 
States Government has given the nation a free 
canal at Sault Ste. Marie, through which already 
passes an annual tonnage greater than that of 
the Suez Canal; and its huge canal lock, 515 
feet by 80 feet, capable of taking in at once 
from four to six vessels of average size, having 
proved insufficient for the constantly growing 
traffic, an additional one is now under way. 
This is to be still larger, measuring 800 feet by 
100 feet with a depth of 21 feet on the miter 
sills. 

Let us hope that the time is not far off when 
the Government will better appreciate the ad- 
vantages of free internal waterways and will 
provide for building, in addition to the Ohio and 
Lake Erie canal already mentioned, ship canals 
connecting Lake Erie and Lake Ontario on 
American territory, connecting the Mississippi 
with the Great Lakes at Chicago, giving Balti- 
more an outlet to the sea across the Delaware 
peninsula, thus shortening the travel for its 
northern commerce by from 215 to 286 miles, 
crossing the Florida peninsula and thus diminish- 
ing the length of the voyage for the Gulf com- 
merce by from 400 to 600 miles, and crossing 
the upper Michigan peninsula, thereby saving 
271 miles from Duluth to Chicago, to say nothing 
of numerous other projected improvements in 
our internal navigatiou Jess striking but scarcely 
less important. 


STREET AND ROAD MAKING DATA. 


Mayor Hart, of Boston, recently addressed 
to James G. Blaine, Secretary of State, a letter 
suggesting that in view of the interest now 
attached to street and road making in this 
country, the U. S. Consals in several of the 
foreign countries be asked to report upon the 
subject. 

Among the important points to be considered 
were mentioned the materials used for streets 
having heavy and light traffic, the cost of build- 
ing and maintaining such streets, and the assess- 
ment of first cost and maintenance. Inthe matter 
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of material it was requested that the source and 
treatment of such should be stated, as well as 
the cost. Mayor Hart appropriately remarked 
that nearly every country and city has acquired 
some information upon these topics, and that 
the Department of State will deserve the special 
thanks of the country by making this informa- 
tion accessible. 

It is gratifying to note that Secretary Blaine 
has taken the matter in hand at once, the 
different consular officers having been instructed 
to report upon the subject in their several dis- 
tricts. There can be no doubt of the great 
practical value which these prospective reports 
will have, and engineers and others, interested 
in street and road making, will have some reason 
to look forward to their completion as a means of 
making accessible the accumulated experience 

of a comparatively large number of men in this 
particular field. 

A good, though independent, beginning in 
the matter has already been made by the Ameri- 
can Consul at Liverpool, Mr. Thomas H. Sher- 
man, whose report on the pavements, street-car 
lines, sewers and artisans’ dwellings of that city 
form a valuable chapter in one of the recent 
numbers of “ Consular Reports.” Though this 
information was included in the articles on 
pavements and street railroads which appeared 
in earlier numbers of THE ENGINEERING RECORD, 
and have since been republished in ‘“ Pave- 
ments and Roads,” we give in another column 
an abstract of Mr. Sherman's report. The 
specifications for street paving are particularly 
interesting, since the city of Liverpool boasts of 
having the best paved streets in the world. 
What Mr. Sherman has thus already accom- 
plished in the collection of street-making data 
ought to serve as a fair indication of the kind 
of information likely to prove valuable, but, in 
any event, the movement started by Mayor Hart 
cannot fail to yield good matter. 


THE SECRETARYSHIP OF THE AMERI- 
CAN SOCIETY OF CIVIL ENGINEERS. 


In another column will be found an interest- 
ing letter from G. Leverich, a member of the 
American Society of Civil Engineers, and at one 
time its Secretary, regarding the nomination, 

. made by the regular Nominating Committee, for 
the office of Secretary of the Society. 

The objection made in this communication 
to the eligibility of the person nominated for 
the Secretaryship, upon the theory that he ts not 
a “Member,” and that the Constitution of the 
Society confines the right of holding office to 
such as are Resident Members, has also been 
made by the Executive Committee of the Board 
of Direction, in a circular issued to the members 
announcing the candidates nominated by the 
Nominating Committee. In spite of this cir- 
cumstance, however, we have been unable to 
find any clause of the Constitution which sus- 
tains that view. Confusion has apparently 
arisen from the fact that Section 2 of Article 2 
of the Constitution, provides that “the Active 
Members of the Society shall be divided into 
three classes, styled, respectively, Members, 
Associates, and Juniors. Associates and Juniors 
shall possess all the rights and privileges of 
members, excepting the right of voting.” “Mem- 
bers,” as designating a _ class, are, there- 

- fore, not more Active Members than are Asso- 
ciates and Juniors, and it cannot be claimed 
from this clause that the right to hold office is 
confined to any one of the three classes to the 
exclusion of the others. It is a recognized rule 
of the law of corporations that the right to hold 
office is not confined to persons owning stock 
and having the right to vote, unless the organic 
law of the State, or the charter of the corpora- 
tion, or its constitution or by-laws specify such 
qualifications as being necessary. In so far as 
the question depends upon precedent, it would 
seem that the point raised is worthy of con- 
sideration ; but we submit that the rights of the 
majority are not to be controlled by the mere 
fact that, in the past, the office has happened 


to have been filled from a particular one of 
the three classes named in its Constitution, since 
the question of the eligibility of the members of 
the other classes has not been before the Society. 

We are unable to find in the Constitution or 
By-Laws of the Society, or in any laws under 
which it is organized, any restriction upon the 
rights of any grade of members to hold office. 
The contention that “the Secretary is, ex-officio, 
a director, and, therefore, under the laws, a trus- 
tee, having with his fellow-members of the 
Board of Trustees, a vote in the Society’s 
affairs,’’ etc., is not conclusive, for the reason 
that the duties of a trustee are imposed by law 
upon the secretary, and his right to vote and 
otherwise act as a trustee, is a creature of the 
law and not in any sense an act of the Society; 
in other words, the Society can, if it chooses, 
select a man as secretary, who, then, by opera- 
tion of law, is entitled to vote as a Director, but 
who, at the same time, may not have the right 
to vote as a member. 

The question of residence, as affecting the 
nomination, seems to us, after all, of little mo- 
ment, since a secretary will, as a matter of 
course, live in New York. It was certainly 
never contemplated that the Society must limit 
its selection of candidates to the persons who 
were residents of the city at the time of the 
nomination, though it would seem that under a 
strict construction of Clause 4 of Article 7 of the 
Constitution, the nominee of the Committee 
should have become a resident member before 
his name could have been presented. It seems 
obvious that the intent was that the officers 
elected should be residents during their terms of 
office, and considering the ease with which a 
non-resident member may become a resident 
member, and the fact that engineers are a mi- 
gratory class, it seems unreasonable that the 
Society should be practically restricted to the 
city of New York in its selection of a candidate 
for the office of Secretary. 

The Nominating Committee have, however, 
apparently made a technical error in presenting 
the name of a non-resident member without first 
requiring that he change his residence, which 
could have been done in a single day. The 
fact remains that they have made the nomina- 
tion, and that the time within which they shall 
do so under the Constitution has expired. Any 
other five members, however, can, before Decem- 
ber 1, nominate the same gentleman for office 
under Clause 6 of the same Article, which im- 
poses no: limitation as to residence. This will 
get over that technical difficulty. It will be 
seen from all this ‘that the so-called Constitu- 
tion is a very loosely-drawn instrument, and the 
first thing the Society had better do is to au- 
thorize the committee who are considering its 
revision to employ competent counsel to advise 
them in regard to its provisions. 

We confine ourselves simply to the constitu- 
tional questions raised. The other features of 
the case we shall be glad to have our readers 
discuss, and the use of our columns is offered to 
them for that purpose. 


NOTES. 


THE Galveston, Tex., City Council, has entered into a 
contract with J. H. Miller & Co., of Chicago, to bore az 
experimental artesian well, 3,000 feet deep, for which the 
city binds itself to pay Miller & Co $75,000 on its com- 
pletion. Should this well prove a success others will be 
bored, and the city thus supplied with water. 


AT a meeting of the Pennsylvania Ship Canal Commis- 
sion, held at Pittsburg, on November 12, it was stated that 
the canal would probably cost $26,000,000, and the 
chances were that if the State or Government would not 
construct it that a private corporation would. The sur- 
veys thus far made show that the line of the canal will be 
1o2 miles long. The deepest cut will be near the crossing 
of the New York, Pennsylvania and Ohio Railroad near 
Sharon, and a few miles south of that is a deep ravine 
which will either have to be bridged by an aqueduct or 
the route of the canal will have to be run several miles to 
tbe eastward. 
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IF the writer of the letter on ‘‘ Cements ” will send us his 
name and address we will be pleased to give the matter 
attention. Anonymous communications will not be 
noticed. 


WITHIN the next few weeks the Galveston Dredging 
and Land Reclamation Company, of Galveston, Tex., 
will commence active operations in Galveston Bay. 


THE STEVENS INDICATOR. 


THE October number of Zhe Stevens Indicator, pub- 
lished at Stevens Institute, Hoboken, N. J.. contains a 
variety of interesting and valuable matter. 

The opening article is a continuation of an earlier con- 
tribution on ‘‘ The Fabrication of 12-inch Mortars,” by 
Messrs. Fuller and Connet. ‘‘ Magneto-Motive Force” 
is treated of by Thorburn Reid, and ‘‘A New System of 
Steam Radiating Pipes for Railroad Passenger Cars” is 
described by Robert M. Dixon. Prof. Thomas B. Stillman 
contributes an interesting paper on ‘‘ The Analysis of 
Water to Determine Scale-Forming Ingredients.” Other 
papers are by William Whigham on ‘‘ An Analysis of 
Tractive Force in the Locomotive;” Prof. H. A. Wood 
on ‘‘ Pascal’s Triangle Applied to the Solution of Prob- 
lems in Combinations and Permutations, and to Deter- 
mine the Co-effitients of the Binomial Formula;” Prof. 
J. E. Denton on ‘‘ The Action of Lubricants;” H. P. 
Jones on ‘‘ A Comparison of the Ball Automatic Cut-Off 
Gear and the Stephenson Link Motion,’’ and Prof. 
Jacobus and Riesenberger on ‘*].edoux’s Equations for the 
Latent Heat of Ammonia and Sulphur Dioxide.” The 
last is a most valuable contribution to the literature of ice- 
making engineering. ~ 


OBITUARY. 


GEN. JACOB W. HoysrADT, one of the most prominent 
citizens of Hudson City, N. Y., died on November 15. 


FRANK HOPKE, a civil engineer in the service of the 
New York Central Railroad, died at Hastings on Hud- 
son, on November 13. 


GILBERT PETERSON, a well-known contractor, and re- 
cently engaged on the Washington reservoirs and aque- 
duct work, died at Lockport, N. Y., oa November 14. 


JosEPH FLANNERY, for many years prominently iden- 
tified with the manufacture of gas in all parts of the 
United States, died of heart failure, at New York, on 
November 15. 


WILLIAM BROMLEY, a member of the firm controlling 
the Quintard Iron Works, New York, and the Superin- 
tendent of the company for the past 22 years, died on 
Monday last, of Bright's disease, at his home in Bloomfield, 
N.J. Mr. Bromley was 72 vears old, 


DANIEL RUNKLE, President of the Warren Foundry 
and Machine Company, of 160 Broadway, New York, and 
also of the Rochester Gas Light Company, died of Bright’s 
disease of the kidneys after nearly a year’s illness, on No- 
vember 17, at the home of his son, H. G. Runkle, at 
Plainfield, N. J., aged 68. Mr. Runkle was one of the 
founders of the Thomas Iron Company, and his home was 
in Asbury Park, N. J. 


PERSONAL. 


JAMES GAFFNEY has been elected to the office of Plum b- 
ing Inspector at Tacoma, Wash. 


WILLIAM C. IRWIN, Chief Engineer of the Cleveland, 
Cincinnati, Chicago and St. Louis Railroad, has resigned 
after nearly 30 years’ service. From 1881 to 1885 he was 
Bridge Engineer. 


CHARLES E. WEBSTER, formerly Chief Engineer of the 
Schuylkill road, has been appointed Assistant Chief En- 
gineer of the Lehigh Valley road. 


F. E. ABBoTT, has resigned his place as City Engineer 


of Gloversville. N. Y., and is now Inspecting Engineer 


for the Illinois Steel Company, with offices at The 
Rookery, Chicago, Il. 


GENERAL JOHN NEWTON, formerly Chief Engineer, 
U. S.A., and more recently Aqueduct Commissiouer of 
New York, has been invited to become Supervising or 
Consulting Engineer to the Hennepin Canal Board at 
Chicago. 
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ENGINEERING SOCIETIES. 


SECRETARY Hutton of the American Society of Me- 
chanical Engineers, has issued a circular announcing that 
the refitting, decoration and furnishing of the society’s 
house, at New York, is now completed, and a definite 
policy has therefore been determined upon as to the gen- 
eral use of the building, more especially as to the two up- 
per floors. 
been fitted up as an office, committee and council room 
and will be used as a clerk's office when not otherwise re- 
quired. It is brilliantly lighted at night, and will be par- 
ticularly convenient for a writing room during evening 
hours. On the parlor floor is the main office, which is 
used as a members’ rendezvous and general headquarters. 
Back of this is the auditorium, two stories high. On the 
second floor is the library, occupying the entire body of 
the house, and the gallery of the auditorium. 

On the third and fourth floors six available rooms have 
been plainly but comfortably furnished as sleeping apart- 
ments; and it is intended by the House Committee that 
these rooms shall be at the service of our members. It is 
hoped that they will be frequently used, not only because 
they will be found to be in a convenient part of the city 
for members coming from out of town, but also because 
the revenue received will immediately aid the society’s 
new enterprise. Meals are not supplied. A uniform rate 
of $1.50 per night is charged for all rooms, or $10 per 
week when taken in this way. 

The library, with its system of individual incandescent 
lights, is very much more home-like than a hotel room tan 
be; it is quiet and possesses congenial atmosphere. 

Announcement is made, also, of the fact that there will 
be a semi-social and professional re-union of the society 
with their ladies on the evening of Friday, November 28, 
at the society’s house. The occasion for this re-union is 
the official unveiling of the fine, life-size oil portrait of the 
late Alexander Lyman Holley, one of the founders of the 
society, and created honorary member in perpetuity. The 
date has been chosen as the day after Thanksgiving, in 
order that any Western members passing through the city 
on their way back from New England celebrations of the 
season, might be able to be present at this, the first re- 
union of the society in its new house since its redecora- 
tion and refitting for the society's use. There will bea 
short speech of welcome, to be followed by the address 
appropriate to the unveiling, which will be delivered by 
Mr. James C. Bayles of the society. After this will 
be a social re-union in library and reception rooms, and a 
collation in the society’s banquet room, giving to the occa- 
sion the festal nature of a ‘‘ house-warming ”’ 

[f this re-union proves successful in attracting any con- 
siderable number of the non-resident members, it is pro- 
posed that there be inaugurated a series of re-unions for 
the members of the society and their ladies, during the 
winter, to give opportunity for social and professional in. 
tercourse in the society’s house. The expenses of such 
re-unions are to be borne by those participating in them, 
or, at any rate, from a fund entirely outside of that which 
belongs to the society’s regular work and income. 

The annual meeting of the Mechanical Engineers’ 
Library Association will be held at New York on the 
evening of Friday, November 28. 


« 


A REGULAR meeting of the Track and Bridge Buildeis’ 
Association was held in the Directors’ room at the Union 
Depot, St. Paul, Minn., on November 14, at which John 
Copeland presided. The topic for discussion was a paper 
previously submitted by Mr. Amos, of the Soo line, upon 
the construction of pile and trestle bridges. Every road 
in the Northwest was represented atthe meeting. Follow- 
ing this paper was one of more popular interest, by Mr. 
McMillan, also of the Soo, on the ‘‘ Discipline and Man- 
agement of Trackmen.” At the December meeting of 
the Association the main topic for discussion will be a 
paper by Mr. McCutcheon, of the Chicago, Milwaukee 
and St. Paul, upon ‘“‘ The Best Time and Method of 
Renewing Ties.” 


A REGULAR meeting of the Civil Engineers’ Club of 
Cleveland was held on Tuesday evening, November t1. 
Twenty-three members and three visitors were present. 
James Wallace Kelly and Frank Walter Wilson were 
elected active members. Mr. Eisenmann reported the 
action of the committee at Chicago, appointed to formu- 
late a plan for an International Congress of Engineers. 

Prof. Harry Fielding Reid, Ph. D., presented a paper 
on the ‘‘ Muir Glacier.” It covers an area of 1,000 


On the ground floor the small front room has’ 


square miles, and bas two termini, one at tide-water and 
the other several hundred feet higher. The lower ter- 
minus, one and one-half miles wide, is about 250 feet 
above the water, and extends an unknown depth into the 
water, which has been sounded to the depth of about 1,000 
feet. From this terminus, immense masses of ice are 
continually breaking off, falling into the water, and float- 
ing away as icebergs. One most remarkable phenomenon 
was observed, the existence of a central moraine extend- 
ing from end to end, mov:ng in two opposite directions, 
and apparently having no beginning. After much diffi- 
culty the velocity at the lower end was found to be 8 or 
10 feet per day; at the upper end it is probably between 
2 and 3 feet. The belief is that the glacier is receding, 
and to determine this, permanent stations have been estab- 
lished from which observations will in the future be made, 
and other means taken to ascertain whether or not one 
part is not what is called a dead glacier. The ice was 
observed to have different colors, depending on the amount 
of sunlight it had been exposed to. 

At the conclusion there was an interesting discussion 
of a number of the remarkable phenomenons observed. 


A REGULAR meeting of the American Society of Civil 
Engineers was held at New York, on November 19. The 
special topic for discussion before the members was the 
paper on ‘‘Self Purification of Water in Flowing Streams,” 
which had been presented at a previous meeting by Charles 
G. Currier, M. D. 


TuHE Boston Society of Civil Engineers had an excur- 
sion to Salem, Mass., on Wednesday afternoon, Novem- 
be: 19, and visited the works of the Massachusetts Broken 
Stone Company. The party, numbering about 25, were 
given every opportunity for inspecting this plant, and were 
much interested in the quarrying, crushing, elevating and 
sorting of stone for road metal, the crusher used being of 
the Gates pattern, and capable, it was stated, of crushing 
one ton of stone per minute. ; 

In the evening the society held its regular meeting at 
the American House, Boston, at 7:40 o’clock, with Presi- 
dent Clemens Hershel in the chair, S. E. Tinkham, Sec- 
retary, and about 75 members and visitors present. 

Walter Jenney. of Boston, was elected a member. A 
communication from the Secretary of the International 
Engineering Congress having been read, it was voted 
that the Board of Government of the Boston Society 
should appoint a delegate to represent that society 
at the Congress. The feature of the meeting was the 
consideration of the subject of ‘* Roads and Road-making.” 
the first paper was presented by Prof. C. F. Allen, in 
which he dealt with the subject under the heads of loca- 
tion, form of cross-section, workmanship, and materials, 
maintenance. and, lastly, legislation. In the papers 
which followed, Mr. W. E. McClintock entered into a 
general consideration of the subject, and gave some in- 
teresting results of his experience, particularly when City 
Engineer, of Chelsea, Mass. Mr. E. W. Howe gave an 
account of the methods employed in road construction 
and maintenance, especially with reference to those of 
the Park system of the city of Boston. 

In the general discussion which followed, Albert F. 
Noyes, City Engineer of Newton, Mass,, Mr. Aspinwall, 
and several other members and visitors took part. 


UNDERGROUND ELECTRIC CABLES AT 
CHICAGO. 


ACCORDING to a paper by F. E. Degenbardt, recently 
read before the Chicago Electric Club, the cables laid 
underground in the city of Chicago are placed in conduits 
of various kinds—viz., iron pipe laid in the earth without 
other protection; iron pipe laid in concrete; iron pipe, 
cement lined, laid in concrete and multi-tubular blocks of 
bituminous concrete about 4 feet long. 

Manholes in many cases are built circular in form, and 
in other cases rectangular shaped, the latter averaging 46 
inches in length by 40 inches in width, and are from 4% 
to 9 feet deep, with double iron covers, one of which is 
set below the grade and made water-tight by packing, the 
other set on a level with the street. 

The iron pipe used for conduit is thoroughly reamed at 
the ends, thus removing the burr. Conduit is laid with a 
pitch of difference of grade from 6 inches to 1 foot. so as 
to draw into the manholes, thus disposing of all drip trem 
condensed moisture. 


THE annual meeting of the Western New York Asso- 
ciation of Architects was held at Buffalo, N. Y., on the 
18th inst. 


THE CALLIOPE DRY-DOCK AT AUCKLAND, 
NEW ZEALAND. 


IN a paper recently presented to the British Lostitution 
of Civil Engineers Mr. John H. Swainson gave substan- 
tially the following account of the Calliope dry-dock, at 
Auckland, New Zealand: 

‘* Since 1879. the port of Auckland has bad the use of a 
small dock, situated on the southern shore of tbe harbor, 
near the wharves and business portion of the town. This 
dock, until about the time of the wreck of the steamship 
* Triumph,’ at Tiri-tin, had proved, with few exceptions, 
though limited to draughts of 13 feet or so, equal to the 
ordinary requirements of the mercantile shipping visiting 
the port. On several occasions, however, business has 
been lost to the city for want of a larger dry-dock. 

‘*It was therefore decided to construct a new dock at 


Calliope Point, a small promontory midway between 


Depot Point and the entrance to Shoal Bay, on the north- 
ero shore of the waters of the Waitemata, which form the 
Harbor of Auckland. 

** With the exception of a certain amount of mud at the 
entrance, the whole of the excavation was in soft gray 
sandstone rock, with occasional hard bars and laminated 
veins. 

‘Vertical fissures were met with here and there, but 
never of any size to cause trouble; and during the ex- 
cavation of the rudder-well, the bottom of which was 55 
feet below high-water mark and within 140 feet of the 
tide, the whole amount of leakage into the dock was only 
83,121 gallons per diem. 

‘SOn the sth of November, 1885, being one week less 
than a year from the signing of the contract, the first 
shovelful of concrete was laid by the engineer, Mr. Erring- 
ton, and the dock was opened in February, 1888. The 
dock is 500 feet long, 40 feet wide on the floor, and has a 
width of 110 feet at the level of the cope, the center line 
running southeast half east. 

‘* The excavation for this, the greater portion, is 116 
feet wide to the level of the rock, or in the rock to a depth 
of 12 feet from cope level; a bench 5-foot in width re- 
duces it to 106 feet for the next 8 feet in depth; again 
further reduced by another 5 feet bench, between 20 aod 
34 feet levels to a breadth of 96 feet; the bottom portion 
below this again is 76 feet wide, the floor of the excava- 
tion being formed concave to a radius of 149 feet, with a 
fall of 15 inches in the length of the dock, the center being 
47 feet 1 inch below the surface of the ground at the head, 
and 48 feet 4 inches at the sill, 

‘‘ Down the center of this ruus the 9 inch earthenware 
drain, laid in concrete in a trench; above this, and all over 
the floor of the excavation, 1s a 12-inch layer of ordinary 
concrete without rubble. This is made in the proportion 
of 6 tor as follows: 2 parts of bluestone broken to 2\- 
inch gauge, 2 of gravel up to the size of an egg. and 2 of 
coarse sand to 1 of cement, tested after seven days to 
stand a strain of 450 pounds per square inch of cross 
section. Above this bottom layer of concrete there is an 
invert built of seven rings of brickwork set on edge in 2 to 
I cement mortar. 

“This is 60 feet in breadth, and the portion forming 
the skewback between the edges of the invert and the 
sides of the excavation is filled io with rubble concrete. 
The floor of the dock above this invert is formed of rubble 
concrete, and is convex in shape on the surface, having a 
camber of 3 inches, all surface water being by this means 
kept to the sides, where it is conducted by channels to the 
rudder well and pump wells at the outer end of the dock: 
the workmen are thereby enabled to repair the keel or 
bilge of a vessel without standing in water meanwhile. 

‘* The total thickness of this floor in the center is 7 feet, 
and it has the same fall as the excavation, 3 inches in roo 
feet, the center being 40 feet 1 inch at the head and 4t 
feet 4 inches at the sill below cope level. Keel blocks, 
made of pohutukawa, a native timber, heavy. tough, and 
impervious to the teredo, are placed 5 feet apart, center to 
center, down the dock. 

** The rudder well is 21 feet up the center line from the 
sill, and is directly opposite the culvert leading to the 
maia pumps. It is 10 feet in diameter, and 1§ feet deep, 
with a hemispherical bottom, and is built of brickwork 2 
feet 3 inches in thickness, backed by 12 inches of concrete. 
Besides the 9 inch pipe discharging the leakage into this 
well, a 6-inch pipe conveys the surface water from the 
channel on the southwest side to it, and a 12-inch earthen- 
ware pipe conveys the drainage, etc., thence below the 
pumping culvert in the direction of the drainage pump, 
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The coping round this well is made of local stone, 12 
inches in depth, and is fitted with an iron grating in six 
sections, supported by one removable iron girder. 

‘*At a distance of 20 feet from the center line on 
either side rises the first of the seven altars, each 2 feet 
in height, which form the lower series. The first two 
of these are 3 feet 7% inches in width, including the 
batter, 1 in eight, which is used on all faces, except the 
caisson ledge and chamber buttresses, throughout the 
work. The next four are 2 feet g inches wide, the upper 
one or broad altar being 3 feet 9 inches wide. The 
breadth across the dock at this point, the foot of the deep 
altar, is 84 feet. Three flights of steps—one central and 
one 50 feet from either end—give access from the broad 
altar to the floor on each side of the dock. Above these 
rises the deep altar, 11 feet 4 inches high, and four 4-feet 
altars; these, with the exception of the top one, which 
forms the cope, 3 feet wide, have a width of 2 feet 43 
inches exclusive of the batter. Four flights of steps, one 
at each corner of the dock, provide a means of communica- 
tion between the surface and the broad altar. 

‘* The head of the dock is formed bv a battering wall, 
40 feet in height, running at right angles across the dock, 
broken in the center by a recess for the bows of vessels 
which admits of two more flights of steps, from surface to 
floor, divided by a timber slide down the center. 

‘* All these altars and walls were built of rubble con- 
crete, in layers about 2 feet or more in thickness, and not 
less than 50 feet in length, composed of rough irregular 
blocks of basaltic rock, bedded in and surrounded by the 
ordinary 6to 1 concrete. The faces of the altars were 
worked up smooth against frames formed of 2-inch board- 
ing, braced, shored, and weighted on the outside, and 
accurately set to level line and batter. 

‘‘ The walls at the head and the deep altars required 
more permanent framing ; the ordinary frames were used 
for the first 2 feet, above which and affixed thereto were 
uprights, 6 inches by 3 inches, battering inwards. to 
which a face of 2-inch boarding was attached, the whole 
being shored up and kept in position, as the wall was 
built inside, by the gantry. 

‘* The center portion, for a breadth of 41 feet, is struck 
to a curve of 140 feet radius ; this is connected by a bilge 
curve of 20 feet radius, on either side, to the battering 
portion 21 feet in height, which gives a total breadth at 
the surface level of 80 feet. High water of ordinary 
spring tides gives a depth of 33 feet above the center of 
the sill. The rise and faH of the tide averages about 10 
feet. The sill is constructed of large blocks of Melbourne 
stone, laid in 18-inch courses, in 1 to 1 Portland cement 
mortar, well grouted in; this is backed by rubble concrete 
to the bottom and sides of the excavation, a bulkhead of 
neat concrete, without any rubble, being inserted behind 
the caisson quoins to assist in forming a water-tight joint : 
the brick invert of the floor being also returned up to the 
underside of the stones composing the inner edge of the 
sill, The caisson quoins are alternately 5 feet and q feet 
in length, and for the first 24 feet, on either side of the 
center line, the courses are from 3 feet g inches to 4 feet 
in depth. Above this the courses are alternately 3 feet 
and 2 feet 6 inches deep, the coping being a 2-foot course 
3 feet broad on the surface. The first five of the 5-feet 
caisson quoins on either side of the center line project 
into, and are checked down to the level of the floor of the 
caisson groove, thus bonding the work together. 

‘*The caisson ledge on the end of the quoins is 16 
inches io breadth, and is fine-axed and rubbed down toa 
perfectly vertical plane, to form the joint with the wood 
facing of the caisson ; beyond this the end of the quoins 
where visible is checked back 1 inch to ensure the bearing 
face being clear. With the exception of the ledge all ex- 
posed portions of this stonework are tooth-axed. 

‘* The caisson groove and chamber are 15 feet 6 inches 
wide upon the floor, which is level, 1 foot 6 inches below 
the center of the sill. 3 feet 6 inches in thickness, and 
160 feet g inches in length; the walls of the chamber 
batter upwards to within 2 feet of the cope, and are 4 feet 
6 inches thick at the level of the floor, where the excava- 
tion isin the rock, but are thickened out another 5 feet 
6 inches above the level of the rock, the back of the wall 
being vertical. The end wall is rather thicker above the 
rock, in order to furnish a broad enough foundation for 
the discharge culvert, which is built in it, and the caisson 
hauling gear above. In addition to the vertical walls at 
the entrance, which are faced with dressed stone from 

below low water level, there are two vertical buttresses on 


each ‘side, and one in each of the inner corners of the 
chamber, measuring 5 feet on the face. In the center 
of the face of each of these side buttresses there are 
grooves into which are dropped totara fenders, projecting 
2 inches beyond the face in order to protect the timber 
facing of the caisson from being injured by the concrete 
walls. These buttresses also support horizontal kauri 
stringers and blocks, to which are attached, over and 
between the buttresses, cast-iron plates, with rollers, 
carrying the chain cables of the caisson hauling gear. 

‘‘ The caisson hauling gear is fixed on a concrete floor 
at the northeast end of the caisson chamber, § feet below 
the cope level, and consists of a 6%4-inch horizontal shaft, 
resting on three plummer- blocks, firmly bolted to stones 
bedded in the floor, with two chain pulleys, one at each 
end, and two toothed wheels, worked by worm wheels on 
the vertical] shafts of capstans, fixed on the timber floor 
above on the surface level. Two corresponding pulleys, 
fixed on the vertical walls at the entrance to the chamber, 
complete the gear. 

‘‘ The western end of the caisson groove forms a por- 
tion of the entrance walls, which are 83 feet apart at cope 
level, and extend seawards to the outer edge of the apron, 
which is level across, 1 foot bigher than the floor of the 
caisson grooves the outer (seaward) edge being bevelled 
off. Beyond the apron, 31 feet from the sill, these walls 
have curved returns, at a radius of 10 feet on cope level, 
and form the eastern and western wing-walls, the former 
being 98 feet in length in the straight, and the latter 75 
feet, including a flight of watermen’s steps, which forms 
a finish in this direction. 

‘* The western side of the dock-yard is protected from 
the wash of the sea by a pitched slope. The filling cul- 
vert is situated on the western side of the entrance, and is 
5 feet 6 inches in height and 4 feet broad, with an invert 
floor and segmental arched roof. 

‘* The mouth of this culvert, which is formed in the 
masonry of the west wing- wall, is slightly bell-shaped, to 
make yp the amount of waterway lost by the iron grating 
fixed in a rebate at the outer edge to prevent the influx of 
timber, rubbish, etc. 

‘* Directly opposite the rudder-well, on the east side of 
the dock, is the mouth of the culvert leading to the 
pumps; this is covered with an iron grating to prevent 
chips and other rubbish finding their way to the pumps. 
The penstock shaft is built of. 14-inch brickwork backed 
with concrete. This portion of the culvert is level, the 
bottom being the same level as the floor of the main 
pumps, 51 feet 6 inches below the cope. Just beyond the 
penstock it opens with a bell-mouth into the suction 
chamber, 15 feet long by 5 feet wide and 31 feet high; 
this divides with two openings leading to the two main 
pump-wells, the lower openings being fitted with a frame- 
work of flap-valves. 

‘‘The lower portion of the pump-wells is ro feet 6 
inches in diameter by 11 feet in height, and contains three 
large standards, which carry the cage and glands in which 
the plunger works ; a cast-iron floor with valves, etc., 
divides this from the middle portion, which is 12 feet in 
diameter, and, including the domed portion, 16 feet in 
height ; this contains the cage, and a wrought-iron bulk- 
head divides the inlet from the outlet portion. The 
upper part of these wells is 25 feet deep, with a diameter 
of 8 feet. Two branch culverts lead from these stafts to 
the main discharge culvert, which issues through the east 
wing-wall, at a distance of 17 feet from the end. 

** Each of the pumps is worked by a separate engine, 
which, with the pumps themselves, are made from the de- 
signs and at the works of Messrs. James Watt & Co. 
Birmingham. The pumps are calculated to empty the 
dock from high water, a quantity of over 40,000 tons, in 
4% hours. 

‘* There,is also a drainage-pump, connected by a 2-foo, 
earthenware pipe laid in concrete with a sump in the main 
suction-chamber, directly opposite the mouth of the 
pumping culvert. 

‘* The 12-inch pipe from the rudder-well discharges 
into this. his well is divided into two portions, the 
lower of which, containing the suction-pipe. is 4 feet 6 
inches by 3 feet, and 19 feet 6 inches in height; the in- 
vert floor of this is 54 feet below the floor of the engine- 
house ; access to it is obtained by a manhole in the in- 
vert of the upper portion, which is 7 feet by about 6 feet 
in breadth. This contains the valve-box and pump-bar. 
rels, three in number, and rt iaches in diameter, worked 
by toothed gear from a small vertical engine. ‘The dis 


charge from this well is conveyed by a 15-inch earthen- 
ware pipe round the end of the caisson chamber, and 
issues through the arch of the main discharge culvert, be- 
tween the penstock and the back of the wing-wall. 

** This pump is capable of forcing water to a proposed 
tank on the top of the cliff, roo feet above the dockyard 
level, for fire-preventive purposes. Fresh water was ob- 
tained from a bore-hole sunk to a depth of 300 feet in the 
rock on the east side of the dock; this water was used for 
the boilers during the work, and will be of great service 
for the permanent boilers of the pumping engines. 

‘**The caisson was designed and made by Messrs. 
Head, Wrightson & Co., of Stockton-on-Tees. It is 
built of wrought iron, and is 83 feet long on the deck. 15 
feet wide over the timber facings, and 41 feet 6 inches 
deep over all; it is of the box-caisson type, the sides being 
vertical, 13 feet 6 inches apart; the ends batter down- 
wards at 3 in 8 for 28 feet 6 inches, below which the stem 
and stern are cut off at an angle of 45 degrees, leaving a 
length of 48 feet on the floor. The keel pieces are of 
greenhart, 12 inches by 8 inches, one on each side of the 
bottom of the vessel, and are bolted to 5 inches by 5 
inches by % inch angle-iron riveted to the floor-plates, 
which are % inch in thickness. The caisson is divided 
into four parts by bulkheads, and has a water-tight deck 
ruoning the full length of the vessel, 16 feet below the 
covering plates, and a tank floor at the depth of the top 
plate, for a length of 24 feet in the center. 

.' There is a 12-inch valve opening from the water-tight 
deck to the sea on each side ofthe caisson, and also 9- 
inch ones from the water-ballast tank. A hand-pump on 
a small deck below the water-tight deck connects with 
either the bilge, the sea on either side, or the water-tight 
deck, and delivers either outside or into the tank, pro- 
vision being made for afixing hydrants in case of fire.” 

Mr. Joho H. Swainson was appointed by the Harbor 
Board to superintend the construction of the work, under 
the direction of the engineer, Mr. William Errington, M. 
Inst. C. E., and was assisted in the work by Mr. G. 
Harden. 


THE CORINTH CANAL. 


THE Corinth Canal, which will sever the Peloponessus 
from the mainland of Greece, and will permit the largest 
ships to pass directly from the Gulf of Athens to the Gulf 
of Corinth, is said to be rapidly approaching completion. 
A recently published account gives some interesting par- 
ticulars concerning the undertaking. 

The work was begun some eight years ago by a French 
company. It wasto have been finished in 1887, but vari- 
ous troubles delayed it. and now 1895 is named as the 
earliest date on which it can be opened for traffic. Accord- 
ing to the original estimate, the total excavation was to be 
12,065,000 cubic yards, including about 2.400,000 cubic 
yards for slips or eventual enlargements. The nature 
of the strata had, however, not been sufficiently investi- 
gated, the region being volcanic. When the cuttings had 
reached some depth a large number of faults were encoun- 
tered and a considerable disturbance of the layers of de- 
posit of the tertiary strata was revealed. 

The canal will have no Iccks, but is level from end to 
end and perfectly straight. It is to be 96 feet wide and 
36 feet deep. At the Corinth end it is crossed by a rail- 
road bridge 164 feet high, under which the tallest ships 
may pass without lowering their topmasts. With the ex- 
ception of about 200 yards in the center, the channel, it is 
said, has already been excavated almost down to sea level, 
and water has been admitted for about half a mile at the 
Corinth end and half that distance at the other. The total 
cost of the canal is reckoned at $14,000,000, or about $3,- 
500,000 a mile. It is assumed that about 300 vessels from 
Trieste and Fiume, and as many from ltalian ports, will 
pass through the canal annually, while it is calculated that 
730 Greek ships will use the canal. This would give a 
total of 1,230 vesscls annually, of an average tonnage of 
1,500 each. It is proposed to levy a toll of 20 cents per 
ton on vessels coming from the Adriatic, and ro cents on 
all other vessels, besides 20 cents for every passenger. 
This is estimated to yield an annual revenue of $300,000. 


THE first case involving the right of the city of Phila- 
delphia to pave streets occupied by streets railways with 
Belgian blocks, and compel payment for the same by the 
companies, was decided last week, when a verdict was 
given against the Ridge Avenue Passenger Railway Com- 
pany, 
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SHIPPING A LONG GIRDER. 


FIGURES I, 2, 3 and 4 show the construction of one of 
a pair of 105-foot box girders, 5% feet high, that were 
built, assembled and riveted up complete in the shops of 
the Keystone Bridge Company, Pittsburg, Pa., and suc- 
cessfully shipped, on three platform cars each, to San 
Francisco, Cal. They are intended for the City Hall now 
being built there, for which William Patton, of San Fran- 
cisco, is the architect. The girders are entirely of steel, 
with steel rivets, and weigh about 140,000 pounds each. 

Figure 1 is a side elevation ; Fig. 2is a section at X X ; 
Fig. 3 is an elevation along Z Z, and Fig. 4 is a section 
along Y Y, of Figs. r and'2. Owing to the great weight 
and length of the girders, special cars were required for 
their shipment, and were prepared and arranged as shown 
in Figs. 5 tog. A girder is shown in elevation in Figs. 5 
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LIVERPOOL PAVEMENTS.* 


THE city of Liverpool, which comprises an area of 
5,210 acres, with an estimated population of 599,738, or 
115 people per acre, and is said to be the most densely 
populated city in Great Britain, now points with pride to 

its 250 miles of ‘‘the best paved streets in the world.” 
The American consul there, Mr. ‘Shomas H. Sherman, 
says that the policy adopted by the corporation of Liver- 
pool in the execution of public works in the best possible 
manner, and generally by their own workmen, has proved 
successful in every way; and, by a judicious capital ex- 
penditure, the cost of maintenance of the roads, sewers 
and other public works is reduced to a minimum, and the 
greatest economy is attained. He notes that the laying 
of the impervious pavement which was adopted in 1872 
for the carriageways of the city has been continued with- 
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and 6 as it was shipped, supported by two trussed cars CC, 
the middle car H being merely a spacer, and not loaded 
or in contact with girder K. The girder cested on pillows 
at E and E, where it was vertically braced by struts G G, 
and had sufficient horizontal play to swing around the 
curves of the railroad track. 

Figure 7 isa plan and Figs. 8 and g are elevations of 
the special carsC C. These were adapted from ordinary 
flat cars, to which were securely bolted the bearing beams 
A A and the strut blocks B B. When the truss rods D D 
were put on they practically formed the lower chord of a 
king post truss whose upper chord was composed of the 
bed of the car, and which was loaded at the pivot plate 
J ani bearing plates L L, directly over its posts, B B B. 

The arrangement worked satisfactorily, and after the 
first girder arrived in San Francisco the cars were sent 
back to Pittsburg and used to transport the second girder. 
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out intermission, and is still in progress, resulting in 
nearly 1,750,000 yards superficial of impervious carriage- 
way pavements and a saving by the execution of this class 
of work unprecedented in municipal experience. 

Dealing with the year 1877, under the present City 
Engineer, the estimated expenditure for the general re- 
pairs to the roads in Liverpool was £23,000 ($136,080), 
the mileage of adopted roads at that time being 226 miles. 
Concurrently with the extension of the impervious car- 
riageway pavements, the expenditure under the head of 
general repairs has been reduced year by year till the esti- 
mated cost for the year 1889 was only £8,400 ($40,824), 
with a street mileage under repair of 254 miles. Among 
the regulations worth noting are these : 


* Th‘s subject was treated of at length in earlier numbers of Tus 
ENGINESRING AND Bui_pinG Recorp, and 1s reprinted 1n the book 
on ‘** Pavements and Roads,’’ published at this office. 
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1. Permission is never given to private companies or 
persons to cut through the pavement in any street for any 
purpose. When such work is necessary the city corpora- 
tion will do it in its own thorough wav, and the interested 
parties must pay the entire cost. 

2. All the street railway tracks (tramways) are laid and 
owned and kept in condition by the corporation, and the 
company leasing them for traffic-pays an annual rental of 
IO per cent. on their cost. ‘he manner in which these 
rails are placed is fully shown in an illustrated report of 
the former City Engineer, whosays: ‘* The Liverpool city 
lines as now laid are conclusive proof that when tramways 
are well designed and properly constructed they do not 
form the slightest impediment, even to the narrowest 
wheeled vehicles.” 

‘The streets are divided into three classes, the pavement 
designated as first class being usually laid down in the 
main streets in the central parts of the city where the 
trafic is heavy. The specifications read as follows : 


First-Class Streets. —Excavate or fill in the ground, as 
the case may be, to the requisite level, and remove all 
surplus material. Properly form and trim cff the surface 
and thoroughly consolidate the same, and then lay founda- 
tion of not less than 6 inches of Portland cement concrete, 
corporation standard. The paving shall consist of 
granite or syenite sets, 3% inches wide by 6X inches 
deep, from North Wales or other approved quarries, laid 
in regular, straight and properly bound courses, with 
close joints, and to be evenly bedded on a layer of fine 
gravel half an inch in thickness. After the paving is laid 
the joints shall be filled with hard, clean, dry shingle; 
the sets shall then be thoroughly rammed, and additional 
shingle added until the joints are perfectly full. The 
joints shall then be carefully grouted until completely 
filled with hot asphalt, composed of coal pitch and creosote 
oil, and, finally, the pavement is to be covered with half 
an inch of sharp gravel. 

The crossings shall consist of three rows of 16 by 8- 
inch granite crossing stones, and the remaining space 
shall be paved on each side of the crossing stones to the 
full width of the footway, in a similar manner to the 
carriageway. The crossing stones shall be of granite of 
a quality to be approved by the engineer, dressed perfectly 
true, and out of winding on the face; the sides and joints 
to be perfectly square and accurately dressed throughout 
their entire depth; the stones to be bedded on cement 
concrete, the joints to be filled with shingle and grouted 
with hot asphalt. aA triangular groove an inch wide by 
three-fourths of an inch deep to be run along the upper 
surface of each stone. No stone to be less than 3 feet in 
length. 

‘lhe footways shall be paved with Yorkshire or Lan- 
cashire flags of the best quality, not less than 3 inches 
thick. No flag to measure less than 2 feet in width or to 
be of less area than 6 feet; to be solid, free from lamina- 
tions, the upper surface to be true and free ftom windings 
or hollows; the joints to be squared the whole thickness. 
The flags to be laid on a bed of fine gravel, with close, 
neat joints flushed in mortar, and in uniform courses 
breaking bond. The joints to be dressed after layiag, 
where necessary. 
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The channel stones to be of granite or syenite, of a 
quality to be approved by the engineer, and to be not less 
than 3 feet in length. The upper surface, if not self- 
faced and perfectly true, must be accurately worked out of 
winding, the bed even and parallel to the face, the sides 
and ends truly square; the stones to be bedded on cement 
concrete, and the joints to be filled with clean shingle and 
grouted with hot asphalt. 

The curb-stones to be granite or syenite, straight or cir- 
cular as required, 6 inches thick at top, 7 inches thick at 
5 inches below, and not less than that thickness for the 
remainder of the depth; to be not less than 12 inches 
deep nor less than 3 feet in length; to be carefully dressed 
on top, 8 inches down the face, and 3 inches down the 
back; the remainder of each stone to be hammer dressed; 
the heading joints to be neatly and accurately squared 
throughout the entire depth. 

Second-Class Streets.—Excavate or fill the ground, as 
the case may be, to the requisite level, and remove all 
surplus material; properly form and trim off the surface, 
and thoroughly consolidate the same, and then lay a foun- 
dation (a) not less than 6 inches of Portland cement con- 
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crete, corporation standard, or (4) not less than 6 inches 
of bituminous concrete, consisting of clean and angular 
broken stone, grouted with hot asphalt composed of coal 
pitch and creosote oil, covered with chippings, and thor- 
oughly consolidated by rolling with a roller of sufficient 
weight. The paving shall consist of granite or syenite 
sets 3 inches wide by 5 inches deep, or of granite or syenite 
4x4-inch cubes from North Wales or other approved quar- 
ries, Jaid in regular, straight, and properly bonded 
courses, with close joints, and to be evenly bedded on a 
layer of fine gravel half an inch in thickness. After the 
paving is laid the joints shall be filled with clean, hard, 
dry shingle; the sets shall then be thoroughly rammed, and 
additional shingle added until the joints are pertectly full. 
The joints shall then be carefully grouted until completely 
filled with hot asphalt composed of coal pitch and creosote 
oil, and, finally, the paving shall be covered with half an 
inch of sharp gravel. 

The crossings, footways, channels and curbs shall be 
the same as specified for first-class streets. 

Third-Class Streets. —Excavate or fill in the ground, as 
the case may be, to the requisite level, and remove all sur- 
plus material; properly form and trim off the surface and 
thoreughly consolidate the same, and then lay a founda- 
tion of hand-pitched rock six inches in depth, set on edge 
in the manner of a rough pavement. Over this a coating 
of gravel is to be laid of sufficient thickness to fill in the 
nterstices and to form a smooth surface to the founda- 
tion, which must be thoroughly consolidated by rolling 
with a steam roller before the paving is laid. The paving 
shall consist of 4xq inch granite or syenite cubes from 
North Wales or other approved quarries, laid in regular, 
straight, and properly bonded courses, with close joints, 
and to be evenly bedded on a layer of fine gravel half an 
inch in thickness. After the paving is laid the joints shall 
be filled with clean, hard, dry shingle; the sets shall then 
be thoroughly rammed, and additional shingle added until 
the joints are pertectly full. Tbe joints shall then be 
carefully grouted, until completely filled up, with hot as- 
phalt composed of coal pitch and creosote oil, and, finaliy, 
the paving shall be covered with half an inch of sharp 
gravel. 

‘The crossings, footways, channels and curbs shall be 
the same as specified for first-class streets. 


A NEW FORM OF HYDRAULIC DREDGER. 


AN hydraulic dredger, embracing several] new features, 
has just been tried in England, at the port of Little- 
hampton. 

As described in Engineering, the vessel is 50 feet long. 
and 14 feet wide, the draught of water being 22 inches. 
The machinery consists of a pair of horizontal pumping 
engines, supplied with steam by an ordinary return tube 
boiler. The pumps deliver into an air vessel, from which 
leads a copper pipe 4 inches in outside diameter and \%- 
inch metal. This, in turn, is attached to a leather hose, 
which carries the flow up to the top of the small gantry 
built over an open-bottomed well in the center of the ves- 
sel, The gantry supports a telescopic pipe, which passes 
down through the well, and directs the stream of water to 
the bottom of the river or harbor requiring to be operated 
upon. ‘The telescopic pipe is supported in the gantry by 
a gimbal arrangement which, in combination with the 
telescopic action, gives a universal movement. ‘The ver- 
tical component is governed by a wire rope wound on a 
barrel, this being the device by which the telescopic tube 
is extended or shortened. The horizontal movements are 
controlled by two sets of gearing actuated by handwheels. 
These latter movements are, of course, not perfectly hori- 
zontal, as the nozzle of the pipe describes a segment of a 
circle, the center of which is the axis of the trunnions 
which support the apparatus. ‘lo get a truly horizontal 
movement the tube would have to be swung, and lowered 
or raised at the same time. 

This, however, is a detai] in operating which is not of 
importance in practical work. The size of the well and 
the slope of the sides are designed to give a field of opera- 
tion without shifting the dredger, which 1s said to be 30 
square feet in area. ‘The telescopic pipe has at its lower 
end a copper pipe ending in a nozzle 14 inches io diame- 
ter. When operating in rough water a length of flexible 
hose is substituted for the copper pipe. 

The vessel works by cutting away the bed with the jet 
from the nozzle, the latter being kept a few inches from 
the bottom. To convey the material away dependence 
has to be placed upon the carrying power of the tide or 
stream; and for this reason the craft might more accu- 
rately be described as a ‘‘ disperser ’’ than as a dredger, as 
the spoil is not brought to the surface. 


The results obtained with the apparatus on the occasion 
of the trial appear to have been, in general, of a satis- 
factory character. gineering states that the bottom of 
the river Arun, at the spot where the trials were made, is 
a stiff blue clay of a very tenacious character. It is said 
that this material was artificially brougat to the spot to 
act as a puddle when the mouth of the river was diverted 
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from its original course to the present configuration, some 
time, we believe, near the beginning of this century. 
Whether that may be the case or not (certainly 5 feet 6 
inches seems a very thick puddle, even for the substantial 
days of the Georges), the clay, a large piece of which was 
brought up from the bottom, is admirably adapted for that 
purpose; and it is a matter upon which Mr. Baker, the 
Gesigoer of the dredger, might boast, that his jet has cut 
a hole over 5 feet deep in the space of five minutes, into a 
material that has stood the scouring action of the impetu- 
ous little Arun for 80 or go years. 


EUROPEAN INLAND NAVIGATION. 


F Rom the recently issued report of Lieut.-Col. William 
E. Merrill, of the U. S. Corps of Engineers, concerning 
the International Congress of Engineers interested in the 
utilization of water for navigation purposes, held at 
Manchester, England, in July, 1889, we extract the fol- 
lowing : 

‘*In preparing a report on such matters connected with 
the congress as might be of interest to American engi- 
neers, I was much struck with the immense expenditure 
which France had made, and was still making, on her 
waterways, and with the magnificent results of this ex- 
penditure. In view of the hostility with which the River 
and Harbor Bill is sometimes attacked in the press of the 
United States, and of the unfriendly or indifferent feeling 
of a portion of the American public to existing artificial 
waterways in our own country, it seemed opportune to 
quote European practice and opinion in such matters, 
and no better example could be taken than France, which 
probably has the best system of artificial waterways in the 
world. 

‘* Tolls on French waterways were wholly abolished in 
1880, but in 1888 a proposition was made in the French 
Corps Législatif to re-establish them. ‘rhis proposition 
was referred to a committee, who made a unanimous 
report against it. 

‘* The French system of inland navigation (excepting 
some detached canals and rivers on the seacoast that 
specially subserve maritime interests) forms a vast net- 
work, on which it is practicable to go from one point to 
another without breaking bulk or changing boat. 

‘* Thanks to the -artificial ways that have successively 
been opened either by extending natural ones or by cross- 
ing the various water-sheds by canals with summit levels, 
the Seine, the Rhine, the Rhone, the Gironde, and the 
Loire are connected together. 

‘* Paris is the natural center of the network of water- 
ways. From this point of departure, which is surrounded 
by a vast curve or belt formed by the St. Denis and St. 
Martin canals, together with a part of the Seine, different 
great waterways lead towards : 

The English Channel (Havre and the Bay of the 
Som ne). 

The Straits of Dover (Calais, Gravelines, and Dunkirk). 

The Belgian frontier (towards Furnes, Ghent, Mons, 
and Charleroi). 

The Swiss frontier (towards Basle). 

The Mediterranean (Bouc and Cette). 

The Ocean (Nantes and Brest). 

** This radiating system is completed by the line from 
Bordeaux to Cette, which connects the Ocean with the 
Mediterranean. 

** The navigable ways of France are divided into canals, 
canalized rivers, and open rivers. 

‘* The length of canals really frequented by boatmen is 
3,000 miles, and that of canalized rivers is 2,050 miles. 
On the open rivers the length that is actually navigable 
may be estimated in round numbers at 1,850 miles. Ex- 
cept 355 miles of canal and 46% miles of river, conceded 
to various companies, all these navigable ways are ad- 
ministered by the State and are free from toll. The 
maintenance and extension of these waterways is under 
the charge of the engineers of Ponts et Chaussees. 

‘* Until 1830 the great expenditures had been made for 
art‘ficial waterways, and little had been done for the 
rivers, except to build a few locks and some quays and 
levees, and to cut off a few bends; otherwise the rivers 
were in a state of nature. 

‘* The improvements in transportation had increased 
the commercial activity of the country, and to secure the 
full benefits of the canals it became absolutely essential 
to do something for the rivers. This was especially im- 
portant, as great agricultural and commercial interests de- 
pend on river traffic, because the best lands are found in 
the river valleys, and here are located the populous cities 
and the great manufacturing establishments. 

‘* The invention of dams with movable trestles, due to 
M. Poirée, Iuspector-General of Ponts et Chaussees, which 
was successfully tested in 1834 at Basseville on the 
Yonne, came just in time to show the possibility of dam- 
ming a river of any width without intermediate piers, and 
of restoring this 11ver to its natural state whenever neces- 
sity required it. 

‘*In 1835 the great work of improving the rivers was 
formally begun. 

**In-1852 the success of the railroads, whose advent 
had been viewed with uneasiness and distrust, gave rise 
to a public opinion very unfavorable to inland navigation. 
It was considered doubtiul if the latter could hencefor- 
ward render sufficiently great service to compensate for 
the financial sacrifices which they had already necessitated 
and would still necessitate, and for this reason the Gov- 
ernment lessened its expenditures, while continuing the 
projects already begun. 
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‘*In 1860 a revival occurred in favor of the boating in- 
terest, which was hailed as an indispensable check on the 
monopoly of the railroads, and various measures were 
taken by the administration to assist the water roads in 
maintaining a legitimate opposition to the iron roads. 

** The so-called subscription tariffs, by which the rail- 
roads offered commerce a reduction of rates on condition 
of subscribing an obligation to use no otber means of 
transportation, were suppressed; several waterways not 
embraced in the law of 1853, were bought up by the 
State, and many new canal companies were chartered; 
tolls on all State canals were reduced in 1860, and still 
further reduced in 1867. Work was also begun on a large 
scale on the improvement of old canals, on the construc- 
tion of canals already under way, and on the radical im- 
provement of the rivers. 

**The total length of the artificial waterways opened 
under the Second Empire did not exceed 300 miles, the 
principal effort of the Government having been directed 
to perfecting the navigable network rather than to in- 
creasing its length. 

‘‘The seventeen years from 1871 to 1887, inclusive, 
may be divided into two distinct phases. From 1871 to 
1878 the annual budgets were devoted to the burdens im- 
posed by the events‘of 1870 and 1871; 1t was impractica- 
ble to do much for public works, and inland navigation 
felt the effects of the general depression. 

**In 1878 the Government felt able to resume on a large 
scale the work of improving the waterways of the coun- 
try, and a statement was prepared of the works that ap- 
peared to be of public utility. —~ 
‘The following conditions were stated in the law of 
1879: 
‘* The water- ways of France were to be divided into two 
classes, in accordance with the nature and importance of 
the wants subserved by them: (1) Main lines; (2) Second- 
ary lines, The main lineS were to be operated by the 
State; the secondary lines might be leased for a limited 
time to companies or individuals. 

‘**'The main lines were to have the following dimen- 
sions: 


Depth of water......... 6.6 
Width Of OCS 056, > ise ses Se ods. eg eRe paws. os 171 
Length of Locks betweea chord of lift-wall and lower 

gate recess ....... sateieia ea sees sialvancer’. aretng. 39% 126.3 
Clearance under canal bridges..... .... ..... .. 2. 02.2 


** These dimensions could only be modified by an act 
of the legislative body. 

‘* Secondary lines were not required to conform to the 
above-named dimensions. 


‘* Between 1814 and 1887 the French Government spent 
the following sums on the tmprovement of tts rivers and 
on the construction of can2ls.* 

**It is but just to add that the splendi! results attained 
in France are wholly due to the French corps of civil en- 
gineers (Ponts et Chaussees), a body of men recruited from 
the highest graduates of the Polytechnic School, and after- 
wards carried through the course of the Special Ponts et 
Chaussees school. Entrance into the Polytechnic is 
secured by competitive examinations, and as the best 
scholars of this selected body pass on to the Ponts et 
Chasussees school, it is seen at once that France has at ber 
disposal for all engineering work a thoroughly trained 
corps of the ablest men in the country. The splendid re- 
sults of their labors in all branches of engineering are the 
best possible proof of the wisdom that created the corps, 
which has now a continuous record of 174 years of work 
on the highways, bridges, railroads, rivers, canals, sea- 
ports, and lighthouses of France. 

‘* France is the only country of continental Europe 
where the system of tolls finds defenders. Austria, as 
well as Germany, absolutely rejects the suggestion. The 
tolls that remain in Belgium are unanimously condemned 
by public opinion as well as by the Government, and their 
abolition is considered imminent. In flolland the feel- 
ing isthe same, and one of the highest officials of the 
Waterstaat recently said ‘it is absolutely necessary that 
we should suppress tolls, at least on the main lines.’ ”’ 


(To Ba CONTINUED.) 


METEOROLOGICAL OBSERVATORY IN THE 
EIFFEL TOWER. 


MEssRS. RICHARD Bros., of Paris, describe in the 
Bulletin de l’Association Francaise pour tl’ Avancement 
des Sctences the meteorological observatory established at 
the top of the Eiffel tower. 

At precisely 300 meters above the level of the ground a 
platform is placed, 5 feet 4 inches in diameter, which has 
been fitted up as an observatory. The lightning con- 
ductor passes down through the center, and the observa- 
tions are transmitted by electricity to the Palace of Liberal 
Arts, a distance of 8go yards from the tower, The appa- 
ratus in the observatory consists of a maximum and mini- 
mum, and an ordinary thermometer; anemometers, raised 
on three iron tubes to a height of 13 feet, which mark the 
direction, the force, and the velocity of the wind; two 
barometers, and a rain gauge. Double venetian blinds, 
strongly built of iron, inclose the platform on all sides but 
one. 


*$194,351,000 were expended in harbor work. This sum does not 
inc.ude the expenditure of $15,400,000 on the great breakwater at 
Cherbourg, as this is charged to seacoast defense. 


Rivers... . pees cee oe G13 268,400 
Cang18.>. isis eae’ “Sad ae “Whines 152,678,700 
POR eo cbdeaa- ak Shes ac. wees ode Soe $265,947, 100 
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SEWERAGE OF THE DISTRICT OF COLUMBIA. 


In August of last year the President of the United 
States, in conformity with the act making appropriations 
for the expenses of the government of the District of Co- 
lumbia, appointed a board of sanitary engineers, Messrs. 
Rudolph Hering, 
Stearns. to formulate plans for the improvement and ex- 
tension of the existing system of sewers in the District. 

After a careful and thorough study of the problems in- 
volved, the Board has submitted its report.* The subject 
investigated appears to include somewhat unusual and 
difficult conditions. As in several others of our large 
cities, the sewers have gradually increased in number and 
magnitude (252.2 miles having been built), without any 
comprehensive plan having been adopted. Outlets which 
at first were unobjectionable, from the moderate amount 
of sewage discharged, with the great increase of popula- 
tion and consequent extension of the sewer have becoime 
sources of yreat offense, and even of danyer to health. 
Large outlet sewers have been built, involving the expen- 
diture of much money, and these have intensified, instead 
of improved, this condition of things; and, above all, a 
large area exists in the center of the city, a considerable 
portion of which is closely built up, which. from its slight 
elevation above tide, is exposed to flooding from freshets 
in the river — having, three times during the past thirteen 
years, been covered with water to the depth of several feet. 

The report is divided into five parts. The first is intro- 
ductory, giving a general idea of the topography of the 
city of Washington; aconcise statement of what has been 
done up to the present time to provide for the discharge 
of the sewage, with an account of the nuisances thus 
created, and description of the main outlet sewers; a sum- 
mary of the different suggestions ind schemes proposed 
for improving the sewerage system ; and an account of 
Captain G. W. Symons’ plan for the reclamation of the 
central Jow district, which has been so frequently devas- 

*tated by floods, by elevating the streets, alleys and reser- 
vations, one toot or more above the maximum height yet 
attained by any freshet in the Potomac. 

In Part II. the final disposciton of the sewage of the 
city is taken up and discussed. Speaking first of the 
fundamental necessity of directly or indirectly purifying 
the sewage, the report says: 

‘The purification of sewage is accomplished by an 
oxidation of its organic substances through the agency of 
microbes in the presence of a sufficient supply of oxygen. 
In practice it can be brought about by allowing the 
sewage to percolate intermittently through a poroussoil, 
or by highly diluting it with water. In both cases the 
necessary oxygen can be supplied from the air contained 
in the interstices of the soil or dissolved in the water. 
‘The bacterial work in converting the organic into inorganic 
matter is comparatively slow, particularly where sewage 
is turned into a body of water, as the quantity of oxygen 
required is large. ‘Iherefore, a considerable amount of 
land or very large quantities of water are respectively re- 
quired. he solid particles containing less than half of 
the organic matter can, however, 
rapidly either by subsidence, by mechanical straining, or 
by chemical precipitation, leaving the sewage in a condi- 
tion to require much less Jand or water for a final purifica- 
tion. The available opportunities and conditionss for 
purifying the sewage in each particular locality will, 
therefore, indicate the proper way by which it should be 
accomplished.” 

A partial purification of the sewage by subsidence or 
chemical treatment is disposed of not only as being quite 
expensive both in first cost and in annual expense, but also 
as being unnecessary in this particular case ; more complete 
purification. by intermittent filtration or broad irrigation, 
is equally unnecessary, and is also unattainable within a 
reasonable distance of Washington on account of the lack 
of a suffictent quantity of suitable land. 

The remaining method of discharging the sewage 
directly into the Potomac, the sand and otber heavy sub- 
stances being removed by subsidence, and the coarse 
floating substances intercepted by screens, is the one 
recommended. 

From the best data attainable the ordinary Jow water 
flow of the Potomac is taken at 2,300 cubic feet per 
second, it being considered that the occasions at which 
the discharge may be much less will be at such infrequent 
intervals, aod of such short duration, that no serious 
harm will then result from less dilution of the sewage 
than would be given by the above assumption. Various 
authorities, it is stated, have concluded that a flow of 
from 1.5 to 3.3 cubic feet of water per second will sufh- 


* House of Representatives, Filty-first Congress, First Session. 
Es. Doc. No. 445, pp. 75. Plates XII. 


Samuel M. Gray, and Frederick P.— 


be removed more. 


ciently dilute the sewage of 1,000 people. This, at the 
ordinary low water flow, would provide for a population 
of from 690.000 to 1,567,000. Even at the rate of 4 cubic 
feet per second per 1,000 inhabitants, recommended for 
Chicago, with its large amount of sewage from stock 
yards and slaughter houses—very different from the con- 
ditions prevailing or likely to prevail in Washington—the 
Potomac at its ordinary low stage would provide for 
575,000 people. The opinion is given by the Board that 
the Potomac will dispose of the sewage of a population of 
at least 800,000 without causing offense ‘‘ provided the 
sewage is mixed uniformly with the whole volume of 
water discharged by the river.” 

Three different points of outlet for the sewage, all in 
the Potomac, are considered: (t) Near Easby’< Point. 
(2) Above the Eastern Branch opposite Gravelly Point. 
(3) Below the Eastern Branch, at the first projecting 
point above the Naval Magazine. 

While estimates are given for projects discharging a 
portion or all of the sewage at each of these points, the 
project with the third point of outlet is the one recom- 
mended, on account of the much more rapid and complete 
diffusion of the sewage that will take place there, due to 
the much greater volume of water passing both during 
ebb and flood tides in low stages of the river (ten times as 
much as at Easby’s Point), and the short period of slack 
water at turn of tide, and also on account of its being so 
far below the city as to prevent the return of the sewage 
on the flood tide. 

The outlet opposite Gravelly Point is next in order of 
merit, and the one at Easby’s Point the least desirable 
of all. 

Part ILI. treats of the protection of the low district from 
floods, which though not specifically included in the 
problem submitted to the Board, yet has so many features 
in common with those required for flood prevention that 
it was deemed necessary to consider them jointly. The 
project of Captain Symons only includes raising the public 
streets, alleys and reservations to the requisite height, and 
replacing the public property in the same condition as be- 
fore, including the improvement of the quality of some of 
the pavements. For this he estimates the cost to be 
$2,020,694.05. The cost of raising pr.vate buildings. 
tracks and other structures in the streets belonging to 
private corporations is not included, and these items, to- 
gether with the cost of additional large sewers for storm 
water, the Board estimates, would probably swell the 
total ccst to $5,000,000 This is one-third more than 
their estimate for the total cost of the proposed system of 
sewerage including the protection of the low district from 
floods. There is, moreover, no certainty that future 
freshets may not rise a foot or two higher and still flood 
this portion of the city after it has been raised. 


In piace of thus elevating the grade of the streets, it is 
proposed to construct a dike or levee at one end of the 
low district, from Virginia Avenue to the Monument 
grounds, and a second one at the other end across the 
valley of the James Creek Canal at N Street, both of them 
to have an elevation of six feet above the highest freshet 
line. High Jevel sewers will be built to intercept all the 
storm water possible from the adjacent high lands, So as 
to diminish the amount to be cared for in the low district. 
A large trunk sewer will receive both sewage and storm 
water from this area and deliver them at the pumping 
station at the foot of New Jersey Avenue, on the Eastern 
Branch. Heavy rainfalls will discharge by gravity into 
the Eastern Branch at ordinary stages of the river. Light 
rainfalls will be pumped up and delivered with the rest of 
the sewage to the Naval Magazine outlet; and during 
high stages of the river all storm water will have to be 
pumped up, delivering heavy rainfalls directly into the 
Eastern Branch. The existing sewer on B Street it is pro- 
posed t> utilize for discharging the comparatively pure 
storm water from the adjacent parks into the tidal basin 
during heavy rains. 

Part LV. discusses the questions of the future popula- 
tion of the district, the amount of sewage requiring re- 
moval, the amount of storm water to provide for in pro- 
portioning the sizes of the storm water interceptors, and 
the form. material and minimum velocities assumed for 
the proposed sewers. It also gives a general description 
of the five different projects for which estimates have 
been made. 

The future growth of the district was difficult to esti. 
mate on account of the abnormal increase of population 
during the war period—in the decade 1860 to 1870—since 


which time only two censuses of the United States (1870 
and 1880) were available. The police censuses of 1885 
and 1888 being taken with less care, could not be given 
the same weight. In forecasting the future growth it was 
preferred. therefore, to seek probable maximum and min- 
imum curves rather than a single one, as asual. From 
these the Board gives as its judgment that it is sufficient 
to provide, in the proposed sewage works, for a popula- 
tion of 500,000. 

The water consumption of Washington being unusually 
large, the sewaye flow. including the ground water enter- 
ing the sewer, is taken at 20 cubic feet per individual per 
day ; and the intercepting sewers for carrying sewage are 
proportioned to carry this quantity when running half full. 
This is deemed sufficient to provide for a small amount of 
rain-water and the moderate fluctuation in the hourly con- 
sumption of water, the maximum being 14% per cent. 
greater than the mean. 

Much attention has been given to the subject of maxi- 
mum rainfalls and amount of storm water reaching 
sewers. To assist in the determination of this point, 
tables and diagrams were prepared giving the amount of 
rainfall, duration and rate per hour of the maximum 
rainfalls for several years past in Boston, Providence, 
New York, Phiiadelphia and Washington. 

The estimates for the five different projects considered 
are as follows : 
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The first project, which is the one recommended, con- 
templates the construction of three high-level intercepting 
sewers for storm water and sewage (which will deliver 
their storm water respectivcly at Easby’s Point, in the 
Washington channel at M Street, and in the Eastern 
Branch at the foot of New Jersey Avenue), besides the 
trunk sewer in the low district already mentioned. Three 
low-level interceptors, for sewage, will also be provided. 
to intercept the sewage from all local sewers now existing, 
or to be built in the future and also from the high-level 
interceptors above mentioned. These will discharge their 
contents into the trunk sewer, which, in its turn, will de- 
liver the sewage of the whole city (excepting a part of 
Georgetown, which, it was considered, could continue to 
deliver its small amount of sewage directly into the Poto. 
mac) tothe pumping station on the banks of the Eastern 
Branch. Here, after removing the heavy matters by set- 
tling tanks and the coarse floating matter by screens, the 
sewage will be pumped up to a sufficient height to enable 
it to flow by gravity through a triple line of 48-inch cast- 
iron syphoas under the Eastern Branch, thence through a 
brick outfall sewer to the banks of the Potomac near 
the Naval Magazine, and finally through two 48-inch 
outlet pipes to the edge of the channel, about 500 feet 
from shore. 

An appendix gives a detailed description of this project 
and of the pumping station, centrifugal pumps being 
recommended for lifting the sewage. Detailed estimates 
are given of the cost of the five different projects, the 


tables of rainfall already mentioned, etc. Twelve plates 
accompany the report, including a map of the city of 
Washington, showing the present main sewerage and 
sewage outfalls and territory flooded in June, 1889; 
sketches showing movement of sewage discharged, and 
comparative dispersion at the different outfails; diagrams 
of growth of population in different American cities. with 
estimated curve for future growth of Washington: dia- 
grams of maximum rainfalls in several] cities; curve show- 
ing amount of rain water assumed to reach sewers for the 
conditions prevailing in Washington; plan and profiles of 
the recommended project for a system of sewerage and 
drainage for the district, and a sketch plan of the proposed 
pumping station and accessory works. 

‘he report is one upon which the members of the 
Board have evidently expended much thought and study, 
and is a valuable contribution to the literature of sanitary 
engineering. 
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BUILDING CONSTRUCTION DETAILS. 


No. XXXIV. 
(Continued from page 344 Vol XXI. 


THE CHICAGO AUDITORIUM. 
PART II.—MAIN ROOF TRUSSFS,* 


FIGURE Io is a diagram of half of truss A (Fig. 1, 
page 296, Vol. XXI.) and its suspended ceiling, both 
of which are symmetrical about the center line Z’ Z’. 

Figure 2 shows details of the connections of Fig ro; 
X X is the floor line. 

Figure 3 is a section and elevation at X X, Fig. 2, and 
Fig. 4 is a section and elevation parallel to Z Z, Fig. 1. 

Figure 5 is a section and elevation at Y Y, Fig. 1. 

Figure 6 shoas the connection at the foot of the curved 
frame C, and Fig. 7 is a section and elevation at V V, 
Fig. 6. 

Figure 8 shows the connection of the frame C with the 
foot of suspender rod E, Fig. 1; and Fig. 9 is a section 
and elevation at Z Z, Fig. 8. 

Figure 13 is an elevation showing details of the truss 
N, Fig. « (page 296, Vol. XXI.). 

Figure 15 shows the connection of the sloping ceiling 
beams A A, etc.. to the curved frame C. 

Figure 14 is an elevation at X X, Fig.15. The end of 
the beam A, though not in section, is blackened for 
greater distinctness. 
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Figure 16 is a section and elevation at Z Z, Fig. 13. 

Figure 17 is an enlarged section and elevation from 
Y Y, Fig. 13. 

Figure 18 is an elevation of some of the connections of 
the truss J, Fig. 1 (page 296, Vol. XXI.). 

There are eight panels in the truss, but the details 
shown here of the three end panels illustrate all the 
features of arrangement and construction. 

Figure 1g is a section and elevation at Z Z, Fig. 18. 

Figure 20 and 21 are in section and elevation from 
V V, Fig. 18. 

Figure 22 shows the connection of the foot of the sus- 
pender B to the gallery girder E’. 


(To BE CONTINUED.) 


AT Shefheld, Engiand, of which an English paper 
speaks as one of the smokiest towns in the world, the 
smoke prevention question is being vigorously agitated. 


THE Pittsburg Commercial Gasetle complains that street 
railway franchises in that city are free as air. and that, in 
consequence, large sums of money are lost to the city. 


* Part I., General Description aad Elliptical Ceiling was pub- 
lished April x2. 
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THE FILTRATION OF NATURAL WATERS.* 


In the study of the subject of filtration of water for 
drinking purposes, we shall arrive at no clear and valuable 
ideas unless we distinguish sharply between mechanical 
filtration, which deals only with the interception and re- 
tention in the filter of the solid particles suspended in the 
water, and filtration combined with the oxidation of 
organic matter, that in solution, as well as that in suspen- 
sion in the water. ‘lhis latter process—the purification 
of the water by the oxidation of its organic contents—can 
be accomplished only by intermittent filtration, the former 
—the mere removal of the solid particles in the water— 
may be accomplished by continuous filtration, as practiced 
in many large cities in Europe. 

When we speak of the purification of water by filtration. 
we mean in a general way that a water is thereby rendered 
fit to drink which was unft or unattractive before it was 
iltered. The change effected by filtration may be simply 
the removal of vegetable or earthy matters, whereby the 
water is made more palatable and more attractive in ap- 
pearance, or it may be more radical in converting water 
which was positively harmful into a good drinking water. 
Widelv different in action as are the two systems of filt-a- 
tion, the intermittent and the continuous, yet it is possible 
by both systems to improve the quality of a bad water. 

In the system of continuous filtration, in which there is 
little or no change made in the dissolved organic matter, 
it might at first thought seem as if there could be only im- 
perfect purification; but it must be borne in mind that it 
is possible in this system to remove in great part even 
those very minute organisms, the bacteria. 

The germ theory of disease furnishes us with the sim- 
plest explanation of the way in which water does harm, 


“LATTVICED 


2-¥S¢E8 


and if we can, by simple mechanical filtration, remove the 
harmful germs from the water, we have effected a true and 
efficient purification of that water, whatever may be its 
chemical composition. 

When water is said to be well, or moderately well, or 
completely purified by filtration we cannot know what 4s 
meant unless we know what is the standard of purity im- 
plied. Is it simply the removal of color, odor and sus- 
pended matter; is it chemical purity, meaning thereby the 
absence of unoxidized organic matter; or is it bacterial 
purity, or freedom from germs? Again, what shall we 
say of water of high chemical purity, with high bacterial 
contents; or what of a water with few or no bacteria 
which contains considerable organic matter capable of 
undergoing change? 

Intermittent filtration is capable of giving water free 
from organic matter and free from germs; continuous 
filtration, if conducted very slowly, is capable of giving 
water free from bacteria, without odor and color, but 
which may contain much dissolved organic matter. Inter- 
mittent filtration effects the oxidation of the organic mat- 
ter in solution as well as that in suspension; continuous 
filtration has little or no effect on the organic matter in 


solution. 


After laying such stress on the removal from water of 
bacteria, it sounds like a paradox to say that purification 
both by intermittent and continuous filtration depends on 
the presence in the filter of bacteria in enormous number, 


* From a paper by Thomas M. Drown before the Boston Society 


of Civil Engineers, published in the /owrnad of the Association of 


Engineering Societies. 


and that without them the purification would in both 
cases be impossible. 

The idea is not a new one that the bacteria of decom- 
position are benign and useful! organisms which break up 
organic matter, rearrange its atoms and convert it into 
mineral matter so that it may again serve as food for 
plants. If we keep away the bacteria from a mass of 
dead organic matter it undergoes no change whatever. 
All processes of decay of organic matter are absolutely 
dependent on the presence of these micro-organisms, 
which, so far as we know, have no other than a beneficent 
role to play in nature. 1 say this is now a matter of 
common knowledge and one is therefore not unprepared 
to hear, that in the purification of water by intermittent 
filtration the ground or sand upon which the water is 
poured is full of bacteria, in fact, that it is the design of 
the process to cultivate them and have as many of the 
micro-organisms in a cubic inch of ground as possible. 

If one pours over a column of clean, bright, sand. free 
from bacteria, impure water, as sewage, it will flow out 
about as bad as it entered the sand. But if it is poured 
over a column of sand in which septic bacteria have been 
cultivated, so that the sand may be said to be fairly reek- 
ing with bacteria by the million, the water may flow out 
as pure (organically) as spring water. 

Sewage is a substance which contains all of its nitrogen 
in the unoxidized form. Its principal ingredient is free 
ammonia; it also contains considerable organic nitrogen, 
or albuminoid ammonia, but of nitrous or nitric acid it 
contains none. When sewage is exposed to the air in 
mass, oxidation goes on very slowly, because it can only 
get air from its surface; when it flows out into streams, 
the oxygen dissolved in the water of the streams quickly 


ae 


TT 
Se 
a 


a) eee nel 


ed baled 
i 
oS | lb 


Am ~~ 


< ong y 


\-B" voFL 


. 
a so er legion > rs 
» Y A rs» SY I 
” Tae 


ERX LINE 


LAST 


=. 3 
| * 
TO OE ERT TT TOT Er eT oe 
, 


{ “ft 
1 
3 


- | 
) 

or patent 
cSt ch ae 


l. 
2 = 
™ 
i] 
AL - 
honed 


oxidizes the ammonia. When the sewage is exposed to 
the air in very thin layers, as when a porous material like 
sand is moistened with it, oxidation goes on with great 
rapidity. It was until recently considered that this oxida- 
tion was a direct chemical combination of the elements of 
the organic matter with the oxygen of the air, or the oxy- 
gen dissolved in the water, but we now know that nitro- 
gen is not oxidized by the direct contact of decomposing 
nitrogenous matters with air, unless bacteria are present. 
and the inference seems a fair one that the greater the 
number of bacteria the more rapid the process of oxida- 
tion. Sewage itself usually contains hundreds of thou- 
sands of bacteria to the cubic centimeter which are dor- 
mant until air gets access to it. If sewage is preserved 
out of contact of air, the bacteria of decomposition will in 
time all die. 

The experiments of the Massachusetts State Board of 
tlealth on the purification of sewage by intermittent 
filtration which have been carried on at Lawrence for the 
past two years, under the direction of Mr. tliram F. 
Mills, the engineer member of the Board, have added 
largely to our knowledge of the conditions governing the 
purification of nitrogenous Organic matter. Here are 
large tanks, y4, of an acre in surface, filled with different 
materials—co .rse sand, fine sand, river silt, muck, garden 
soil, clay, etc.. tothe depth of 5 feet. on which is poured 
from day to day sewage in known amount and of known 
composition. The effluent water from this sewage filtra- 
tion is collected, measured and analysed and the precise 
amount of purification determined. The result of two 
years’ work at this station will! shortly be published in the 
Report of the Board now in press. I will at present give 
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one or two of the facts that have been there developed. 
The purification of the sewage means the complete oxida- 
tion of all its organic ingredients both in solution and in 
suspension—the carbon to carbonic acid, the hydrogen to 
water, and the nitrogen to nitric acid. ‘he filtering ma- 
terials best adapted to the purpose are those which are 
fine enough to retain considerable sewage in their pores 
and also plenty of air at the same time. 


The body ot porous matetial is, when in good working 


order, a very delicate machine. It must be coaxed up to 
its highest efficiency by gradually increasing the amount 
of sewage. This means, in al] probability, that we must 
develop in the pores of the sand an immense number of 
bacteria to be constantly on hand in the different layers to 
attend to the sewage as it reaches them. During the first 
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winter there was no nitrification in these tanks, and. con- 
sequently, no perfect purification, but on the advent of 
spring, when the temperature of the effluent water reached 
39° Fahr. nitrification began and has continued ever 
since, the cold weather of the second winter failing to 
stop it. 

‘The tank which has given the best results, that is, a 
good purification of the largest quantity of sewage for a 
long period, is filled with coarse mortar sand, most of the 
grains of which average about 0.06 inch in diameter. This 
has given an effluent day after day organically as pure as 
many drinking waters, when receiving sewage at the rate 
of nearly 60,000 gallons per acre per day. 

One would naturally ask why is not this the ideal sys- 
tem of purification of all surface waters, even those that 
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are not polluted by drainage of any kind but which con- 
tain much vegetable suspended matter, and have, in con- 
sequence, sometimes, a bad odor; or waters which are 
unattractive in appearance by reason of dissolved coloring 
matter ? 

One of the tanks of the Lawrence Experiment Station 
has filtered Merrimack water intermittently for more than 
two years at the rate of 300,000 gallons per acre per day. 
The filtering material consists of 3 feet 8 inches of coarse 
and fine sand and fine gravel; 10 inches of yellow sandy 
loam, and 6 inches of brown soil in the same position as 
found on the river bank. During the day the surface of 
the sand is generally covered with a few inches of water, 
but at night and on Sunday air gets excess to the sand. 

The water is free from microscopic organisms. and the 
bacteria rarely exceed Io or 20 per cubic centimeter, while 
the water applied has generally a few hundred. During 
the two years that this tank has been in operation the 
surface has not been cleaned or disturbed in any way. 
‘Lhe slow rate of filtration (being only about one-half an 
inch an hour per square foot of surface) is due to the con- 
siderable amount of very fine material contained in the 
soil and loam. 

But one must bear in mind, in connection with the 
rate of filtration, that the thoroughness of the purifica- 
tion, meaning thereby the oxidation of the organic 
matter, is much greater in intermittent than in continuous 
filtration. 

This system of intermittent filtration for natural waters 
has never, I believe, been carried out on the large scale, 
although the possibility of its being practicable in some 
localities has been discussed. It is the system that 
nature suggests, for it is intermittent filtration which sup- 
plies the springs which furnish the ideally pure and per- 
fect drinking water. With intermittent filtration the de- 
posit of organic matter in the pores of the sand would dry 
ae or become oxidized when the ground was more or less 

ry. 

It has‘been to many a difficult matter tu explain how 
filters working continuously, and constantly covered with 
water, could intercept objects so much smaller than the 
spaces between the particles of sand. It was easy to 
imagine that some of the minute suspended particles might 
be caught between the particles of sand, but that practi- 
cally all the suspended matter, even the minute bacteria, 
could be removed in a good-working filter, seemed to 
indicate that the efficient working of a filter depended on 
the fact that it became nearly clogged on the surface by 
the algze and other matter which held back even the smallest 
objects. But if this were the case it would save time to 
use a finer sand at the outset, which experiment shows will 
not accomplish the purpose. 

Piefke has given usthe clearest conception of the action 
of sand filters in removing the suspended matters, includ- 
ing bacteria, from surface waters. The chemical effect is 
very slight, as might be supposed when one reflects that 
the duration of the passage of the water through the sand 
seldom, if ever, exceeds 5 % hours, and. since the filter is 
kept constantly covered, there is no oxvgen present but 
that dissolved in the water. But the mechanical effect in 
removing suspended matter—-mineral and organic—is very 
great. ‘Ihe Spree water. which forms part of the supply 
of Berlin, contains as high as 100,000 bacteria per cubic 
centimeter at times, aud the number in the filtered water 
rarely exceeds 100, that is, the reduction of bacteria may 
reach 99.9 percent. The thickness of the sand layer is 
generally from 2 teet to 3 feet, and this rests on a layer of 
coarser gravel, which is without any effect on the filtra- 
tion. The size of the sand is seldom finer than one-filtieth 
of an inch, which leaves channels between the grains that 
500 micro-organisms could pass abreast. Smaller still are 
the particles of clay which give a milkiness to water, and 
yet when one of these sand filters is working well, both 
clay and bacteria are held back in the sand. It takes a 
new filter about two weeks to get to its maximum efficiency, 
and if the sand be first carefully cleaned and sterilized by 
heat, then it takes much longer, many weeks, before the 
hiter works well. 

On examining with the microscope the surfaces of the 
particles of sand when the filter is in perfect working 
order, they are found to be coated with a greasy, slimy 
substance, which is a mass of bacteria jelly. It is to this 
coating of bacteria jelly that Piefke attributes the efficiency 
of these filters, and until the jelly forms in sufficient 
amount to completely envelope each particle of sand, the 
Glters work imperfectly. This then is his explanaticn of 
the fact that minute micro-organisms and particles of 
clay of infinitely smaller size than the channels in the 
sand are stopped in their passage through it—they are 
simply caught in this slimy coatirg and cannot get iur- 
ther. 

A filter of this kind is, like that used in intermittent 
filtration, a very delicate instrument and it is very easy to 
disarrange it. Disturbance of the sand or suddenly in- 
creasing the pressure of the water may have, as a corse- 
quence, a rush of bacteria into the filtered water. Quite 
regular working is an essential condition of success. The 
rate of filtration is on an average only four inches verti- 
cally an hour, so that in the passage of the water through 
the sand, one-third of which is interstitial space, its rate is 
three times as great, or 12 inches an hour, and the sand 
layer being two feet thick, the water is in contact with the 
sand only two hours. In very turbid waters or waters 
very high in bacteria the filtration is often decreased to 
one-half this rate or even less, and in comparatively clear 
water, with low bactetia, the rate may be doubled. ‘Ibe 
working of the filters in Berlin is governed entirely by the 
number of the bacteria in the filtered water, this being the 
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simplest way of judging of the efficiency of their working. 
One hundred bacteria per cubic centimeter in the filtered 
water is considered a good result on the Spree water, 
which contains always many thousands To give practi- 
cally sterile water would require a d'minished rate, say to 
one vertical inch an hour, which would be impracticable 
without enlarging the filtering plant. 

The surface waters used to supply London from the 
Thames or the Lee are filtered by the method of continu- 
ous filtration, a surface of 100 acres being required for 
the purpose. The thickness of sand differs with the dif- 
ferent companies supplying the city with water, from two 
feet at the East London and Grand Junction Companies 
to four and a half feet at the Chelsea Company, and the 
rate of filtration per hour, in imperial gallons per 
square foot of filtering surface, is two and one-sixth 
with the Lambeth Company, to two and one-half 
gallons with the Southwark and Vauxhall Com- 
pany. Two and one-half gallons, or five vertical 
inches an hour (which is seldom attained) is considered 
the maximum consistent with good clarification. Com- 
plete analyses are made of the water supplied to the 
metropolis by the different companies. Some of the de- 
terminations, as for instance, color, and the amount of 
permangenate to oxidize the organic matter, are made 
daily, other chemical determinations are made weekiy. 

The only filtering plant in this country, that I know of, 
which at all compares with the plants in Europe is that at 
Poughkeepsie where the Hudson River water is converted 
into good clear water, thouzh not absolutely free from 
color. Mr. Fowler, the superintendent of the works, 
writes me with regard to the details of the filtration: 
‘* Our usual rate of filtration is about six inches per hour, 
vertically, and this we regard as the maximum of efficiency, 
although we can sometimes do good work, so far as clari- 
fying is concerned, at double that rate, and at other times 
are unable to do good work at one-half that rate, although 
the latter condition is exceptionaJ. Very much depends 
upon the condition of the water in the river. The depth 
of water on the sand varies from one to three or four feet, 
and the difference of level between the surface of the 
water on the beds and that in the intermediate basins is 
usually two to four or five feet.” 

The rapid filtration of water through coarse gravel is 
not unfrequently carried out at water-works to remove the 
larger particles floating in the water. When a hilter of 
this kind is cleaned it is surprising to see the amount of 
fine dirt of all kinds that has been intercepted by the 
coarse material. Filters of this character do not pretend 
to purify the water in the sense of removing bacteria or in 
oxidizing the organic matter, but they are useful just to the 
extent to which they clarify the water and thereby improve 
its appearance. | _ 

The American system of filtering large quantities of 
water may be said to be the mechanical filters working 
under pressure. These filters are composed of 4 or 5 
feet of moderately fine sand (some have also a mixture of 
coke) inclosed generally in boiler iron cases. ‘lbey work 
with tremendous rapidity, sometimes over a 100 vertical 
feet an hour, but 40 feet is said by some to be the highest 
rate consistent with good filtration. In this system alum 
is generally added to the water as a coagulent. Its effect 
in very small amount is quite remarkable—say a grain to 
a gallon or even less—in retaining the solid matters of the 
water in the sand of the filter. The alum is decomposed 
by the carbonates in the water and hydrate of alumina is 
precipitated. This is a gelatinous and slimy substance, 
and immediately surrounds the alge, clay and anything 
else that may be suspended in the water, and the sand re 
tains this coagulated mass. Alumina has also the effect 
of taking the color out of water, so that clear, colorless 
water may be obtained by this process from swampy 
waters full of growing algz, with almost incredible 
rapidity. 

These filters are in very general use in paper mills and 
other industrial works where a clear colorless water is 
needed, and where a colored turbid river water is the only 
natural supply available. They have also been introduced 
into some cities of considerable size as, for instance, Long 
Branch, Chattanooga and Atlanta, and they are said to 
give water that is satisfactory to those who use it. ‘The 
objection to the system is the use of alum. If all the 
alum used were decomposed in the few seconds that it 
takes the water to pass through the filter, so that no unde- 
composed alum passed into the filtered water, there might 
be no objection to its use, but this is not always the case. 
‘The amount of alum used is ordinarily small, and it is 
claimed that if it even all went into the filtered water it 
would not injure it for drinking. This may be so, but the 
prejudice that exists against drinking water which has 
been treated with ‘‘ chemicals” is so strong that it is not 
likely that any system using a coagulent in a soluble form 
will find general acceptance. Under some conditions, 
when the water bas high color with much suspended mat- 
ter, the alum has to be increased largely to give good re- 
sults. I have known as high as 17 grains to the gallon to 
be used with a very bad swampy water. 

In this connection should be mentioned the spongy iron 
filter of Bischof, which gives most excellent results both 
in taking out suspended matters from the water, including 
the bacteria, and also decreases the hardness of the water. 
This filter has been used on the small scale in houses, and 
also on the large scale in Antwerp to decolorize and other- 
wise purify the water of that city. The filter is composed 
of finely divided metallic iron made by reducing iron ore 
by means of carbon at a temperature below fusion. Its 
action was not understood fora long time, and the mystery 
that surrounds it was an additiona] recommendation for it. 
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The rationale of its working seems to be this, namely, 
that the iron being in a very finely divided state is dis- 
solved to a slight extent by the combined action of the 
oxygen and carbonic acid in the water, and the ferrous 
carbonate thus produced is further oxidized, forming hy- 
drate of iron, and then this acts as a coagulent just as the 
alumina hydrate does. ‘he system was said tobe too ex- 
pensive on a large scale, and it has now been replaced at 
Antwerp by the Anderson process in which the dark water is 
made to pass through a long revolving iron cylinder in 
which there is a large quantity of fragments of cast-iron. 
These fragments of iron in their friction one on the other 
are abraded, minute particles are broken off, which are 
dissolved in the way above described. The water coming 
from the revolving cylinder is exposed to the air, the iron 
oxidizes and precipitates, combines with the coloring 
matter in the water, incloses the solid particles, and is 
then filtered out through sand. The process is said to 
work satisfactorily and give clear colorless water. There 
is no objection to this use of iron as a coagulent provided 
that it is all oxidized and precipitated, and none is carried 
in solution into the filtered water; but this takes time. 

Both alum and iron salts have a tendency to sterilize 
water. ‘Their action may be both direct by killing the 
bacteria, and indirect by removing them with the pre- 
cipitated alumina or iron hydrate. If a drop of a solution 
of alum, or of iron chloride be added to a gallon of turbid 
water, it will become perfectly clear in the course of a few 
hours, the alumina, or iron hydrate, which is formed in 
the water, settling to the bottom and carrying all the sus- 
pended matters with them. It has been proposed to 
clarify Mississippi water by adding a very small quantity 
of an iron solution to the water in the settling basins. 


Correspondence. 


Communications giving information or opinions on matters 
of general interest to the engineer, the architect, the con- 
tractor, or the municipal officer. will be welcomed in this 
column. Fairness will suggest that when communications 
are sent simultaneously to this and other journals we 
should be informed of it at the time. Anonymous letters 
will not be noticed. 
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THE SECRETARYSHIP OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


BROOKLYN. November 12, 1890. 
To the Editor of THe ENGINEERING RECORD. 


Sin: The Nominating Committee of the American 
Society of Civil Eagineers has recently submitted a list 
of offices to be balloted for at the annual meeting, among 
which is that of a non-resident associate for secretary. 

‘This nomination conflicts with the organic law of the 
society. Its constitution divides the membership, with 
regard to location, into two classes; those who reside 
within 50 miles of New York City being resident, and all 
others being non-resident. It confers upon associates all 
of the privileges of membership except the right of voting ; 
it makes the secretary a director, who is a trustee under 
the act of incorporation and the laws of New York State. 
upon whom, with his colleagues, devolves the manage- 
ment of the society’s affairs (requiring him to vote, which 
an associate may not do), and it prescribes that of those 
named for offices by the Nominating Committee, one 
vice-president, three directors, the secretary and treasurer, 
shall be resident members. 

The nomination is inconsistent with the usages and 
policy of the society up to the present time. Those active 
in its councils and familiar with its history have hereto- 
fore uniformly held that its officers should be elected from 
its resident membership. The nomination is also con- 
trary to precedent. ‘The frst Nominating Committee 
first named for secretary a non-resident methber, and 
afterwards substituted a resident member, who was elected 
and has served since. 

It would seem that of all classes of men engineers 
should be strictly obedient to law, particularly that of 
their own making. In his practice and of his standing 
among his professional brethren, the crucial test is his 
interpretation of ‘‘ what is written’’ 1n contract or what 
is understood by agreement between those with whom he 
has to do, and his decision thereon without fear or favor. 
‘* Mr. Fisher,” said the president of a leading railway to 
his chief engineer, ‘‘ Why are you regardless of your own 
interests?'’ ‘' In what particalar,’’ was inquired. ‘‘ You 
take the part of contractors against the railroad.” ‘‘ Do 
not you know,” was the reply, ‘‘that in my position I 
have always to determine that which is right and just 
between the parties?’’ ‘Those whose good fortune it was 
to know the chief engineer never doubted that he did this 
faithfully and well. 

It is said that now to the members will be given the 
opportunity of voting in favor of the policy (fs) that 
‘* the secretary shall be one not practicing as civil engi- 
neer;’ and (second) who will give ‘‘ his entire time and 
effort to the society and the furtherance of its interests.” 
Waiving the contention that the irregularity of the pend- 
ing nomination renders it void, it is difficult to see how 
any decision upon the frs¢ proposition may be had at the 
present time unless two candidates are offered for ballot, 
each understood to represent the one or other diverse view 
as to the grade of membership from which the secretary 
shall be chosen. The result as to the second proposition 
will also be indefinite. Without action by the society be- 
fore the annual meeting otherwise determining the secre- 
tary may continue to accept other engagements, and to 
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devote thereto such of his time and energy as may to him 


seem right, having due regard for the interests, personal 
to himself and accruing to bis benefit, with which every 
true man is charged. 

Whatever unfavorable criticism of this practice heretofore 
has been made, no matter how intended, has really not been 
of the secretary, but of the society itself, because of its 
peculiar conception of the position of its chief executive 
officer. Formerly the secretary received $3,000 per year, 
out of which he paid his assistants—a plan which inge- 
niously lessened his own compensation, as by his faith- 
fulness and efficiency he increased the measure of service 
to be rendered. . Now he is paid the full sum and _ per- 
witted to occupy a part of the societv’s house not other- 
wise used. Such, heretofore, has been the gauge of value 
by the society of the important and exacting duties dis- 
charged by a leading member. Is it strange that non- 
professional men fail to duly appreciate an engineer's 
worth and standing? 

Generally there is more or less complaint that the 
society does not, in the public mind, take the rank or exert 
the influence which it should. Its publications, issued at 
irregular intervals and long after the date they bear, fail 
to keep the membership promptly informed of the advances 
made in professional knowledge and of the transaction of 
the society’s business. In quality of matter and tyfo- 
graphical style they are surpassed by some of those of 
kindred associations. Its library, rich as it is in rare and 
valuable material for study and reference, is consulted 
with difaculty by those who visit it, and to all others its 
treasures are practically inaccessible. 

The efficiency of the requisite measures to enhance the 
worth, influence and strength of the society depend 
greatly upon the secretary. His powers should be ampli- 
fied and increased; his duties enlarged and definite; his 
responsibility, clear and undivided ; and, last but not 
least, he should be generously sustained and supported by 
the membership. His whole time and energy should be 
devoted to the service of the society. it being understood 
that during the official term he shal] not accept other 
permanent engagement; for which his salary should be 
that of a chief engineer, and not less than $5,000 per year. . 

Whoever fills this office should also possess abundant 
theoretical and practical knowledge due to a thorough 
training «and a wide experience in the practice of engi- 
neering, together with those personal qualities which fit 
him to shape the opinions and direct the consequent ac- 
tion of those associated with him. In brief, he should 
either be the incumbent if he will longer serve, or one so 
nearly like him as the society may fortunately elect. 


G. LEVERICH. 
[Editorial reference to this letter is made in another 
column. ] 


DISPOSAL. OF PUBLIC SEWAGE. 


Dr. BENJAMIN D. LEE, Secretary of the Pennsylvania 
State Board of Health, has issued a circular on ‘‘ The 
Disposal of Sewage of Public Places.” The general ten- 
dency is to conduct the sewage of all large institutions 
into large streams, polluting them and making this one of 
the most urgent problems with which the sanitarian has to 


deal. 

The city of Philadelphia was enjoined recently against 
the use of a small stream into which a sewer emptied and 
contaminated the water which had been clear prior to the 
introduction of the conduit. 

Secretary Lee, in arguing upon the question, says : 

‘It is evident that if a city, which possesses the right 
of eminent domain, and is, by the terms of its charter, 
especially authorized to construct sewers, can be enjoined 
from discharging its filth into a small stream running 
through private property, so much the more can a hotel, 
school, hospital or jail. 

‘‘ This matter is forcing itself upon the attention of 
borough authorities, hotel proprietors, mill owners, and 
other employers of large hodies of operatives throughout 
the entire commonwealth. 

‘The State Board of Health is especially desirous that 
all State establishments, such as asylums, hospitals, col- 
leges and schools and all county institutions, such as jails 
and almshouses, which derive a portion, if not all of their 
support, from the public funds, and which are generally 
looked upon as models by the communities in the midst 
of which they are placed, should set the example to mu- 
nicipalities and private individuals of making proper pro- 
vision for the purification of their sewage before it 1s per- 
mitted to enter any stream. The Board. therefore, 
earnestly represents to the trustees or other responsible 
heads of all such institutions the seriousness of this grow- 
ing evil, urging that no time be lost in remedying any 
offensive and dangerous conditions which may be found 
to exist.” 


‘**MopERN RuRAL Homes” for September, October 
and November, 1890, published by the National Archi- 
tects’ Union, Philadelphia, Pa., contains, like the earlier 
edition, a number of suggestions for country houses in 
the shape of perspective views and plans, with brief de- 
scriptive particulars. The latter explain more clearly, 
than do the plans to the non-professional reader, the main 
details of the dwellings considered, and refer to the natur 
of the material to be employed, propesed methods of heat 
ing, etc. 
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ELECTRIC MOTORS, 
(Continued from page 382 ) 
THE THONE MOTOR. 

Tue Thone Motor is built by the Hawkeye Electric 
Manufacturing Company, of Davenport, Ia. ‘The most 
characteristic feature of the motor is its field magnets and 
the armature. 
powerful horse-shoe magnets, of a form corresponding 


The field magnets consist of two heavy and 


with the natural lines of force and terminating with their 
like poles in a massive pole-piece. ‘here are no abrupt 
corners. 

The motors are 
When the motors are to run at a constant speed, the 


used for various kinds of work. 


Fic. 28.—ARMAILURE AND COMMUT 


THE THONE MOTOR. 


plain shunt winding is used. They are also made 
for speeds which require a maximum and _ mini- 
mum—such, for instance, as ice cream freezers, cual 
mining hoists—in fact, where various speeds are required. 
The method of regulating the speed for this kind of work 
is simple and positive in its action. The armature is of 
the well-known Gramme type. ‘he core is built up of 
soft charcoal-annealed iron wire, laid in sections on a true 
drum, which is securely fastened to the shaft. The shaft 
is of steel, and runs in bronze bearings, firmly bolted to 
the pole pieces. ‘he commutator segments are of drop 
forged copper, insulated with mica between the segments, 
as well as under the heads. 

The motors are manufactured in sizes from % to 
100 horse power. Figure 27 represents a general view, 
and Fig. 28 shows the armature and commutator com- 


plete. 
THE PRFRRET MOTOR. 


The Perret motor, made by the Elektron Manufactur- 
ing Co., 79-81 Washington Street, Brooklyn, N. Y., is 
illustrated by Figs. 29, 30, and 31. 

Lhe chief distinctive feature of the Perret machines is 
the lamination of the field magnet. Instead of casting or 
forging this in several solid pieces, as is usually done, it 
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| Fic. 3t.—DIAGRAM OF MAGNETIC CIRCUIT OF 
PERRET MOTOR. 


is built out of thin plates of soft charcual iron, which are 
stamped directly to their finished form and clamped 
together by bolts in such a manner as to secure great 
mechanical strength. The advantages of such a construc- 
tion are c'aimed to be a magnetic field of much greater 
intensity than can be obtained otherwise, and the preven- 
tion of all wasteful induced currents in magnets and pole 
pieces. The armature core is also laminated, and the 
plates have teeth. which form longitudinal channels on its 
periphery in which the coils are wound. The plates in 
both field a d armature are in the same plane, and are of 
soft charcoal iron, with its grain running in the direction 
of the line of magnetic force, and there is no air gap 
between the iron of the field and the iron teeth of arma- 
ture, except that required for clearance in rotation. The 
armature coils being practically imbedded in the armature 
are claimed to receive the highest inductive effect from 
the magnetized iron 

The Perret motors are all of the slow-speed type, run- 
ning, it is claimed, at less than half. the speed of many 
other motors of equal power and weight. The advantage 
of thisis pointed cut to be less rapid deterioration, and 
the absence of expensive gearing. The regulation of the 
motors is entirely automatic, freedom from sparking at the 
commutators is claimed, and the mechanical details are 
said to be well worked out. 

Figure 29 shows the form of two-pole motor used for 
from to 2 horse-power. Figure 30 represents an end 


. £.Co. ALY 


Fic. 30 —MULTIPOLUR MUTOR. 
THE PERRET MOTOR. 


view of a motor of the multipolar type. This pattern has : 
been adopted by the company for al! sizes above 2 horse- 
power. Figure 31 is a diagram showing the magnetic 
circuit, the dotted lines representing the direction of the 
lines of force. 

The Perret motors are made in sizes from +5 horse- 
power up to 20 horse-power. 


(lO BE CONTiNUED ) 


STEAM HEATING FOR PASSENGER CARS ON 
THE PENNSYLVANIA RAILROAD. 


A DESCRIPTION of the passenger car steam heating 
system with which the Pennsylvania Railroad has been 
experimenting is given by Theodore N. Ely, of Altoona, 
Pa., in the November number of the /Journa/ of the 
Franklin Institute. 

Mr. Ely states that the Pennsylvania Company’s ex- 
periments have confirmed their belief that the return sys- 
tem is the one which must finally prevail if the best 
results are desired. 

A return system, he explains, is one which, by the aid 
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Fic. 29.—TWO-POLE MOTOR. 


of a pump or other vacuum producing device, brings back 
to the tender of the locomotive the water of condensation 
derived from the steam which has given up its heat in 
warming the cars. 

In the Pennsylvania Railroad system, as shown in the 
acompanying illustration, an ordinary pump is used as a 
means of obtaining the necessary vacuum, and is located 
conveniently on the inside of the tender. 

The steam to supply the system is taken from the 
bridge pipe X of the locomotive and passes into a reduc- 
ing valve, R, where the pressure is reduced tu about 40 
pounds ; it then crosses over to the tender by means of a 
hose pipe, and enters a second reducing valve. The first 
of these valves is set to protect the hose pipe, the latter to 
protect the train from extreme pressure. 

Before the steam enters this second reduciag valve a 
branch is taken off to drive the pump P, and on the other 
side of the valve, the exhaust steam from the pump con- 
nects so that this steam may be turned in to heat the 
train, 

Leaving the second reducing valve the supply pipe runs 
to the back of the tender and here crosses over and con- 
nects with the main supply pipe S under the car. This 
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pipe runs the entire length of the car and connects to the 
next car, and so on, forming, when the train is coupled 
up, a supply pipe running the entire length of the train. 

In the center of each car a branch leaves the main pipe 
to supply the car with steam. At this point a three-way 
cock, C, is placed on the main pipe and arranged so as to 
allow the steam to flow along the main pipe and into the 
branch at the same time; this is the same in all of the 
cars, except the last, where it is turned in such a position 
as to allow the steam to flow into the branch pipe only, 
further communication back of this on the main pipe being 
cut off. This cock is operated from the inside of the car 
and obviates the necessity of placing a cock at each end 
of the pipe, which cock when closed, as in the case of the 
rear of the last car. forms a pocket in which the con- 
densed water may freeze. The main pipes leading 
through this three-way cock. have a pitch to either end, 
and are so arranged that when uncoupled they will drain 
themselves. This branch pipe conducts the steam toa 
reversing valve, V, which will be explained later on. By 
means of this the steam is distributed to both sides of the 
car, the two pipes conveying this steam coming up 
through the floor on opposite sides of the car and con- 
necting with regulating valves D, placed to control the 
heat ; these two valves stand, one on either side of the 
aisle under the center of the seats, and are easily operated 
without disturbing passengers. 

The arrangement of radiators H, pipes, etc., inside the 
car on both sides are exactly the same, both sides being 
operated independently, so that in case of a leak it is only 
necessary to shut the steam off one side. 

The regulating valve is the highest point reached, the 
pipes being so arranged that any condensed water that 
may accumulate will find its way out when the cars be- 
come uncoupled. From the regulating valve, the steam 
is conducted by a 3-inch pipe to the radiators, which are 
located in the corners of the car, and from them back to 
the center, by means of a cast-iron radiator pipe B, two 


2 eye 


inches wide, four inches high, with radiating ribs one inch 
apart; these pipes are bolted together in lengths of about 
six feet. 

In the center length of the cast-iron pipe, the exit for 
the condensed water is placed. This is a foot lower than 
the regulating valve, so arranged that all the water con- 
densed in the ra liators, etc., will find its way to this point. 

A piece of 2-inch wrought iron pipe, capped, is screwed 
into the cast-iron radiator pipe under each seat to give an- 
ditional heating surface. The object is to condense as 
much of the steam in the radiators as possible, and this is 
done by throttling the exit from the cast-iron pipe. The 
two exits are connected with the reversing valve by two 
pipes which go through the floor and are brought by the 
reversing valve again into one pipe. The arrangement 
frcm this point is the same asin the supply pipe—namely, 
the pipe leaving the reversing valve connects with a three- 
way cock R, situated on the main return pipe S’, which 
runs the entire length of the car, and on the ends of which 
the couplings are placed, forming again when coupled a 
main return pipe running the length of the train; the ob- 
ject of the three-way cock here is the same as in the 
former case, and is operated from the inside of the car. 

This return pipe connects with the suction end of the 
pump so that all of the condensed water is drawn out of 
the system into the return pipe, which conducts it to a 
condensing coil in the tank, to insure all of the steam 
being condensed before entering the pump; after passing 


through the pump it is discharged into the tank. The 
connectico T, from the pump, leads to the tank. 
Reterence was made toa reversing valve. Theconclu. 


sion that will have been drawn from the foregoing is that 
there are two main pipes under each car, one a supply, 
the other a return. 

Should a car oratrain be reversed, the pipes will change 
places; that is, instead of having the supply pipe on the 
left-hand side, it will be onthe right-hand side; the object 
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of the reversing valve is to obviate this difficulty, and is so 
arranged that by a simple movement, from inside the car, 
the pipe that was performing the duty of asupply will now 
perform the duty of a return. Another important feature 
of this valve is that by further movement a connection is 
made with the exit from the radiator pipes to the atmos- 
phere, thereby changing the system to a direct one; the 
advantage of this is that in the event of the pump failing 
it would be the work of a minute to set the valves for the 
direct steam. Again, should it be necessary to couple one 
of these cars to a train fitted with the direct system, it 
would work equally well. The couplings used are what 
may be termed as ‘‘male and female,” and so arranged 
tbat one of the same kind is on opposite diagonal! corners 
of the same car; the male coupling is attached to the main 
pipe by means of a rubber hose pipe in the form of an 
‘*S” in a horizontal plane, which allows for all of the 
movements between the cars, while the female is screwed 
on the main pipe on the opposite side. 

The male coupling has placed on it a spiral spring in- 
closed in a case, movable in a longitudinal direction; upon 
this case are placed two trunnions; the female coupling 
has fastened to its end a joint ring for making it tight 
against the end of the male coupling; upon it are also 
placed two trunnions which serve as the hinges for the 
latch, This latter consists of a forked bell-crank ful- 
crumed upon the trunnions, and has its short arms fur- 
nished with recesses arranged to engage with trunnions 
on the male coupling. 

When two cars are brought together, the latches are 
thrown back and male and female couplings brought end 
to end; a movement of the latch in opposite directions 
causes the recesses on the short arms of the latch to en- 
gage with the trunnions on the male coupling, the two 


arms brought tight against each other, and in so doing, 
the spiral spring is compressed, which allows for small 
variations in length of the couplings and insures the same 


pressure between their faces. 
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The long arm of the latch is fastened by means of a 
chain to the platform of the car upon which the male 
coupling is placed, and this chain is made of such length 
that when the cars are uncoupled, it will pull the Jatch 
over and release the steam coupling. 

The operation of the system is clearly indicated by the 
arrows of the diagram. 

The problem of heating a train on a cold day is a sim- 
ple one as compared with that of heating a train on a mild 
day. It will be understood that the direct system requires 
steam at some pressure for distribution, and soin the pipes 
there can never be a temperature of less than 212° Fahr. 

With such a temperature on a mild day it is difficult to 
regulate the temperature of the cars. The Pennsylvania 
Railroad Company have arranged their system so that in 
mild weather only the exhaust steam from the pump is 
used; the pump creates a vacuum and this exhaust steam 
passes through the system in the form of a vapor, making 
it comparatively an easy matter to maintain the t mpera- 
ture at not more than 1° Fahr. above the atmosphere, if 
necessary. ‘The pressure in the radiator pipes, etc., inside 
the cars, varies from zero to one-half pound; this latter 
pressure is required in the coldest weather only. In case 
of accident, there would be no danger from escaping steam. 

When it is necessary to heat a train quickly, the pump 
is started, and a pressure of twenty pounds is turned into 
the train pipe; this will raise the temperature 15° to 20° 
Fahr. every five minutes. 

When the car becomes warmed to the required tempera- 
ture, the pressure is reduced to the normal working. 

Cars when once heated are found to retain their heat for 
considerable time. ‘len minutes before the train arrives 
at its destination, it is usual to shut off all the steam from 
the train; the pump is kept going to draw all the water 
out of the system, so that when the couplings are undone 
there are seldom more than a few ounces of water to come 
out. 


PASSENGER GRRS ON THE Pa. R.R. 


In connection with the heating, much care bas been 
given to secure ventilation, and with the following simple 
arrangement excellent results have been obtained. 

Beneath the cast-iron radiator pipes, are placed a series 
of air tubes, one under each seat; these make a connection 
with the outside air through a 2.inch opening. The hot 
air rising from the radiator pipes naturally draws the fresh 
air in from these tubes, which becomes heated, and rising 
up passes out through the deck ventilators inducing a cur- 
rent of warm, fresh air. which is made to pass through the 
car at all times. 

In the return system, the steam taken from the boiler 
does not seem to affect the steaming of the locomotive. 

During the winter of 1889-90, seventy cars were put in 
use and performed satisfactory service. 


KEOKUK, IOWA, appears to have experienced a baild- 
ing boom during the year just closing. Eight hundred 
thousand dollars are said to have been expended in the 
construction of new buildings, and architects, contractors, 
builders and artisans have been kept unusually busy to 
complete the various structures for industrial, mercantile 
and residence purposes. 


ADVICES from Boston state that applications for fuel 
gas are coming in in large numbers to the Boston Gas 
Light Company, and the company is busily engaged in 
putting in services along the lines of the mains it will use 
for this purpose. 


PITTSBURG citizens are at present actively discussing 
the merits of vulcanite asphaltum pavement, which is being 
put down in several streets. Considerable dissatisfaction 
has been expressed with it. 


ACCORDING to a San Antonio, Tex., dispatch, the 
Aransas Harbor Company has succeeded in perfecting 
financial and other arrangements for deepening the water 
| over the bar at Aransas Pass, Tex. 
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Questions and Answers. . 
All questions relating to building construction, , sew- 
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erage, water supply, or kindred subjects, will be welcomed 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to aconsulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should mot be written on the same piece of paper as ! 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to aclerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, so that it may be prompcly sent to 
the Editor. 


WATER ANALYSTS. 


B. D. MCCONNELL, Superintendent of Water-Works 
Montreal, Can., writes: ‘*‘ The Water Committee of the 
City Council of Montreal has instructed me to have 
samples of our city water supply analyzed by the best ex- 
perts in that line in the United States. Being unacquainted 
with the standing of gentlemen of the profession in New 
York, may I ask you whom you consider I should do best, 
to apply to. Chemical and biological examina:ions of the 
samples are both required.” 

[ft is obviously inadmissible for usto recommend either 
special persons or appliances in cases of inquiries of this 
general class. We would say, however, that in our pro- 
fessional columns will be found the names and addresses 
of several men who make a specialty of the kind of work 


in question. ] 


IT is stated that nickel-in-the slot hot water apparatus 
is now avuilable in some of the streets of Paris. Fors 
centimes about nine quarts of water are delivered. The 
machines are described as containing gas burners and 
coils of pipe designed for very rapid heating. 
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Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbing, 
heating, lighting and ventilation will be welcomed in this 
column. e writer’s true name and address must alwayn 
be given, but an assumed name may be used for publica- 
tion if preferred. , 


AN EXAMPLE OF PLUMBING BOTCHIING. 


J. W. CLARKE, London, Eng., writes: ‘‘ The following 
illustration represents a piece of botched plumbing work 
found in a house in London, the rental of which is 
about £56 per annum. In the sketch A is a length 
of common light iron rain-water pipe; B is a 4-inch 
by three-inch stoneware taper pipe; C is a 4-inch stone- 
Ware junction. B and C were suspended by means of 
Pieces of common flat hoop-iron nailed to the wall. The 
junction pipe was to receive the outlet end of the trap of a 
new water-closet, fixed inside the building. The pipe D, 
connected to the top end of the junction pipe, was to con- 
vey the rain-water from the eaves gutter to the soil-pipe, 
and also act as a drain ventilator. 

The pipe E is a 2-inch light cast-iron pipe, the bottom 
end discharging into the eaves gutter of a small conserva- 
tory and the upper end receiving a 1-inch lead pipe, F, 
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which is used as a waste pipe from a new bath fixed in 
the same room as the water-closet. The ground near the 
conservatory 1s saturated with the waste water which 
overflowed the guttering when the bath was emptied. 
Anyone would know at a glance that a plumber did not 
fix the work, but that it was done by one of those pests in 


all trades, known as ‘‘ handy men,” who can do almost’ 


anything (?) and are a disgrace to the craft to which they 
attach themselves. The strange part of the problem 1s 


that there are enough idiots in the world to employ such 


men, and thus encourage them to persevere in their evil 
ways without check of any kind. The Plumbers’ Regis- 
tration Council is powerless to act in such matters, and 
there is no authority to prevent such work being done.” 


EXHAUST STEAM HEATING. 


‘*PLUMBER,” St. Thumas, Ont., writes : ‘‘ I inclose you 
sketch of a building to be heated by steam. I want to 
know if I can heat it with exhaust steam only, and how 


to arrange pipes; also, if I were to use live steam and ex-_ 


‘haust together, and if I used the boiler steam to run an 
engine, how would I manage to run a low pressure sys- 
tem of heating without interfering with the working of 
engine? Should I use a steam trap to return condensed 
water to boiler? I should like, also, a short rule to find 
the number of feet of r-inch pipe that it will take to heat 
any size room. Give me all the information you can to 
help me in a job of this kind.” 

[You can use the exhaust steam from an engine to warm 
a building. This, of course, will be a ‘* low pressure” 
system, but not a direct return system. It will be a 
pumped return system. 

Set your boiler, then connect and pipe your engine in 
the ordinary manner, running exhaust pipe to roof. Put 
back-pressure valve in the exhaust pipe at any suitable 
position near roof. Take a branch of the exhaust pipe 
from below the back-pressure valve to a grease separator; 
thence, from the grease separator to the main pipe of the 
heating apparatus. Pipe the building as you would for 
ordinary low-pressure work, but instead of returning to a 
boiler, return to a receiving tank. From this receiving 
tank pump condensed water into the boiler with duplex 
pump and pump governor. This is the ordinary exhaust 
system of low-pressure heating. 

It may be that your engine will not make enough ex- 
haust steam to fill the heating pipes at all times. In that 
case you must make a live steam connection between 


boiler and heating pipes, in which there will be a pressure 
regulating valve. This, if properly arranged, will open 
and give live steam to the heating pipes should the ex- 
haust steam prove insufficient. 

You must see that the arrangement of your pipes is 
such that no live steam will pass into the heating pipes 
and be lost to the roof through the exhaust pipe. 

In recent back numbers—our issues of March 2 and 
April 6, 1889, for example—we show arrangements of 
exhaust piping for heating apparatus that may be studied 
to advantage. 

We have not reproduced the sketch mentioned by our 
correspondent as it represents simply a vertical section of 
an ordinary flat roof building with dimensions of rooms 
marked on it. The amount of heating surface to be pro- 
vided for each room cannot be determined by any set 
rule. It will vary with locality, exposure, purpose of the 
rooms to be heated, etc. One square foot of heating or 
radiating surface may be allowed for from about 30 to 
about 70 cubic feet of space to be heated, with exhaust or 
low pressure steam and direct radiation. The number of 
square feet of surface in given lengths of pipes of different 
diameters is given in some of the books devoted to the 
subject of heating—Baldwin’s book on ‘‘Hot Water 
Heating and Fitting,” for example. ] 


STEAM HEATING SURFACE FOR DRYING. 
ROOMS. 

“‘ STEAM GAUGE,” Kingston, Ont., writes: ‘‘ Will you 
please state what radiatin,: surface at a steam pressure of 
100 pounds will be required to heat a drying tunnel 6x7 
feet in cross-section by 75 feet long to a temperatyre of 
300 degrees? 

Also, what amount of radiating surface will heat an un- 
plastered brick building 76x40x13 feet to a temperature of 
160 degrees with steam at 70 pounds pressure?” 

[You have omitted a very important item of data in 
asking the first question. You make no mention of the 
amount of air that is to be changed in any given time. 
With the tunnel absolutely closed up and well protected 
we have no doubt but that a coil of ten one-inch pipes run 
the whole length will be sufficient. This surface, how- 
ever, being only about 37 degrees hotter, at yo pounds 
pressure of steam, than the temperature at which you wish 
to keep the air of the tunnel, wi!l not more than make up 
the heat that is carried off through the brickwork, and 
when steam is first turned on, if the brickwork is fresh 
and contains much moisture, it may take a considerable 
time before it will bring it to this temperature. This 
does not take into consideration the moisture to be 
driven off from the materials to be dried. The 
moisture in the air of a drying kiln plays an important 
part in the rise of temperature. If the air can be kept 
absolutely dry or nearly so, it can be warmed considerably 
above 212° Fahr. When moisture is present, however, 
evaporation first goes on, and afterwards the moisture 
held in the air and the air itself may readily advance to a 
temperature of about 212 degrees (the temperature of the 
vapor of water at atmospheric pressure). But to warm 
the vapor beyond this point it requires to be superheated 
and kept from contact with walls, or elsewhere from which 
it can draw additional moisture. If this is done the tem- 
perature of the drying kiln or tunnel may be advanced by 
a further application of heat, and we have no doubt that 
temperatures of 300 may be obtained, if moisture and the 
passage of air be cut off. High temperatures are best 
obtained within metal lined chambers backed with some 
non-conducting surface. Air at 300 degrees can also be 
obtained by forcing it between steam coils at high tem- 
peratures, but not allowing it to come in contact with the 
moisture afterwards. The specific heat of air is low, and 
though it is easily warmed on that account, the same 
reason accounts for its being unable to evaporate moist- 
ure to any considerable extent without materially lessen- 
ing its own temperature. To make a drying-room effect- 
ive, therefore, large quantities of dry air must be moved 
through it, and our experience is, that when a temperature 
of 300 is required to be maintained, and drying by evap- 
oration is required, the only way is to force hot dry air 
through the tunnel, the air being heated outside. If a 
baking oven only is required to harden varnishes, then it 
may be done with direct steam heat, and we are of the 
opinion that fully 700 square feet of surface will then be 
required. . 

In reply to the second question, you give us no data in 
regard to the window surface or the amount of air to be 
moved, so that it becomes almost guesswork to reply to 


this question. According to Baldwin’s rule it would 
require about 260 square feet of surface. at 70 pounds 
steam, provided there were no windows in the building, 
and no air move, or no great amount of moisture to evap- 
orate, and that. with ordinary proportioned windows, it 
would require from two to three times as much surface: 
Say 700 to 1,000 square feet. ] 


HEATING A SWIMMING BATH. 


A. T. Rocers, of New York, writes: ‘This problem 
has been put tome: ‘How much coal is required to heat 
the water in a swimming bath, containing, say 85,000 
gallons of water, by hot-water circulation ?? The system 
proposed is to connect the flow pipe from the heater at 
one end of the tank, near the top, and the retura at the 
bottom at the other end, thus causing all the water of the 
bath to pass through the heater. From data which I have 
obtained, I have calculated that to raise this amount of 
water from, say, 40° togo° Fahr., would require the con- 
sumption of about 2,800 pounds of coal. Allowing a con- 
sumption of 5 pounds of coal per hour per square foot of 
grate surface, a grate containing 56 square feet of surface 
would be required to do the work in ten hours. I should 
like My hear trom the experience of others in this kind of 
work.” 


[The 85,000 gallons of water would weigh, approxi- 
mately, 708,333 pounds. To raise the temperature of this 
weight of water from 40° to go° Fahr., or through 50° 
Fahr., would call for the expenditure of about 708,333x 
50, or 35,416,650 heat units. Assuming that ro pounds 
of water can be evaporated by 1 pound of coal (good or- 
dinary practice), it will require about 3,541 pouads of coal 
to do the work required in ten hours, or at the rate of 
354 pounds of coal burned per hour. Allowing, say, 10 
pounds of coal to be burnt per square foot of grate surface 
per bour, which is a fair figure, 35.4 square feet of grate 
area would be required to do the work, 


TRADE PUBLICATIONS. 


STEEL RULFS AND TAPES. 

THE Lufkin Rule Company, of Cleveland, O., has 
brought out a new catalogue, dated October, 1890, and 
containing illustrations, price lists, and descriptive partic- 
ulars of their different varieties of rules and tapes, among 
them board ard log rules and miscellaneous specialties 
for lumber men. The pamphlet covers 28 pages, and is 


neatly arranged. 
WATER-WORKS SPECIALTIES. 


Catalogue No. 25, recently issued by the Union Water 
Meter Company of Worcester, Mass., illustrates and de- 
scribes a number of the water-works specialties made by 
them. Among the devices shown are a water pressure 
regulator, several forms of water meter, and apparatus for 
tapping water pipes under pressure. 


STEAM AND WATER SPECIALTIES. 

The Curtis Regulator Compary, of Boston, Mass., de- 
scribe their several steam and water specialties in a new 
pamphlet issued a few weeks ago. Their steam and 
water pressure regulators, expansion and return traps, 
damper regulators, combined separator and trap, and 
other similar appliances, are explained by geveral and de- 
tail illustrations, and tables of sizes and prices are given. 


PRIZE ROAD ESSAYS. 


A COMMITTEE of citizens of Philadelphia recently of- 
fered, through the University of Pennsylyania, prizes 
amounting to $7c0, for the best papers on Road Making 
and Maintenance, embodying the engineering, economic 
and legislative features of the problem. ‘The contribu- 
tions received were referred by Dr. William Pepper. 
Provost of the University. to a Board of Adjudicators, 
composed of Alexander J. Cassatt, C. E., Chairman: 
William Sellers, M. E.; Joseph M. Wilson, C. E.: Wil- 
liam H. Wahl, Ph. D.; Thomas M. Cleeman, C. E.; 
Hon. Wayne MacVeagh, and Prof. Lewis M. Haupt, C. 
E., Secretary. The Board awarded the first prize, of $400, 
to Henry Irwin, B. S., C. E., Assistant Enzineer, Cana- 
dian Pacific Railway, Montreal, Canada; the second prize, 
of $200, to David H. Bergey, B. Sc., M. D., North 
Wales, Pa.; and the third prize, of $100, to James Brad- 
ford Olcott, practitioner ard writer upon the subject, 
South Manchester, Conn.; and honorable mention, with- 
out reference to order, to Edwin Satterthwait, President 
of the Cheltenham and WiJlow Grove Turnpike Company, 
Jenkintown, Pa.; Charles Punchard, former Surveyor of 
Roads in England, Philadelphia, Pa.; George B. Fleece, 
C. E., Memphis, ‘'enn.; Frank Cawley, B. S., Instructor 
in Engineering, Swarthmore, I]’a.; and Francis Fuller Mc- 
Kenzie, C. E., Germantown, Pa. 
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Novelties. 


Devices are described under this head purely and strictly as 
news ; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course. be understood that the 
selection does not imply indorsement. 


A SPECIAL HOISTING ENGINE SPOOL... 


IN erecting the St. Paul High Bridge* the most of the 
viaduct members, pieces weighing up to 10 tons each, 
were hoisted from the ground, many of them nearly 150 
feet, and for this purpose three steam hoisting engines 
were used, each fitted with two drums and four spools, 
any one of which could be worked independently ot all 
the others. ‘The device is illustrated herewith. Figs. 1, 
2, 3 and 4 show the shifting arrangement for throwing 
the spools in and out of gear. 

Figure 1 is asection of the spool, shaft, etc., atG H, 
Figs. 2, 3 and 4, Fig. 2 is a half elevation at I J, Fig. 1, 
and Fig. 3 isa half section at A B, Fig. 1. B is the driv- 
ing shaft which runs constantly and has a winding drum 
in the middle and a loose cast spool C at each end. O is 
a cast end plate, and the shaft has a journal fit at M and 
M. M is a wrought collar fastened by set screws to 
shaft B. 


AN 

Nb 
NAN BE 
SS WN 2 


I 


Figure 4 is an elevation from K L, Fig. 1, of the end 
of the shaft B, and attached clutch mechanism, with the 
spool removed. The left-hand portion of the shaft B and 
the pins R and Q are all actually in cross section, but are 
shown in elevation for greater prominence. P P, etc., 
Figs. 1 and 3, are bosses cast on the spool to form the 
clutch. The driving shaft B has a slot Sin which the 
cross key Q slips freely. When Q isat the right of 
the slot, in the position shown, it engages the clutch P P 
and, rigidly connecting the shaft and spool, causes the 
latter to revolve with the former. If the key Q is pushed 
to the extreme left of the slot S it is disengaged from the 
clutch P P and revolves freely in the hollow of the spool 
without turning it. The key Q is operated by the wooden 
handle Z and hollow bar T to which it is attached bya 
pin R and cotter U. It is held in place by the lever V, 
whose boss W, io the position here shown, engages the 
end of the shaft B and prevents Q from slipping to the 
left. The lever Z is always raised by a spring Y; if it be 
depressed to the position shown by the dotted lines the 
boss W can enter the end of the shaft B and the key Q 
may be pushed to the left hand end of the slot S, disen- 
gaging the clutch P P and allowing the shaft B to run 
loose in the spool. As soon then as the lever V is released 


the spring Y will force the boss W into the chamber X 
and keep the key Q securely in the new position The 
teeth F F can be made to engage a large gear wheel on 
the main shaft that is provided to give special power. 

The above details were designed and used by Horace 
E. Horton, C. E., contractor for the erection of the High 
Bridge. These spools have been since used elsewhere 
and are said to give good satisfaction. 


*See Builders’ and Contractors’ Engineering and Plant, Series 
Nos. LXXX and LXXXII, pp. 38 and 56, Vol. ar. 


MORTAR MIXER. 


FIGURE I is a plan and Fig. 2a section at X X of a 
rocking basin for mixing mortar, slaking lime, sitting 
sand, etc. 

The semi-cylindrical basin A receives the mortar and is 
rocked by the handle E, the teeth B B meshing in rack B 
to secure steadiness; C is a cast-iron mixer (shown in de- 
tail in Fig. 3), whose half-round bars slope in opposite 
directions, and which is loosely pivoted on centers P P so 
as to oscillate whenever basin A is moved; D isa screen 
confining the contents of the basin, and secured by the 
bar E fastened to both ends of band F which encircles the 
basin ; G is a wooden block to prevent clogging. 

The mixer C is removed when the machine is used to 
slake lime, and also when it is used as a sand sifter. The 
block G is then pivoted in its place and the sieve H is 
added as shown, and the sand passed through it. In 
Fig. 1 parts of screens D and H are shown removed. 

The apparatus was invented by J. H. Poorbaugh, 
of Burrton, Kansas. 


ANNUAL REPORTS. 


REPORT ON DISPOSAL OF THE SEWAGE OF THE CiTy oF Toronto: 
By W. T. Jeanings, City Engineer, August, 1890. 


Reports upon the disposal of the sewage of Toronto 
have already been made by Messrs. Shanly, Brough, Mc- 
Alpine and Tulley, Sproatt and Hering and Gray. This 
report of the City Engineer seems to be for the purpose 


fig. 2 fig. 3 
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of enabling the city to settle definitely upon some plan 
from the various ones which have been submitted to it. 
There seems to have been considerable similarity in these 
plans, and Mr. Jennings states that, after examining them 
and considering the subject, the opinion which he sub- 
mits ‘* is much in keeping with the expressions of my [his] 
predecessors, especially Messrs. Hering and Gray.” 

‘The project contemplates intercepting the sewage (in- 
cluding a small percentage of storm water) of existing and 
projected sewers, for a greater part of the city, by two 
main intercepting sewers—one high level and the other 
low level, and both located for most of their course ap- 
proximately parallel to the shore of the lake. According 
to the plan of Messrs. Hering and Gray, there would be 
a single outlet for both sewers, into deep water in Lake 
Ontario near the eastern limits of the city, over six aud a 


quarter miles from the intake of the water works, the 
sewage fro . the low level being pumped into the high- 
level sewer. Mr. Jennings, to do away with the pumping 
Station, proposes to discharge the low-level sewer into the 
Jake by gravity, at a separate outlet, to be four and a 
quarter miles from the water-works intake. 


SSVENTEENTH ANNUAL Report OF THE BoARD oF WatTeR Com- 
MISSIONERS OF THE CiTy OF Yonkers, N. Y , for the year 1889. 


According to the report of the Superintendent. Joseph 
A. Lockwood, 8.415 feet of 4 inch to 18-inch pipe have 
been laid during the year, the total length of mains being 
now 3634 miles. ‘he average cost of pumping for the 
year per 100 cubic feet was 1.33 cents, and the total cost 
of 100 cubic feet, including maintenance and interest on 
bonded debt, 8.06 cents. Per million gallons these items 
of cost are $17.78 and $107.75, respectively, the total 
amount pumped in the year being 736,094,975 gallons. 

The report of the engineer, William H. Baldwin, is de- 
voted to an account of the construction of additional 
sewers. 


THE MUSCLE SHOALS IMPROVEMENT IN 
THE TENNESSEE RIVER. 


IN our last issue we briefly announced the completion 
of the Muscle Shoals improvement in the Tennessee 
River. 

The latter, which Major McFarland, of the U. S. En- 
gineer Corps, says is a larger river than the Ohio, averag- 
ing broader and deeper, is 808 miles long from Kingsport, 
at the junction of the North Fork of the Holston with the 
Holston, fo its mouth at Paducah. 50 miles above Cairo. 
From Kingsport to Knoxville, 150 miles, the river is only 
navigated by flat boats, etc., and from Knoxville to Chat- 
tanooga, some 200 miles, steamboat navigation depends 
on the stage of water, but from Chattanooga down to 
Paducah there would be fair navigation if it were not for 
the Muscle Shoals, 38 miles long, between Brown’s Ferry 
and Florence, which is 255 miles from the Ohio, at 
Paducah. ‘This obstruction, which has a fall of 134 feet. 
renders 360 miles of navigation above unavailable for any- 
thing but local traffic, and has been effective in retarding 
the improvement of both the 150 miles of the main river 
above Knoxville, and some 300 miles of improvable tribu- 
taries in the French Froad, the Hiawassee and the Clinch: 
or, in other words, has tied up a possible navigation of 
over 1,100 miles in extent in the main river and tributa- 
ries. 


The improvement of the Muscle Shoals, which is now 
completed by the building of locks, dams, and 28 miles of 
canal and aqueduct, is historic. In 1824 John C. Cal- 
houn, the Secretary of the Treasury, called attention to 
its necessity, and in 1827 the general Government gave the 
States interested a land grant, by the aid of which a canal 
was completed in 1838, but the improvement was of in_ 
sufficient Jength. Though boats could pass through it, 
they could only reach it in favorable stages of the waters. 
and its use was soon abandoned. 

From that time until 1871 Government appropriated 
only about $53,000 for the whole river. But from 1871 
until now $3,112,500 has been appropriated, toward a total 
estimate of $5,056,000, for the imprdévement of the river 
below “hattanooga. It will be noticed that this expendi- 
ture has been stretched out over nearly 20 years, and the 
interest account compounded semi-annually at 5 per cent. 
per annum amounts to $2,145,300, or about two-thirds of 
the cost. If the deterioration of plant by decay and the 
loss consequent on the uncertainty of appropriations is 
added to the interest account, the aggregate of the direct 
losses from delay will probably amount to fully one-half 
of the cost of the improvement up to this time. And this 
has been a dead loss; for, with the exception ot one cargo 
boat that passed through the canal about a year ago, the 
improvement during the 20 years it has been prusecuted 
has been of no use to those living on nearly goo miles of 
stream above it. 


DURING the past vear the Manhattan Elevated Railway 
Company, of New York, carried 188,203,877 passengers. 
The receipts were over nine and a half million dollars, 
and the net earnings amounted to $4,246,828. 


CONTRACTING 
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ARCHITECTURAL COMPETITIONS. 
ASYLUM. Los Vecas, N. M.—Plans ‘are 


wanted until January 20, for an insane asy-. 


lum to be erected in this city. For circular 
of instruction, address William A. Vincent, 
President of the Board of Trustees of the 
New Mexico Insane Asylum, as above. 
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Our readers wil) oblige us by notes, clippings, or any 
information which will put usin the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.” J/nformation of importance sent 
fo ms exclusively, and not elsewhere published 
wrlt be liberally paid for. 


For works for which proposals are requested see also 
the “** Proposal Columns,”’ pages i-ii- 403-404 


WATER. 

For Additional Water Items see Proposal Columns. 

YORKSHIRE CENTRE, N. Y.—Town Clerk 
D. S. Churchill writes: ‘‘ There has been no 
steps taken here in regard to the water-works, 
except a petition for a permit from the Town 
Board to grant a franchise to a company 
from Stamford, N. Y., the capitat stock of 
said company to be $18,000. The distance 
from town to water-supply, one-half to one 
mile. Elevation, 150 to 200 feet, of easy 
access.” 


ALBION, N. Y.—Town Clerk Fried. Butler 
writes, regarding the water-works question, 
as follows: ‘* A survey of the village has been 
made, at a cost of $800, and a report therecf 
sent to the State Engineer and by him ap- 
proved and returned to the village authorities 
and await their action.” 


Tocony, Pa.—Improvements, to cost $50, - 
Ooo, are to be made to the plant of the Disston 
Water Company at this place. 


CANAAN, N. H.—Reports say that a sys- 
tem of water-works is to be established at this 
place. 


SEATTLE, WASH.—Plans for the proposed 
water-works system for this city are being 
prepared by Benezette Williams, and at their 
completion decisive action will be taken. 


SALT LAKE CiTy, UTAH.—The Expert 
Water Commission has submitted a part of its 
report on the water question to the City 
Council, but no action will be taken until the 
nnal report is handed in. 


DALLAS, TEX.—Mayor W. C. Conna and 
several members of the City Council are visit- 
ing nearby cities and inspecting their water- 
works, with a view of making improvements 
in the system at this place. Particulars can 
be obtained by addressing the Mayor, as 
above. 


HuNTINGTON, N. Y¥.—The plans for a 
system of water-works at this place, prepared 
by Engineer Oscar Darling, have been 
adopted, and it is likely that steps towards 
the construction will be made at once. 


SELLWOOD, OreE.—A company has been 
organized to establish a system of water-works 
at this place, the estimated cost of which is 
$25,000. Kichard Leaman 1s one of the in- 
corporators, and can probably furnish par.icu- 
lars. 

Cranrorp, N. J.—Town Clerk N. R. 
Foster writes: ‘*There is nothing definite re- 
garding water-works as yet-—mostly rumor— 
but there will probably be something done in 
the spring.”’ 

WHITEHALL, MicH.—Recorder George E. 
Covell writes: ‘‘The water-works at this 
place are to be put in by M. Walker, of Fen- 
ton, Mich.” 


SAN ANTONIO, TEX.—Extensive improve- 
ments are to be made to the water-works 
plant of the Southern Pacific Railroad in the 
vicinity of this city. 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES, 


SAN ANGELO, TEX.—The following bids 
for furnishing material for the San Angelo 
Water-Works were reecived by J. L. Mills- 
paugh, President San Angelo Water- Works 
Company, November 10: 

A. W. Morgan Manufacturing Company, 
Buffalo, N. Y.—Size A, No. 4, base for 4- 
inch valves, $4; A, No. 6, $4.35; A, No. 160, 
$4.90; freight paid to San Angelo. 

Thomas Ashburner, Kansas City, Mo.— 
Boiler, 52-inch by 14 feet, with 56 3-inch tubes, 
full front, and all fittings complete, $825. Eddy 
standard valves, g-inch, $9.75; 6-inch, $16.25; 
8-inch, $23; 10-inch, $33; 12-inch, $42.75. 
Hydrants, 2 nozzle, 2!4-inch, 4-inch inlet, 3 
feet from pavement to inlet, $27; freight 
paid to San Angelo. 


Shickle, Harrison & Howard Iron Com- | 


pany, St. Louis, Mo.—Cast-iron pipe, 4 to 
12 inch, $3q per ton; specials, $67 per ton; 
freight paid to San Angelo. 

H. M. Sciple & Co., Philadelphia, Pa.— 
One 11x12 inch Idel automatic engine, $1,105; 
one boiler, 52-inch by 14 feet, 56 3-inch tubes, 
half front, no stack, $665; one duplex com- 
pound pump, 12-inch by 18 feet steam, 10-inch 
water, 18-inch stroke, $1.633; one geared 
power pump, 12x12 inch, $1,830; on board 
cars in New York and Philadelphia. 

George F. Blake Manufacturing Company, 
New York.—12"x18’x10", 18-inch stroke 
compound duplex pump; one power pump, 
12x12-inch; both pumps delivered to San 
Angelo, $4,440. 

‘Vbhe McNeal Fipe and Foundry Company, 
Burlington, N. J.—Twelve-inch pipe, $27.25 
per ton; 10 inch, $27.50; 8-inch, $27.75; 6- 
inch, $28; 4 inch, $29; specials, 23¢ cents, 
delivered to Galveston. 

Sioux City Engine Works.—Giddings au- 
tomatic engine, 60 horse-pcwer, $750; on cars 
in St. Lonts. 

Gordon Steam Pump Company, Hamilton, 
O.—One compound duplex pump, 12’x1$’x 
10%", 18-inch stroke. $1,660; one duplex 
power pump, 12x12 inch, $1.375: delivered at 
San Angelo. 

Pond Engineering Company, St. Louis, 
Mo.—One boiler, 52-inch by 14 feet, 56 3- 
inch tubes, full front, and fittings complete, 
$793; one Gaskill compound duplex pump, 
12'x18’x10", 18-inch stroke, $3,200; one 
Holley duplex power pump, 10'x12 inch, 
$1,700; Holley hydrant, $28.61; Holley 
valves, 4 inch, $9.15; 6-inch, $14.63; 8-inch, 
$22; 10-inch, $30.31; 12-inch, $39.71: One 
12x12 inch Armington & Sims automatic cut- 
off engine, $1,295; all delivered at San An- 

elo. 

The Addyston Pipe and Steel Company, 
Cincinnati, O.—’lwelve-inch, to-inch and 
8-inch cast-iron pipe, $36.10 per ton; 6-inch 
and 4-inch, $37.10. Special castings, 3 cents; 
all delivered to San Angelo. 

Clinton Iron Works, Buffalo, N. Y.—Size 
A, 4-inch valve boxes, $3.95; A, 6 and 8 inch, 
$4.30; A, 10 and 12 inch, $4.85. 

Pierce & Thomas, New York.—11x12-inch 
Porter automatic, high speed engine, $788; 
15x24-inch variable cut-off, $1,275; delivered 
in New York. 

Chattanooga Foundry and P'pe Works, 
Chattanooga, Tenn.—Cast-iron pipe, $38 per 
ton; fittings, 34 cents; delivered at San 
Angelo. 

Anniston Pipe Works, Anniston, Ala.— 
Cast-iron pipe, $37.60 per ton; special cast- 
ings, 3 cents; delivered in San Angelo. 

Chapman Valve Manufacturing Company, 
Indian Orchard, Mass.—Post hydrants, two 
24-inch outlets, no frost case, pavement to 
bottom 3 feet, $24.18; 4-inch water-gates, 
$10.04; 6-inch, $15.13: 7 nch, $18.63, 8- 
inch, $22.52; 10-inch, $34.17; 12-inch, $46.41; 
12 inch check valve, $73.76; delivered in San 
Angelo. 

RR. D. Wood & Co., Philadelphia, Pa.— 
Twelve-inch cast-iron pipe, $35 per ton; ro- 
inch, $35; 8-inch, $35 80; 6-inch, $35.80; 4- 
inch, $36.70. Special castings, 3,2; cents per 
pound. Eddy valves, 12-inch, $41.50; ro-inch, 
$31.40; 8-inch, $22.15; 6-inch, $15,25: 4- 
inch, $9.30. Twelve-inch check valve, $67.- 
gO; adjustable valve boxes, $3.45; service 
boxes, $1.50. Mathews fire hydrant, 4-inch 
3-foot double nozzle single valve, $27; double 
valve. $35 50; all delivered in San Angelo. 

Ludlow Valve Manufacturing Company, 
Troy, N Y.—Four-inch double gate, brass 
mounted Lualow valves, $8.96; 6-inch, $15.25; 
7-inch, $19.40; 8-inch, $22.65; 10-inch, $31.- 


80; 12-inch, $41.50. Twelve-inch check valve, 
$51; valve boxes, 4-inch, $3.50; 6, 7 and 8- 
inch, $3.30; 10-inch, $2.93; 12-inch, $2.30. 
Fire hydrants: Ludlow rubber faced slide gate 
hydrants, stand pipe, 53¢ inches diameter, 
3% feet to pavement, two 2%-inch nozzles, 
$26; all delivered in San Angelo. 

Bourbon Copper and Brass Works, Cincin- 
nati, O.—Fire hydrants. with loose casing, 
double 2'4-inch discharge, 4-inch stand pipe, 
3 feet to pavement line, $28 50; without frost 
case, $z1; 12-inch check valve, $65; 12-inch 
stop valves, $39.50; 10-inch, $28; 8-inch, $21; 
97-inch, $16; 6-inch, $12.50; 4-1nch, $8; de- 
livered in San Angelo. 

The Eddy Valve Company, Waterford, N.Y. 
—Four-inch Eddy fire hydrants, two 24-inch 
nozzles, 3 feet to pavement line, $21.50; extra 
heavy I. B. B , Class 4, water-works valves, 
12-inch, $36; 10-inch, $27: 8-inch, $20.25; 7- 
inch; $16.65; 6-inch. $13.95; 4-inch, $8.10. 
Twelve inch check valve, $45; delivered in 
New York. 

Valk & Murdoch Iron Works, Charleston, 
S. C.—Steel boiler, 60 inches by 16 feet, 48 
4-inch tubes, half front and fittings complete, 
on cars at Charleston, for $850. 

Buffalo Steam Pump Company, Buffalo, N. 
Y.—Compond duplex pump, 12°x18%"x 
10%", 18-inch stroke, $2,900; duplex power 
pump, 10x12-inch, $1,400; on board cars in 
San Angelo. 

Keating Implement and Machine Company, 
Dallas, Tex.—Westinghouse compound non- 
condensing engine, 10 and 18x10-inch, $1,- 
425; F. O. B., Pittsburg, Pa. 

Ball Engine Company, by Em E. Davis, 
Albuquerque, N. M.—12x12-inch Ball auto- 
matic high speed engine, steel boiler, 60 inches 
by 14 feet, 82 3-inch tubes, full front, all fit- 
tings complete, §2,600; delivered in San 
Angelo. 

Casey Boiler Manufacturing Company, Chat- 
tanooga, Tenn.—Steel builer, 54 inches by 14 
feet, 46 3%-inch tubes, half arch front, all 
fittings complete, $721; delivered in San 
Angelo. 

The Ellicott Machine Company, Baltimore, 
Md.—Sixty horse-power tubular boiler, half 
arch front, $610; 62 horse-power automatic 
cut-off engine, $645; delivered in Erie, Pa. 

Joseph B. Miller, Wilkesbarre, Pa.—Tubu- 
lar boiler, 54 inches by 15 feet; 64 3 inch 
tubes, $575; at factory. 

Haxton Steam Heater Company, Dallas, 
‘Lex.— Horizontal tubular boiler, 54 inches by 
14 feet, 53 3%-inch tubes, fuil front, all fit. 
tings complete, $940; delivered in San Angelo. 

The Warheld Manufacturing Company, 
Baltimore, Md.—Sixty horse-power horizontal 
tubular boiler, full front, complete, $745; at 
factory. 

F. A. Estep, Chattanooga, Tenn.—Sixty 
horse-power steel boiler, half front, $840; de- 
livered at Brownwood, lex. 

W. A. Hoffman Implement Company, 
Fort Worth, Tex.—Steel builer, 52 inches by 
14 feet; 56 3-inch tubes, half front, complete, 
$050; at Indianapolis, Ind. 

Dean steam Pump Compaay. Holyoke, 
Mass. St. Louis agency.—Compound duplex 
non-condensing pump, 12°x18'x10l¢", 18-inch 
stroke, $2,400; same pump, 10-inch stroke, 
$1,700; duplex power pump, million gallon 
capacity, $3,0v0; delivered at San Angelo. 

S. S. Mayo & Co, Fort Worth. Tex — 
Cast-iron pipe, 4 to 12 inches, $35.85 per ton; 
specials, $3.33 per 100 pounds; delivered in 
San Angelo. 

Sioux City Foundry and Machine Works.— 
10x16 inch automatic engine; steel boiler, 
52 inches by 14 feet; 56 3-inch tubes, full 
front, all complete, $1,649; delivered in San 
Angelo. 

Ripley & Bronson, St. Louis, Mo.—Cast-iron 
pipe, 4 to 12 inches, $34.38 per ton; specials, 
$3.25; empire hydrant, $23.65; gate valves, 
12-inch, $41; 10-inch, $30.65; 8-inch, $22; 
6-inch, $14.65; 4-inch, $8.75. Horizontal 
tubular steel boiler, 52 inches by 14 feet, 56 
3-inch tubes, fittings complete, $528.50; yarn, 
8 cents; lead, lowest market price; all delivered 
in San Angelo. 

Dean Steam Pump Comrgany, Holyoke, 
Mass.—Compound duplex pump, 127x18*x- 
1o'%"; 18-inch stroke, $1,990; duplex power 
pump, million gallon capacity, $1,600; de- 
livered in San Angelo. 

Beaumont Valve and Hydrant Works, Kan- 
kakee, Ill — Double nozzle fire hydrant, $23.50; 
delivered in San Angelo, 


News DBPARTMBENT. 


Contracts were awarded to the following 
bidders: 

Ripley & Bronson, St. Louis, Mo.—Pipe 
and special fittings, yarn and lead, gate valves 
and covers. 

Pond Engineering Company.— Boiler. 

Dean Steam Pump Company. —Pumps. 

Beaumont Valve and Hydrant Works.— 
Fire hydrants. 

Sioux City Foundry and Machine Works. — 
Engine. 


BELVIDERE, ILL —George H. Hurlbut, City 
Clerk at this place, writes: ‘‘ The city will put 
in a complete system of water-works. Bids 
will be opened December 16.” For. further 
particulars see our Proposal Columns. 


tHARRIMAN, TENN.—Postmaster W. C. 
Shaw writes: ‘‘ Temporary water-works have 
been constructed by the East Tennessee Land 
Company. For information concerning per- 
manent water-works for this city address W. 
H. Russell, General Manager East Tennessee 
Land Company, Harman, Tenn.” 


LiIsBON FALLS, ME.—W. Hi. Newell writes: 
‘**A party of gentlemen have petitioned for a 
charter for the purpose of introducing water 
into the village of Lisbon Falls. Nothing has 
been done except to give the required notice 
that they will ask for private legislation at the 
coming session of the Legislature.” 


FRANKLIN, N. H.—Town Clerk II. K. 
Smith writes: ‘*This town, on November 15, 
voted to construct a system of water-works, to 
be placed under the control of a Board of six 
Water Commissic ners, to be appointed by the 
Selectmen, and to be built under the super- 
vision of said Board. Also voted to authorize 
Selectmen to borrow $80,000 on credit of town 
to do the work. & The Commissioners are not 
yet appointed. It is intended to let contracts 
during the winter and begin work in early 
spring.” 


GRovETON, N. H.—According to published 
Teports this place is to have a system of water- 
works. 


UNIONVILLE, CONN.—Reports say that the 
sum of $20,000 is to be expended on a water- 
works system for this town. 


SOUTH BERWICK, ME.—The people of 
this place will, it is reported, establish a sys- 
tem uf water-works. 


TOPEKA, KAN.—The following bids for 
furnishing 1,700 tons cast-iron pipe for To- 
peka Water Company, were received by Geo. 
H. Pierson, Consulting Engineer, November 
12: Anniston Pipe Works, Anniston, Ala., 
$36.25 per ton; Gloucester Iron Works,‘Glou- 
cester, N. J., $37.71; Chattanooga Foundry 
and Pipe Works, Chattanooga, Tenn., $35; 
Addystoo Pipe and Steel Co., Cincinnati, 
$31.45: Dennis Long & Co., Louisville, $30. - 
40; Shickle, Harrison & Howard Iron Co., 
St. Louis, $32 50; R. D. Wood & Co., Phil- 
adelphia, $34; Thomas Ashburner, Kansas 
City, $30. 


ROXBOROUGH, Pa.—John B. Reilley, of 
Lancaster, has cbtained the contract to build 
the 148,000,000-gallon reservoir at this place, 
his bid being $509,c00, according to the items 
of the specitications. 


HALIFAX, N. S.—At a meeting of the 
Board of Works, held November 17, it was 
decided to engage an expert enyineer to exam- 
ine the water supply, with a view of making 
such improvements as may be necessary to 
improve and increase the supp. E. H. 
Keating, City Engineer, can furnish details. 


SAN FRANCISCO, CAL.—TVhe Rio-del-Llano 
Water Company has been incorporated, to dis- 
tribute water in this State. Directors William 
C. Alberger, George W. Wickes, and others. 
Capital stock, $1,002,000. 


Lima, O.—Further extensions to the water- 
works system of this city are contemplated. 


BATESVILLE, ARK. — John F. King and 
others have a franchise to build water-works 
at this place. 


LoweLL, MAss.—The Watcr Board, of 
this city, contemplates calling for bids soon, 
for pumping machinery of about 10,000,000 
gallons capacity. 


BotlsE City, [DAHO.—The question of wa- 
ter supply has been deferred by the City 
Council until the latter part of this month. 
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PERTH AMBOY, N. J.—The people of this 
place have voted in favor of a new water sys- 
tem. It is proposed to build an aqueduct from 
Mill Brook to Perth Amboy, a distance of six 
miles. The reservoirs and plant of the com- 
pany which supplies water are, it is said, to 
be bought. ‘he complete plant will cost 
about $200,000. 


LEICESTER. MASS.—Severa] hundred feet 
of 10-inch pipe have been added to the supply 
main for bringing water from the source of 
supply in Paxton to this place, and more such 
pipe will be laid later on, as one source of 
supply, a circular well 30 feet in diameter and 
about 15 feet deep has been completed, and 
there still remains a number of springs to be 
developed. This work is being carried on 
under the direction of F. L. Fuller, C. E., of 
Boston, Mass. : 


WATER-WorKS.—See our proposal col- 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Harrison, O.; Ballinger, Tex.; Tor- 
onto, Ont.; Belvidere, 111. ; 


SEWERAGE. 
For Additional Sewerage items see Preposal Columns 
WEST OAKLAND, CAL.—Efforts are being 
made to improve the sewerage system of this 
place, for particulars, address Dr Hunting- 
ton, as above. 


SEATTLE, WASH.—Engineer Benezette Wil- 
liams is preparing plans, etc., for a sewerage 
system for the whole city. For particulars, 
address Mr. Benezette Williams, as above. 


ALBUQUERQUE, N. MEx.—The following 
bids for the construction of sewers were re- 
ceived by Henry Lockhart, Recorder, Novem- 
ber I: 
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Sroux City, lowa.—The Sioux City Gas 
Light Company is about to build a private 
sewer from the gas works to the river. 


BrizTOL, CONN.—Engineer T. H. Mc- 
Kenzie, of the Southington Water Co., is 
preparing plans, etc., fora system of sewerage 
for this place. 


MINNEAPOLIS, MINN.—The Council Com- 
mittee on Sewers has awarded a contract to 
Berg & Co. for 250,000 sewer brick, at $8.40 
per 1,000. The committee had advertised for 
bids on 2,000,000 brick, but the other bids 
were rejected. Bids will be advertised for on 
1,000,000 more of brick, which the sewer de- 
partment will soon need. 


BELFAST, ME.—City Clerk L. IJ. Mursch 
writes: ‘‘ A plan for a complete sewerage sys- 
tem for this city has been made by Wheeler 
& Parks, of Boston, and they estimate that 
the entire cost of the system will be from 
$45,000 to $50,000. The city has just com- 
pleted a small part of the proposed system, 
having laid an 8-inch tile pipe through a part 
of main street, at a cost of some $2,500, the 
work being done by the city direct and not by 
contract. Probably some $3,000 or more will 
be expended in buiiding sewets during the 
year 1891.” 


MERIDEN, CONN.—It is probable that steps 
will soon be taken towards establishing a 
system of sewerage for this city. Particulars 
can be obtained by addressing Mayor Page, as 
above. 


CANTON, O,— Our correspondent writes: 
‘* This city will build a sewage disposal works 
on the city’s sewage farm, in the near {future. 
Plans by Samuel M. Gray, of Providence, R. I., 
are in the hands of R. R. Marble, City Civil 
Engineer. 


SPOKANE FALLS, WASH.—The plans fora 
new system of sewerage for this city have 
been completed by City Engineer Oscar Hu- 
ber, who can furnish particulars regarding the 
undertaking. 


SEWERS.—See our Proposal Columns for in- 
formation regarding sewer construction at the 
following places: Poughkeepsie, N. Y.; Den- 
ver, Col.; Mount Vernon, O. 


BRIDGES AND IRON STRUCTURES. 
For Additional Bridge items see Propoals Columns. 


ELLINGTON, CONN.—A new bridge is to be 
erected at Sadd’s Mill by the New York and 
New England Railroad Company. 


Des Moines, Iowa.—The plans for the 
proposed bridge at Walnut Street, this ‘city, 
which are being prepared by City Engineer 
Schreiner, are almost completed, and it is ex- 
pected that proposals will be wanted in a few 
days. 


TopEKA, KAn.—It is now said that it has 
been decided to expend the sum of $65,000 on 
the proposed suspension bridge over the Kan- 
sas River, at this place. 


HASTINGS, MINN. — Measurements are 
being taken for the proposed railroad bridge 
over the Mississippi River, at this place, the 
cost of which is estimated at $175,000. A. J. 
Hart, of Minneapolis, Minn., can furnish par- 
ticulars. 


RoTHVILLE, Mo.—The following bids for 
the erection of a bridge over Yellow Creek 
were received by John A. lee, Clerk Chariton 
County Court, November 5: Kansas City 
Bridge and Iron Company, Kansas City, Mo., 
$1,390; Heidenreich Company, Chicago, IIl., 
$2,166, St. Louis Bridge and Iron Company, 
St. Louis, Mo., $1,625; Wrought Iron Bridge 
Company, Canton, O., $1,475; Lane Bridge 
and Iron Works, Chicago, IIl., $1,391; 
Youngstown, Bridge Company, Youngstown, 
O., $1,630. 


West Bay City, MicH.—The Board of 
Public Works has decided that the proposed 
viaduct over the Michigan Central tracks, at 
Washington Street, is a necessity, and it is 
thought, therefore, that one will be ordered. 


PITTSBURG, PA.—The movement to estab- 
lish the projected South Side bridge appears 
to be gaining favor, and recent reports indi- 
cate that a conclusion may be arrived at in 
the near future. Particulars can be obtained 
by addressing Mayor Gourley, as above. 


ALTON, ILL.—Reports say that General 
Manager Fisher, of the Bluff line, has stated 
that the Chicago, Burlington and Quincy 
officials had assured him that both the Alton 
bridge and the one across the Missouri River 
would be built. 


PHILADELPHIA, PA.—The following bids 
for constructing wrought-iron western ap- 
proach to ‘Walnut Street Bridge were received 
by Louis Wagner, Director of the Department 
of Public Works, November 17: Levering & 
Garrigues, Philadelphia, Pa. , $203,400; A. & P, 
Roberts & Co., Philadelphia, Pa., $203,402; 
Pottsville Bridge Company, Philadelphia, Pa., 


‘$199,725. 


DETROIT, MicH. — Our’ correspondent 
writes: ‘‘ The tracks of four railroads cross 
WooJward Avenue, within the city limits, at a 
point called the ‘Woodward Avenue Cross- 
ing.’ The companies are the Michigan Cen- 
tral, the Grand ‘Trunk, the Detroit Grand 
Haven and Milwaukee, and the Lake Shore 
and Michigan Southern. The present cross- 
ing is on the surface, but the increased traffic 
of the road, and the rapid growth of that por- 
tion of the city renders a change necessary. 
The railroads are now considering which is the 
more desirable scheme—to elevate these tracks 
about nine feet or to lower them to same 
extent.” 


ALBANY, GA.—Reports say that an iron 
bridge is to be erected over Kinchafoonee 
Creek, near this place, by the Central of 
Georgia. 


ZANESVILLE, O,—The following proposals 
for the construction of the overhead bridge 
across the Muskingum River, at Fifth Street, 
this city, to replace the present structure, have 
been opened by the County Commissioners: 
Variety lron Works, Cleveland, O., super- 
structure, iron piling and substructure, $59,- 
499; Edge Moor Bridge Works, Wilmington, 
Del., Plan A, superstructure, $58,354: Plan 
B, superstructure, $60,189: earth excavation, 
50 cents; under water, $1; timber foundation, 
coffer dam, etc., $23; piles used in founda- 
tion, etc., 40 cents per lineal foot; iron, etc., 
4 cents per pound; brick pavement, $2.50 per 
square yard. Milwaukee Bridge and Iron 
Works, Milwaukee, Wis., superstructure, 
Plan 1, $77,077; Plan 2, $72,007; Plan 3, 
$79,000; Plan 4, $75,677. Pittsburg 
Bridge Co., Pittsburg, Pa., superstruc- 
ture, $74,980. Champion’ Bridge Co., 
Wilmington, O., superstructure, $79,863. 
Wrought Iron Bridge Co., Canton, O., su- 
persiructure, Plan A, $65,950; Plan B, $67,- 
200; Plan C, $54.000; Plan D, $71,600; Plan 
E, $72,850; Plan F, $59,650. Mt. Vernon 
Bridge Co., Mt. Vernon, O., superstructure as 
per accompanying plan, $81,000. Wisconsin 
Bridge and Iron Co., Wauwatoso, Wis., su- 
perstructure, Plan A, $69,000; Plan B, $8 ,- 
300; Plan C, $81,000. King Iron Bridge and 
Manufacturing Co., Cleveland, O.. super- 
structure as per accomvanying plan, $86,500. 
Smith Bridge Co., Toledo, O., superstructure, 
Plan A, $132,0 0; Plan B, $100,v00; Pian C, 
$89,000; Plan D, $70,000; Plan E, $65,000. 
Penn. Bridge Co., Beaver Falls, Pa., super- 
structure, bridge and viaduct approaches com- 
plete, $79.416. Massillon Bridge Co., Mas- 
sillon, O., superstructure, Plan A, $73.383; 
Plan B, $63,125.75; Plan C, $71,132; Plan 
B, light, $66,725.75; Plan C, light, $74,732. 
Youngstown Bridge Co., Youngstown, 
supersiructu.e, $73,590: if steel is purchased, 
$75,510, if reamed. Berlin Iron Bridge Co., 
East Berlin, Conn., superstructure, $91,980. 
Chicago Bridge and Iron Co., Chicago, IIl., 
superstructure $66,559, Groton Bridge and 


Manufacturing Co., Groton, N. Y., super-’ 


structure, Plan A, $57,293; Plan B, $55,293. 

Columbus Bridge Co., Columbus, O., super- 

structure, Plan A, $80,260.69; Plan B, $73.- 

649.17; Plan C, $72,464.51; Plan D, $70,- 

639.69; Plan 1, $70,165.59; Plan F, $69,- 

785.59; Plan G, $68,285.49; Plan H, $67,- 
21 


Substructure: Smith Bridge Co., $8 per 
cubic yard for masoory, $25 per b. m., for 
timber. J. B. Townsend, first item, §6.75; 
second item, $25. Jolly Brothers, first item, 
$8.25; second item, $28. J.C. McDonnald, 
first item, $6.80; second item, $25. Milwau- 
kee Bridge Co., first item, $7.95; second 
item, $24.50. Pittsburg Bridge UCo., first 
item, $9; second item, $30. Edgemoor 
Bridge Co., first item, $8 75; second item, 
$23. 

CHARLOTTSTOWN, P. E. I.—Mr. Palmer, 
C. E., has been retained by the Local Govern- 
ment to examine the site of the proposed 
bridge across the Hillsborough River. He 
has been furnished with measurements and 
soundings; and it is said that the Govern- 
ment wil! obtain from him an estimate of cost, 
etc. It is reported that the action of the 
Government in respect to this matter, will be 
commended by the people of the Province. 


JoLietT, [LL.—Fourteen bids were received 
for the construction of the Third Ward bridge, 
the figures ranging from $5,0v0, bid by the 
Groton Bridge and Manufacturing Co., of 
Groton, N. \., to $8,200 bid by the George 
E. King Bridge Co., of Des Moines, lowa. 
‘The proposals have been reterred to the Com- 
mittee on Bridges, of which Mayor Kelly isa 
mem ber. 


EASTON, MD.—A bridge is projected across 
the Tuckahoe River at this place, by the Tal- 
bot County Commissioners. 


BIRMINGHAM, ALA.—It is stated that the 
North Birmingham Railroad Company pro- 
poses to erect a $20,000 bridge on Twenty- 
sixth Street, this city. 


BRIDGES.—See our Proposal Columns for 
information regarding bridge construction at 
the following places: Sheboygan, Wis.; Ham- 
ilton County, O. 


NEW DEPOTS. 
PUYALLUP, WASH.—The Northern Pacific 
Railroad Company kas decided to erect a new 
depot at this place. 


TRENTON, N. J.—It is said the Pennsyl- 
vania Railroad Company has plans for a new 
depot at this place. 


STREET-WORK AND PAVING. 


CAIRO, ILL. — Considerable paving and 
other street improvements will be done in this 
city. 


CANTON, O.—Considerable street work has 
been authorized at this place. Address Alder- 


-man Dumoulin, as above, for particulars. 


MERIDEN, CONN.—Numerous of the pub- 
lic streets of this place are to be repaved and 
otherwise improved. Mayor Page can furnish 
particulars. 


GENEVA, N. Y.—lIt is proposed to bond 
this place for the purpose of making a general 
improvement of all the public streets. 


WESTCHESTER, N. Y.—The citizens of this 
place have voted the sum of $155,000 for the 
purpose of improving the streets and high- 
ways. ° 


GAS AND ELECTRIC LIGHTING. 


ALEDO, ILL.—The taxpayers of this place 
have decided in favor of electric lights, and a 
plant is to be established at once. The Elec- 
tric Light Committee can furnish particulars. 


HARRISBURG, PA.—The Oakland Square 
Electric Light Company has been incorpo- 
rated, at this place, with a capital stock of 
$10,000. Incorporators, E. C. Godfrey, T. 
li. McGowan, and others. 


PORTLAND, Micu. —The Town Council of 
this place has decided to establish an electric 
lighting plant. 


BoIsE City, [DAHO.—Reports say that the 
plant of the Capital Electric Light, Motor and 
Gas Gompany., at this place, is to be improved 
throughout. 


INDIANA, PA,—It is probable that imme- 
diate steps will be taken in the matter of elec- 
tric lighting for this place. The estimated 
outlay is $20,000, Edward Rowe can furnish 
particulars. 


GREENVILLE, ILL.—C. D. Holles, W. V. 
Weise and Vallie Harrold, organized the 
Greenville Electric Light and Power Com- 
pany. with a capital stock of $10,000. They 
will put in a system of public and private 
lights for this city. 


BURLINGTON, VT.—The local electric light 
company is to make important improvements 
to its plant. 


MONTICELLO, ILL.—A stock company has 
organized at this place to establish an electric 
light plant at a cost of $25,000. The Town 
Clerk can furnish particulars. 


KNOXVILLE, TENN.—The Knoxville Elec- 
tric Light and Power Company has been in- 
corporated at this place. 


PHILADELPHIA, PA.—At a meeting of the 
City Councils’ Electric Light Committee, held 
November 19, permission was granted to the 
Western Union Telegraph Company, the 
Diamond Electric Light Company, the Ken- 
sington Electric Light and Power Company, 
and the Manufacturers’ Electric Company, to 
make certain extensions and improvements to 
their plants in this city. Tke ordinance au- 
thorizing the United Electric Light and 
Power Company to open streets and lay and 
maintain underground con:luits and wires was 
referred to a sub-committee consisting of 
Messrs. Heins, Patton, and others. 


CINCINNATI, O.—At a meeting of the City 
Council, held November 14, the Ball Electric 
Co, filed a petition for permission to lay un- 
derground wires in suitable conduits through 
the streets, alleys and public places of the city 
for supplying and maintaining electric lights. 
‘The petition was signed by N. G. Kenan, 
President of the company. It was referred to 
the Committee of the Whole, and the company 
notihed to submit its plans and such data as 
it has for information of the Board. Engineer 
Stewart can furnish particulars. 
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DAVENPORT, IOWA.—The following pro- 

osals for public lighting were opened No- 
'ermber 12, by the Light Committee of the 
-Ommon Council: People’s Light and Fuel 
-O., any number of arc lights above 130, at 
$98 per annum. Davenport Gas Light Co., 
‘23 arc lamps; 40on towers, 61 on mast-arms 
ind 22 on poles, $95 per annum for pole lights 
ind $125 for tower lights. The Electric II- 
uminating Co., of Chicago. put in a complex 
did, ranging from $72 to $95 per lamp for arc 
amps and from $15 to $18 per year for in- 
-andescent lamps. The Thomson-Houston 
Co., $100 per lamp for arc lights for three 
years, $go for five, and $80 for seven; $20 
added if lights are placed on towers, accord- 
ing to the plan submitted, or $22, $21 and 
B20 per lamp for same time on goo incande- 
scent lamps. The Hawkeye Electric Manu- 
facturing Company submitted a bid varying 
[rom the others in form. ‘The proposition is 
to erect a plant for the furnishing of light in 
this city, to erect 33 arc lamps on masts or 
poles, and sooincandescent lamps tobe placed 
on the hill districts, and for the operation of 
this plant forthe term of seven years to re- 
ceive the sum of $1,500 monthly rental, at the 
end of that time the city to become the pos- 
sessor of the plant without other expense than 
the formal payment of $1. ‘lhe proposition 
carries with it a condition for exemption from 
taxation for the time proposed. 

At a meeting of the City Council, held 
November 14, the Committee on Lighting 
reported in favor of granting the  con- 
tract for city lighting to Electric Illumi- 
nating Company of Chicago. An _ ordi- 
nance entitled ‘An Ordinance authorizing the 
‘Ynomson-Houston Electric Light Company 
to erect poles and wires, and to maintain and 
operate an electric light plant or system in 
the city of Davenport,” was introduced for sec- 
ond reading. and was laid over until the ques- 
tion of city lighting was disposed of. Mayor 

C. A. Ficke can furnish particulars. 


To1LEDo, O.— Efforts are being made in this 
city to raise $100,000 for the purpose of con- 
tinuing work on the natural yas pipe line dur- 
ing the winter months. Mr. Jones, of the 
Board of Natural Gas Trustees, can furnish 
particulars. 


BATESVILLE, ARK.—John F. King and as- 
suciates have a franchise to erect an electric 
light plant to be run by the boilers from the 
proposed new water-works. 


MONROEVILLE, O.—The taxpayers of this 
place have decided to issue bonds in the sum 
of $20,000, for the purpose of establishing an 
electric lighting plant. 


BRADFORD. Pa.—Important improvements 
are about to be made to the plant of the Brad. 
ford Electric Company. 


AUBURN, Mr.—Important extensions are to 
be made to the plant of the Lewiston and 
Auburn Electric Light Company. 


BARBERTON, O —Apn electric light plant is 
to be established at this place, 


MEMPHIS, TENN.—It is proposed to make 
an increased appropriation for public lighting 
in this city to enable certain improvements to 
the plant. 


PARKER, Pa.—An electric light plant is to 
established at this place. Address the ‘Town 
Clerk for details. 


ELecsrRic RAILWAYS.—New electric rail- 
ways are projected, and improvements are to 
be made to those already established at the 
following places: Englewood, N. J.; Rock- 
land, Me.; Camden, Me.; Biddeford, Me.; 
Saco; Me.; Ruston, Iowa; Albuquerque, N. 
M.; Opelika, Ala.; Providence, R. 1., New- 
ton, Mass.; Lowell, Mass.; Beaver Falls, Pa. 


BIDS OPENED. 


PHILADELPHIA, Pa.—Mayor Fitler has 
awarded to William Steele & Son the contract 
for the erection and completion of the rew 
buildings for the insane at Blockley Alms- 
house, at $175,685 for the buildings, $525 for 
oe yas mains, and $3,283 for the kitchen fix- 

ures. 


_Brook.tyn, N. Y.—City Works Commis- 
Sioner Adams has opened the new bids for the 
erection of the Fifteenth and ‘l'wenty-second 
Precinct Police Stations. The former bids 
Were rejected, it is said, because the lowest 
bidders were not satisfactory to the Commis- 
sioner. ‘lhese are the new figures: Fifteenth 
Precinct, J. ‘. Hanlon, $41.380; John E. 
Williams, $42,600; John J. Cody, $44,200; 
F. Jezick, $45,750. ‘I'wenty.second Precinct, 
John ‘T. Hanlon, $36,050; William J. Moran, 
EY John J. Cody, $41,500; Peter Clerry, 
37,081, 


PROPOSALS. 


' (Continued trom page ii.) 


E LECTRIC LIGHTING.—Proposals are 
wanted until December 19, 1890, for lighting. 
by electricity and gas, the public streets, etc of 
FRANKFORT, INDIANA. for a period of five 
years. Address S. A. COOK, City Clerk. 


PROPOSALS FOR BREAKWATER.—U. S. 

Engineer Office, Duluth, Minn.—Sealed pro- 
posals, in triplicate, will be received at this 
office until 2 o'clock P. M., December 17.1 and 
then opened, for constructing 240 linear reet of 
BREAKWATER at MARQUETTE. MICHI- 
GAN. Preference will be given to articles of 
domestic production or manufacture, conditions 
of quay and price being equal. The attention 
of bidders is invited to the Acts of Congress 
approved February 26, 1885, and February 323, 
1887, Vol. ap Page 2, and Vol. a4, page 414, 
Statutes-at-Large. e United States reserves 
the right to reject any and all bids. All infor- 
mation may be obtained at this office. JAMES 
B. QUINN, Major, Corps of Engineers. I 


PROPOSALS FOR PIER WORK, DREDGING, 

etc.—U.S. Engineer Office, Duluth, Minn.— 
Sealed proposals, 1n triplicate, will be received 
at this office until 2 o’clock Pp. M., December ao, 
1890, and then opened, for extending and re- 
modeling shore ends and repairs to outer ends 


of canal PIRES and DR ING at GRAND. 


MARAIS, MICHIGAN. Preference will be 
given to articles of domestic production or man- 
ufacture, conditions of quality and price being 
equal. The attentien of bidders is invited to 
the Acts of Congress approved February 26, 
1885, and February 23, 1887, Vol 23, page 332. 
anu Vol. 24, page 414, Statutes at rge. e 
United States reserves the right to reject an 

and all bids Allinformation may be obtaine 

at this office. JAMES B. QUINN, Major, Corps 
of Engineers. 3 


PROPOSALS FOR PIER WORK AND 

Dredging.—U. S. Engineer Office, Duluth, 
Minn.—Sealed pro 
received at this o 


sals, in triplicate, will be 
ce until 2 oclock P. M., De- 
cember 22, 1 and then opened, for building 
SUPERSTRUCTURE and for DREDGING at 
ONTONAGON, MICHIGAN. Preference will 
be given to articles of domestic production or 
manufacture, conditions of quality and price 
being equal. The attention of bidders is invited 
to the Acts of Congress, ePeroves February 26 
1885, and ebruary 23, 1887, Vol. 23, page 332, an 

Vol. 24, page 414, Statutes-at-Large. ‘the United 
States reserves the right to reject any and all 
bids. All information may be obtained at this 
office. JAMES 6B. QUINN, Major, Corps of En- 
gineers. 2 


PROPOSALS FOR DREDGING AND PIER 
WORK.—U. S. Engineer Office, Duluth, 
Minn —Sealed Proposes in triplicate, will be 
received at this office until 2 o'clock P. M., De- 
cember 6, 1890, and then opened, for DREDG- 
ING, and for repairs to breakwater at GRAND 
MARAIS, MINN. Preference will be given to 
articles of domestic production or manufacture, 
conditions of quality and price being equal. The 
attention of bidders is invited tothe Acts of Con- 
gres:, sie ok pee February 26, 1885, and February 
23, 1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes at Large. The United States reserves 
the right to reject any and all bids. All infor- 
mation may be obtained at this office. JAMES 
B. QUINN, Major, Corps of Engineers. 26 


"PROPOSALS FOR DREDGING.—U. S. EN- 


ineer Office, Duluth, Minn.—Sealed pro- 
posals, in triplicate, will be received at this office 
until 2 o’clock P. M., December 6, 1890, and then 
opened, for DREDGING in the harbor of 
DULUTH, MINN., on west side of Rice’s Point. 
Preference will be given to articles of domestic 
production or manufacture, conditions of Saeed 
and price being equal. The attention of bid- 
ders is invited to the Acts of Congress approved 
February 26, 1885, and February 23, 1887. Vol. 23, 
Fe 332, and Vol. 24, page 414, Statutes at Large. 
he tfalted States reservee the right to reject 
any and all bids. All information may be ob- 
tained at this office. JAMES B. QUINN, Major, 
Corps of Engineers. 26 


P ROPOSALS FOR DREDGING.—U. S. 
Engineer Office, Cleveland, Ohio, November 
10, 1890.—Sealed proposals, in duplicate, will be 
received at this office until 12 o’clock M., on 
TUESDAY, the 2d day of December 1 when 
they will be opened inthe presence of bidders, 
for EXCAVATING 925,000 cubic yards, more 
or less, of material from Maumee River and from 
Maumee Bay along line of proposed straight 
channel for TOLEDO HARBOR, OHIO. Preter- 
ence will be given to materials and plant of 
domestic production or manufacture, conditions 
of quality and price (import duties included) 
being equal. The attention of bidders is invited 
to Acts of Congress approved February =) 1885, 
and February 23, 1887, Vol. 23, page 332, and Vo 

24, page 414, Statutes at Large. All information 
can be obtained at this office. The United States 
reserves the right to re) ect any or all proposals. 
L. COOPER OVERMAN, Major of Engineers. 26 


NOVEMBER 15, 1890. 


GEALED PROPOSALS WILL BE RECEBRIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 
2 o'clock P. M. on the 1oth day of December, seta 
for allthe labor and material required for the 
APPROACHES to the U. S. Court House, 
Post-Ortice and Custom-House at VICKSBURG, 
MISS ,in accordance with the drawing and speci- 
fication, copies of which may be had on applica- 
tion at this office or the office of the Superintend- 
ent at Vicksburg, Miss. Each bid must be accom- 
panied by a certified check for $100. The Depart- 
ment will reject all bids received after the time 
herein stated for open og the same; also, all bids 
which do not comply strictly with all the require- 
ments of this invitation. Proposals must be in- 
closed in envelopes, sealed and marked ‘ Pro- 
sal for the Approaches to the U. S. Court- 
House: Post-Office, and Custom-House at Vicks- 
burg, Miss..’’ and addressed to JAS. H. WIN- 
DRIM, Supervising Architect. - 26 


PROPOSALS. 


PROPOSALS FOR EXTENSION OF PIERS 
and Repairs.— U.S. Engineer Office, Cleve- 
land, O., November 15, 1890.—Sealed proposals, 
in duplicate, will be received at this office until 
12 o'clock M., on SATURDAY, the 6th day of 
December next, at which time they will be 
opened in presence of bidders, for extending 
pier and making general reper to PIERS at the 
ollowing harbors on LAKE ERIE: Ashtabula 
Harbor, O.; Fairport Harbor, Q.; Black River 
Harbor, U.; Huron Harbor, O. reference will 
be given to materials and plant of domestic pro- 
duction or manufacture, conditions of qualit 
and price (import duties included) being equal. 
The attention of bidders is invited to Acts of 
Congress approved February ae ee ane Feb- 
ruary 23, 1887, Vol. 23, page , aa ol. 24, page 
414, States at Large. ‘All information can be 
obtained at this office. The United States 
reserves the right to reject any or all pro- 
posals. L. COOPER OVERMAN, Major of En- 
gineers. 26 


OFFICE CONSTRUCTING QUARTERMAS- 

ter, Fort Thomas, Ky., October 27, 1890. — 
Sealed proposals, in triplicate, subject to usual 
conditions, will be received at office of Con- 
structing uartermaster, U. S. A., FORT 
THOMAS, KY., until 13 A. M., November 27, 1890, 
and then opened, for construction there, of a 
HOSPITAL and hospital steward's quarters, 
and for the steam heating apparatus for the 
hospital. and for the plumbing ef each building. 
The United States reserves the right to reject 
any or all bids, or parts thereof. Plans and 
specifications to be seen at this office, with tull 
instructions as to bidding. Knvelopes contain- 
ing proposals should be marked, ** Proposals for 
Hospitals, etc.,’’ and addressed to :st Lieutenant 
R. B. TURNER, 6th Inf’try, A. A. Q. M., U.S.A. 


PROPOSAS FOR PILES, STONE, ROPE, 

Wire, Nails, Spikes and Screw Bolts.— 
United States Engineer Office, Custom House, 
St. Louis, Mo., November 20, 1890.—Sealed pro- 
posals, in triplicate, will be received at this 
office until 12 o’clock M. on SATURDAY, De- 
cember 20, 1890, for furnishing and delivering 
the following articles for use in ampsov lng the 
Mississipp1 River below ST. LOUIS, MO.: Piles, 
Stone, Manilla and Sisal Rove, Wire, Nails, 
Spkes and Screw Bolts. Preference will be 
given to articles of domestic production or man- 
ufacture, conditions of quality and price (import 
duties included) being equal. Specifications 
and blank forms for proposals will be furnished 
bidders on application. A M. MILLER, Major, 
Carps of Engineers. 


PROPOSALS FOR CONSTRUCTION OF 
Breakwater at Rockland, Maine —United 
States Engineer Office, Portland, Maine, Novem- 
ber 11, 1890.—Sealed proposals, tn triplicate. for 
construction of BR WATER at ROCK- 
LAND, MAINE, will be received at this office, 
No. 537 Congress Street, until 2 P. M. of TUES.- 
DAY. December 32, 1890, and then opened. 
Attention is invited to Acts of Congress ap- 
roved February 26 b8s. and February 23, 1887, 

ol. 23, page 332, and Vol. 24 Page 414, Statutes- 
a'-Large. All necessary information furnished 
by JARED A. SMITH, Lieut.-Col., Corps of 
Engineers, U.S. Army. 26 


U S. ENGINEER OFFICE, CHARLESTON. 

* Kanawha, . Va., November 1890.— 
Proposals for building the FOUNDATIONS, 
and the pier, abutment, etc., for a movable dam 
at lock No. 8 of the great KANAWHA RIVER 
improvement, will be received at this office until 
3 P.M. of December ro, 1890. and then opened. The 
attention of bidders is called to the Acts of Con- 
gress approved February 26, n86. and February 
23, 1887, Vol. 23, page 332, and Vol. 24, page 4r4, 
Statutes at Large. Information can be obtained 
by SPB uceuon to ADDISON M. SCOTT, Resi- 
dent Engineer. WM. P. CRAIGHILL, Colonel 
of Engineers, U.S. A. t 


NOVEMBER 17, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the oth day of December, 
1890, for all the LABOR AND MATERIAL, 
and fixing in place, complete, the low-pressure, 
return-circulation, steam heating and ventilat- 
ing apparatus for the U.S. Court-House, Post- 
Office, etc., building at AUGUSTA, GEORGIA, 
in accordance with the drawings and specifica- 
tion, copies of which may be had on application 
at this office or the office of the Superintend- 
ent at Augusta, Georgia. Each bid must be 
accompanied by a _ certified check for §$r00. 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be inclosed in envelopes, sealed 
and marked,** Proposal for the Low Pressure, 
Return Circulation, Steam Heating and Venti- 
lating Apparatus for the U. 8S. Court-House, 
Post Office, etc., building at Augusta, Georgia,’’ 
and addressed to JAS. H. WINDRIM, Super- 
vising Architect. 26 


NOVEMBER 10, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M.,on the agth day of November, 1 
for all the LABOR AND MATERIALS an 
fixing in place, complete, the low-pressure, steam 
coe and ventilating apparatus for the 
U. S. Post-Office, etc., building at HOUSTON 
TEX., in accordance with the drawings and 
specification, copies of which may be had 
on application at this office or the office 
of the Superintendent at Houston, Texas. 
Each bid must be accompanied by a certified 
check for $100. The Department will reject all 
bids received after the time herein stated for 
opening the same; also, all bids which do not 
comply strictly with all th- requirements of this 
invitation. Proposals must be inclosed {n an 
envelope, sealed and marked, ‘‘ Proposal for the 
Low-Pressure, Steam Heating and Ventilating 
Apparatus for the U. S. Post-Office, etc., raat 
at Houston, Texas,’’ and addressed to JAS. H. 
WINDRIM, Supervising Architect. 35 


PROPOSALS. 


U S. ENGINEER OFFICE, BURLINGTON, 
* Vt., November 20, 1890.—Sealed proposal 
in triplicate, addressed to the undersigned, wil 
be received at this office, until 11:30 o'clock, 
A. M., December 323, 1890, and then opened, for 
DREDGING 10,000 cubic yards, more or less, 
from TICONDEROGA RIVER, NEW YORK, 
and. ooo cubic yards, more or less, from 
OTTER CREEK, VERMONT, and depositing 
the dredged material in deep water of the lake, 
2 miles average haul at Ticonderoga River 
and 4 miles at Otter Creek. Attention is invited 
to the Acts of Congress, approved February 2 
1885, and February 23, 1887, Vol. 23, page 332, an 
Vol. 24, @e 414, Statutes-at-Large. Detailed 
information can be had on application to this 
office. M. B. ADAMS, Major ot Engineers. 26-3 


PROPOSALS FOR HARBOR IMPROVE- 
ments.— United States Engineer Office, No. 

66 Milwaukee St., Milwaukee, October 27, 1890.— 
Sealed proposals, in eeIplicate will be received at 
this office until 12 o’clock, noon, November 25, 1890, 
and opened immediately thereafter in the pres- 
ence of bidders for the following harbor im- 
provements: Menominee River, Mich. and Wis., 
redging about 200,000 cubic yards; Green Bay 

Harbor, Wis., dredging about 36,000 cubic yards; 
Kewaunee Harbor, Wis., pfer extension 300 feet, 
more or less; Manitowoc Harbor, Wis,, pier 
superstructure 600 feet, more or less; Sheboygan 
Harbor, Wis., pier extension 150 feet, more or 
less; Harbor of Refuge, Milwaukee Bay, Wis., 
breakwater extension and superstrueture 400 
feet, more or less; Racine Harbor, Wis., pi-r ex- 
tension 200 feet, more or less; Kenosha Harbor, 
Wis., pier extension 150 feet, more or less. The 
attention of bidders is invited to the Acts of 
Congress, approved Februury 26, 1885, and Feb- 
ruary 23, 1887, Vol. 23, page 332, and Vol. 24, page 
414, Statutes at Large. Proposals will ke accom- 
panied by a guarantee that if the bid is ac- 
cepted contract will be entered into within ten 
days after notice of acceptance. Preference 
will be given to materials and plant of domestic 
production and manufacture, conditions of 
quality and price (import duties included) being 
equal. For blank proposals and information 
apply at this office. The United States reserves 
the right to reject any or all bids. Proposals will 
be indorsed on the envelope, “ Proposals for 
Menominee River, Mich. and Wis.," or ** Pro- 


posals for .... .. .... Harbor,’’ and addressed 
to Major CHAS. E. L. B. DAVIS, Corps of Engi- 
neers, U.S. Army. 25 


NOVEMBER 10, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect of the 
Treasury Department, Washington, D. C., until 
2 o'clock P. M.,on the 2d day of December, 1890, 
for all the LABOR AND MATERIALS re- 
quired to put in place, complete, the iron vault 
and closet doors for the U.S. Court-House and 
Post- Office building at PITTSBURG, PA., in ac- 
cordance with the drawings and specification, 
cope of which may be had at this office, or the 
office of the Superintendent at Pittsburg, Pa. 
Each bid must accompanied by a certified 
check for $100. The Department will reject all 
bids received after the time herein stated for 
opening the same; also, bids which do not comply 
strictly with all the requirements of this invite - 
tion. Proposals must be :nclosed in an envelope, 
sealed an marked, ** Proposal for Vault Doors 
at Pittsburg, Pa.,” and addressed to JAS. H. 
WINDRIM, Supervising Architect. 25 


NOVEMBER 11 ae 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the agth day of November, 
1890, for all the LABOR AND MATERIAL, 
and fixing in place, complete, the low-pressure, 
return circulation, steam heating and ventilat- 
ing apparatus for the U. S. Court-House, Post- 
Office, etc., buildizg at HUNTSVILLE ALA- 
BAMA, in accordance with the drawings and 
specification, copies of which may be had on 
application at this office or the office of the Cus- 
todian at Huntsville, Alabama. Each bid must 
be accompanied by a certified check for $100. 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also, bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be inclosed in envelopes, sealed 
and marked, “Proposal for the Low Pressure, 
Return Circulation, Steam Heating and Venti- 
lating Apparatus for the U. S. Court-House 
Post-Office, etc., building at Huntsville, Ala.,” 
and addressed to JAS. H. WINDRIM, Super- 
vising Architect. a5 


ELECTRIC LIGHT PI.ANT, Washington, D. C. 
—Proposals are wanted unti! December 16, 'or an elec- 
tric Iight plant for the New York Navy Yard Ad- 
dress N. H. Farquhar, Chief of Bureau of Yards and 
Docks, Navy Department, as above. 


STONE, Boston, Mass.—Proposals are wanted 
uotil December 15, for the delivery of quarry faced 
gran.te ash tor the extension of Gallop Island sea wall, 
Boston Harbor. Address Lieutenaot-Colonel S. mw. 
Mansfield, U. S. A., as above. 


BRIDGE WORK, Hamilton County, O.—Propo- 
sals are wanted uotil December 13, for the erection of 
a bridge and repairs to another bridge. Address John 
Haggerty, Auditor Hamilton County, as above, 


ROAD WORK, Atlanta, Ga. — Proposals are 
wanted unt:] November 27, for the construction of a 
macadamized road at this place. Address Major J. 
A. Scully, U. S. A., as above. 


SEWERS, Poughkeepsie, N. V.—Proposals are 
wanted unt:! November 28, forsthe construction of cer- 
tain sewers in this city. Address Charles E Fowler, 
Superiztendent of Water-Works, as above. 


WATER-WORKS, Belvidere, Til.—Proposals are 
wanted urt:] December 16, for the construction of a 
complete system uf water-works. Address George H. 
Hurlbut, City Clerk, as above. 


SEWERS, Mt. Vernon, O.—Proposals are wanted 
until December 11, for the construction of certain 
sewers. Address P. B. Chase, City Clerk, as above, 


(Continued on page 404.) 
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GOVERNMENT WORK. 


St. AUGUSTINE, FLA.--—Abstract of propo- 
sals for improving St. John’s River, Fla., 
opened November 15, by Captain W. M. 
Black, Corps of Engineers, U.S. Army : 
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WASHINGTON, D. C.—The following pro- 
posals for the work specified at the places 
named were opened on the given dates by the 

upervising Architect of the Treasury Depart- 
ment : 


El Paso, Tex.—Superstructure and com- 
pletion of the United States Custom House, 
Court House and Pos:-Office, except heating, 
elevator and approaches. Opencd Novem er 
12. Bidders: John Myers, San Antonio, Tex., 
$136,793, Parsons & Richards, Kerville, 
‘LTex., stone. Chas. McDonagh, Toledo, O., 
$167,300, Austin, Tex., Ohio blue sandstone 
or Buff Bedford. L. L. Leach & Son, Chicago, 
Lll., $141,969, Ohio blue stone; $148,210, 
Portage entry. Justin McCarthy, Washing- 
ton, ID. C.. $143,217.25, New Mexico sand- 
stone. Anderson Bros., St. Louis, Mo., 
$143.000, Buff Bedford stone. W. H. Stern- 
berg, Wichita, Tex., $144,290, Pecos red 
sandstone. 

Springfield, O.— Decorative painting, etc., 
United States Post-Office. Opened November 
14. Bidders: Pedrelto & Son, Cincinnati, O., 
$2,500; Phillipson Decorative Co., Chicago, 
$2,000; Jas. T. Hall, New York, $5,200; 
Wildt & Scharsten, Cincinnati, O., $1,875; 
Wm. Harris, Cambridge, O., $4.500; O. J. 
Kover & Son, Fort Wayne, Ind., $2,473; 
Chas. A. Davis & Son, Springfield, O., $3,- 
ooo; Hudson & Stricby, Washington, D. C., 
$2,150. 

New Bedford, Mass.—Sandstone in lieu of 
granite for the erection and completion, ex- 
cept heating and approaches, of the United 
States Custom House and Post-Office. Opened 
November 14. Bidders: Justin McCarthy, 
Washington, D. C., $80,830; Sam’! C. Hunt, 
$87,987; E. Irving Bell $85,850; Daczling 
Bros., $93,742; Gow W. Gay, $87,989. 

St. Joseph, Mo.—Tower clock for custom- 
house and post-oftice. Opened November 17. 
Bidders : Joseph Barbarka, [owa City, Iowa, 

75; Seth Thomas Clock Co., New York, 
$875; E. Howard Watch and Clock Co., Chi- 
cago, $750. 

Pittsburg, Pa.-—Joinery work, wood floor- 
ing, etc., for the United States Custom-house 
and Post-office. Opened November 18. Bid- 
ders: Robert Mitchell Furniture Co., Chi- 
cago, $165,050; William Russell, Philadel- 
phia, Pa., $169,790; Cochran & Davis, Alle- 
gheny, Pa.. $411,155; Otto Decker & Co., 
Baltimore, Mu., $159,768; Woods, Jenkins 
& Co., Cleveland, O., $122,000; Ardell & 
Blumenthal, Chicago, $196,goo. 


CuicaGo, ILt.—The following bids for 
300,000 cubic yards of dredging in Calumet 
River, Illinois and Indiana, were received by 
Captain W. L. Marshall, Corps of Engineers, 
U.S. A., November 19: Wheeler & Pursell, 
Portsmouth, O., $36,750; M. A. McGillis & 
Co., South Chicago, IIl., $45,000; Green’s 
Dredging Company, Chicago, IIl., $42,000. 


CHICAGO, ILL. — The following bids for 
go,000 cubic yards of dredging in Calumet 
Harbor, Ill., were received by Captain W. L. 
Marshall, Corps of Engineers, U. S. A., No- 
vember 19: W. A. McGillis & Co., S, Chi- 
cago, IlJ., 12,150; McMahon & Montgomery, 
Chicago, JIl., $20,700; Green’s Dredging Co., 
Chicago, Ill., $22,500. 


CHARLESTON, S. C.—The following bids 
for furnishing about r10,000 tons of riprap 
stone On the south jetty, at this place, were 
received by Capt. F. V. Abbot, U.S. A., 
November 18: Roderick G. Ross, Jackson- 
ville, Fla., $249,400; Jacob Freday, Pitts- 
burg, Pa., $224,000; Grant & Egan, Charles- 
ton, S. C.. $267,550. 


PROPOSALS. 
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HARBOR WORK, Grand Rapids, Mich.—Pro- 
posals are wanted untal December 1, for doing certain 
dredging and general harbor work. Address Major 
Wilham Ludlow, U.S. A., as above. 


CRUISER, Norfolk, Va.—Proposals are wanted 
until Deeember 2, for furnishiug a quantity of ma- 
terials for Cruiser No. 8. Address Edwin Stewart, 
Paymaster General, U. S. A., as above. 


DREDGING, ETC., San Francisco, Cal.—Pro- 
posals are wanted until! December 16, for furnishing 
stone and doing certain dredging at Uakla:d Harbor. 
Address Col. G H. Mendeel, U. S. A., as above. 


PIER WORK, Cleveland, O.—Proposals are wanted 
until December 4, for doing certain pier work at 
numerous harbors on Lake Erie. Address Major L. 
Cooper Overman, U.S. A., as above. ‘ 


STREET WORK, New York City.—Proposals are 
wanted until November 25, for the improvement of 
certain streets of this city. Address the Department 
of Public Works, as above. 


PAVING, ETC., Des Moines, Iowa.—Proposals are 
wanted until December 3, for doing certain street work 
in this city. Address k L. Chase, of the Board of 
Public Works, as above. 


CURBING, ETC., Providence, R. I.—Proposals 
are wanted until December 3, for doing certain street 
work in this city. Address John A. Coleman, Com- 
missioner of Publ.c Works, as above. 


LEVEES, New Orleans, La.—Proposals are wanted 
until November 75, for the construction of certain 
ee Address Lieut. Juhn Millis, U. S. A., as 
above. 


NAVY DEPARTMENT, Washington, D. C.— 
Proposals are wanted until December 20, for the con- 
struction of one harbor defense ram, one torpedo boat, 
and one Swift torpedo cruiser for the U.S. Navy. 
Shes B. F. Tracy, Secretary of the Navy, as 
above. 


HARBORS, Wilmington, N. C.—Proposals are 
wanted until December 15, for doing certain harbor 
work at this place. Address Captain W. H. Bixby, 
U.S. A., as above. 


LIGHTING, Des Moines, Iowa.—Proposals are 
wanted unt! November 2g, for lighting the publ-c 
strects, etc., of this city for a term of two years. Ad- 
pte R. L. Chase, of the Board of Public Works, as 
above. 


WANTED. 


TOO LATE FOR CLASSIFICATION. 


CIVIL ENGINEER, GRADUATE, WITH ALSO 
some experience during the past summer in 

surveying, desires a good opening wit 

ingfirm. Address &. M. ge 


DRAUGHTSMAN, MECHANICAL, OF MOD- 

erate ability, wishes a position with desirable 
party. One year ac Pratt Institute. Reference given 
if required. Address A. D. WALLING, 6:8 Macon 
Street, Brooklyn. 26 


WANTED.—POSITION AS SUPERINTEND- 
ent of water-works. Address J.G. L., Box r1o, 
this office. 26 


some engineer- 
Box 42, this office. 


Buitaing Intelligence. 


NEW YORK. 


Birmingham st, s e cor Elenry st. br bldg: 
cost, $23,000; 0, H Fischel; a, Buchman & 
Deisler. 


492-94 Broome st, br, stone and iron bldg; 
cost, $85,090; o, Henry Corn and ano ; a, A 
Zucker. 


357-39 Greenwich st, br shop; cost, $14.- 
ooo; o, EF M Harrison; a, Leicht & Hlavell; 
m, W C Hanna; c, P Roberts. 

51 Pitt st, br flat; cost, $20,000; o, F Wein- 
traub; a, F Ebeling. 


87 Sheriff st, br and stone flat; cost, $20,000; 
o, Fay & Stacom; a, C Rentz. 


37th st, n s 60 w 6th av, br bldg: cost, 
$13,000; o, W S Ridabout; a, G H Greibel. 

N s 63d st, 200 e Amsterdam av, 2 stone 
flats; cost, $22,000 each; 0, W Rankin; a, J 
W Cole. 

S s 76th st, 125 w Columbus av, 5 stone 
dwells; cost, $25,000 each; 0, P Farley; a, 
Thom & Wilson. 


BUILDING INTELLIGENCE. 
NEW YORK.—Continued. 


Ss 72d st, 548 e Av A, br stable, and flats; 
cost, $46,000 all; o, A Klempt; a, E Wenz. 

N s 117th st, 200 w 8th av, 2 stone flats; 
cost, $18,000 each; o, E Cunningham; a, H 
Davidson. 

E s West End av, bet 97th and o8th sts, rf 
br and stone dwells; cost, $114,000 all; o, E 
Kilpatrick; a, Boring & ‘Tilton. 

S s 132d st, 125 e 5th av, 3 br and terra 
cotta flats; cost, $86,000 all; o, Lizzie T 
Wilkes: a, C Baxter. 

Boulevard and Bedford Park, br dwell; cost, 
$7,000; o, C H Colman; a, E K Bowne. 

S w cor 14Ist st and Alexander av, 4 br 
flats; cost, $73,000 all; o, C McLean and E 
Lang; a, A Spence. 

N s 70th st. 22 e Columbus av, 5 br dwells; 
cost, $125,000 all; o, G W Ruddell; a, G A 
Schillinger. 

N s 80th st. 387 w oth av, 3 br dwells; cost, 
$45,000 all; o, Gilpin & Taylor; a, GA 


, Bagge. 


N s goth st, 21 w West End av, 7 br dwells; 
cost, $84.000 all; o, Byrne & Sheridan; a, ‘I 
J Sheridan. 

W Central Park, 55 n 83d st, flat; cost, 
$100,000; o, E Purcell; a, Danmar & 
Fischer. 


Ss 104th st, 149 w 8th av, br flat: cost, 
$18,000; o, E Johnston; a, A B Ogden & 
Son. 

S s Private st. 100 e Westchester av, 3 fr 
dwells; cost, $9,000: 0, S D Bonfils; a, C S 
Clack. 


ALTFRATIONS.-——NEW YORK. 


124 W 53d st, vault under walk, interior 
alterations and walls altered; cost, $7,500; 0, 
Edison E I Co; a, Buchman & Deisler; m, 
List & Lennon. 


151 Clinton st, 4-story and basement exten- 
sion, light shaft; cost, $10,000; 0, L Sobel; 
a, H Horenburger. 

River av, Riverdale, n s, near Riverdale 
av, interior alterations, walls altered; cost, 
$9,000; o, G P Morisini; a. D & J Jardine. 


* BROOKLYN. 


Ss 11th st, 230.5 w 8th av, 3 br flats: cost, 
$6,000 each; o and b, Thomas Smith: a, R 
Dixon. 


N s Noll st, 200 w Ilamburg av, 2 fr, br 
filled, tens; cost, €4,000 each: 0, a and b, 
Leonard Erk. 


W s Felix st, roo n Fulton st, br flat: cost, 
$14,000; 0, Charles A Cheseborough:; aand b, 
W J Conway. 

N s Herkimer st, 231 e Nostrand av, 3 br 
and brown stone dwell<; cost, $5,000 each; o, 
CA&ES Betts; a, F B Langton. 


N e cor Auburn pl and Canton st, br dwell: 
cost, $7,000; o, L Arensburg; a, ‘I’ F Hough. 
ton. 

Ns Auburn pl, 30 e Canton st, br dwell; 
cost, $7,000; o and a, same as above. 


4th av, 75 n 52d st, fire engine house; cost, 
$10,0v0; 0, City of Brooklyn; a, not given. 

S_s W gth st, 100 w Smith st, 2 br dwells: 
cost, $9,000 all; o, M E Conlan; a, F J Con- 
lan. 

N s Garnet st, 100 w Smith st, 2 br d-wells; 
cost, $9,000 all; o and a, same as above. 


N s Pacific st, 70 e Classon av, br dwell: 
cost, $7,000; 0, C G Reynolds; a, Amzi Hill 
& Son. 

S wor Bedford av and Bergen st, br stable, 
cost, $17,000; 0, E O Pierce; a, Robt Dixon. 

W s Skillman st, 160 n De Kalb av, br 
dwell; cost, $9,000; 0, | R Woods; a, E P 
Selover. 

Ss 4th st, 200e 6th av, 6 br dwells; cost, 


€48.000 all; o, Moses & Fanton: a, G M 
Miller. 


S s Madison st, go w Sumner av, 2 br dwells; 
cost, $20 000 all; o, R Geary; a, Wm God- 
frey. 

Ss Linden st. 100 w Central av, 2 fr dwells; 
cost, $9.00 all; o, F C Wood; a, H Voll- 
weiler. 

Ss Jefferson av, 80 e Tompkins av, 5 br 
dwells; cost, $50,000 all; o, J F Saddington; 
a, F D Vrooman. 

Es Liacoln av, 150 n Adams st. 10 fr 
dwells; cost, 215,0v0 all; o, TT A Wellwood; 
a, W H Volkening. 

Ss Flushing av, 220 e Nostrand av, 3 fr 


dwells; cost, $12,009 all; o, A Wissel; a, D 
Acker & Son. 


BUILDING INTELLIGENCE. 


BOSTON, MASS.—Taylor st nr Water st, 
6 br and fr addn and bldgs, mechanical and 
storage; cost, $15,000; 0, A T Stearns 
Lumber Co. 


43 and 43a Charles st, 2 br tens: cost, 
$11,000; 0, Nora Donahoe; a, J F Kelley; 
b, K Driscoll. 


94-96 Crawford st, 2 fr dwells; cost, $13,- 
ooo; o, a and b, A D Gould. 

33-37 Richmond st, br cold storage bidg: 
cost, $140,000; 0, Quincy Market Cold 
Storage Co; a. W G Preston; b, Wm Car 
penter. 


g-11 Richmond st, br cold storage bldg; 
cost, $45,000; 0, a and b, same as above. 


Westminster st. fr dwell; cost. $7,0c0; 0. 
Edw Seaver; a, W P Wentworth; b, Jas 
Jackson. 


Wrentham st, fr dwell; cost, $18,000; 0, 
J 1 Stewart. 


CAMBRIDGE, O.—Plans are drawn for a 
$20,000 opera house at Canal Dover. O.. 
Mr A Hardesty, of this city, is interested. 


CLEVELAND, O.—The Sheriff Street NMar- 
ket and Storage Company has been issued 
a permit to erect a $150,000 building at the 
junction of Sheriff, IZuron and Bolivar sts. 
‘The new structure will be made of brick, 
steel and stone; Lehman & Schmitt will be 
the architects. 


DENVER, COL.—3d av, bet S 15th st and 
Broadway, br dwell; cost, $10,500; o and 
a, Tiniere & Johnson. 


3d av, bet S 15th st and Broadway, br 
dwell; cost, $12,000; o and a, same as 
above. 


Logan av, bet ryth and Colfax sts, br 
dwell: cost, $28,000; 0, I E Blake; a, L 
M Wood. 

' st av and Ellsworth st, terrace, 
$12,000; 0, T LHI Jones. 


GRAND RAPIDS, MICH.—TVhe Univer- 
salist Society will build a church to cost 
$50,000. 


MILWAUKEE, WIS.—sth near Clybourne, 
stable; cost, $18,000; 0, American Express 
Co. 

Market Square, hotel alt; cost. $7,000; o, 
Pabst Brewing Company; a, A Hoffmann. 


MINNEAPOLIS, MINN.—After months’ 
discussion the Commissioners have dscided 
to build the Court House and City Hall. 
Granite will be used; $2,500,000 will be ex- 
pended. 


ORANGE, MASS.—Br shoe shop, 40 by 108; 
o, J B Keynolds; a, J A Jackson, of Brock- 
ton. 


PORTLAND, PA.—A summer hotel is to be 
erected at this place. 


SALT LAKE CITY, UTAH.—First South 
st, 6-story br store; cost, $80,000; 0, H Din- 
woody; a, R Bowman. 


SPRINGFIELD, MASS. — Greenwood st, 
br block of 4 tens; o. Henry Alden, of 
VYhompsonville, Conn; b, P L Morse. 


WEST BAY CITY, MICH.—Kolb Bros. 
willerect a brick brewery, to cost $12,000, to 
be commenced at once. 


Max Heavenrich and Ernest Feige have 
secured a site upon which they will build 
one of the largest furniture manufactories in 
the State. 


WILKESBARRE, PA.—Alterations of First 
National Bank Building: cost, $20,000; 0, 
First National Bank; a, Kipp & Podmore; 
b, E T Long. 


YOUNGSTOWN, O. — Contractor A G 
Young has secured the contract for build- 
ing an addition to the City Hospital. Con- 
tract price, $5,000. 

Architect A F Thompson has prepared 
plans for a new shoe factory to be built here, 
to cust $10,000. Contract not let. 

W Federal st. br and s power house and 
car station; cost, $45,000; 0, YStAA C; 
aandc, LM Moffett; br and s work, C 
Manser. 


cost, 


BuILDINGS.—There is nothing over $7,000 
in value to report at the following places: 
Dayton, O.; Wheeling, W. Va.; Galveston, 
Tex.; Geneva, N. Y.: Waco, Tex.; Potts- 
town, Pa.; Charleston, S. C.; Ogdensburg, 
N. Y.; Allegheny, Pa.; Zanesville, O.; 
Cambridge, O.; Montclair, N. J.; Knoxville, 
Tenn.; Fitchburg, Mass.; Poughkeepsie, 
N. Y.; Canton, O. 


THE ENGINEERING & BUILDING RECORD 


THE SANITARY ENGINEER. 


A JOURNAL FOR THE ENGINEER, ARCHITECT, MECHANIC, AND MUNICIPAL OFFICER. 


Entered according to Act of Congress in the year 1890, by HENRY C. MEYER, in the Office of the Librarian of Congress at Washington, D.C. 


VOLUME 22 
NuMBER 26 


PUBLISHED EVERY SATURDAY. 
277 Peart Str., New YORK. 


NEW YORK, NOVEMBER 29, 18g0. 


LONDON, DECEMBER 13, 1890. 


SinGigs Copies, Tax Cents. 


Subscription, $4.00 per year in advance, post paid. AN SMERICS 


' In 
Subscription, 25s. per anoum in advance, post paid. Lunar BRITAIN. 


THE ENGINEERING RECORD, conducted by 
Henry C. Meyer, ¢s published every Saturday at 
277 Pearl Street, New York (P.O. Box 3037). Lts 
opinions upon all technical subjects are either fre- 
pared or revised by spectalists. 


—SSS 


Publication Office: 


277 PEARL STREET, NEW YORK. 
LONDON OFFICES: 92 & 93 FLEET ST. 


TERMS, $4 PER YEAR, IN ADVANCE. 
25s.in Great Britian. Other Foreign Countries, $6. 
Postage Paid. 


TABLE OF CONTENTS. 


EX/DITORIALS : 

Politics in the Chicago Drainage Commission......... 405 

Street Cleaning and Disposal of Refuse............. -. 495 

Navigable Streams and Systems of Irrigation........ 405 
Wages Rates in the Building Trades ... ... Stef tae 406 
American Society of Civil Engineers Nomination ....... 406 
INOCES ob Sects Sie aed eh ae GER i SOS GEOL S- Gace: 406 
Meetings of Engineering Societies... ie Ped Hes ete lend OO 
Personal—Obituary—Our Architectural Illustration..... 406 
Engineering Societies. ..... .......ceee-ee cee teen cee enone 407 
Annual Reports... .........cceee cece eee eee ee ee eeee os Sicha 4°7 


ENGINEERING AND ARCHITECTURE: 


Ancient Oil Wells in Pennsylvania 
Novei Engineering Work. .. ... ....--6 ee see cee 
Greene Avenue Relief Sewer, Brooklyn, N. Y ... ..... 407 
Bricks from Waste of Plate Glass Manufactories.... . 408 
Accident to the New Wells, Fargo & Co., Stables at 
Jersey City. (Illustrated)... .... 0... ceeeeeeeese 408 
The Water Supply of Paris....... .....52 sees ee nase 408 
Building Construction Details. No. XXXV. The 
Chicago Auditorium. Part III. (Seven Illustra- 


tions)...... re rr eee errr es meena ree 4°9 
Good Country Roads.... 0. 66. cee cece eee cen eens 4°9 
The Pottstown, Pa., Water-Works........ ... ... . . 410 
Street Cleaning and Dispesal of Refuse. ............. 410 
Improvement in Electric Pipe Welding...... ......... art 
European Inland Navigation ... ... .. .. ..-+- aaa gut 
Construction Details of the Rochester Water- Works. 

(Eight INustrations).... 2.0 62. cee eee eens cere 4qt2 
Electric Powerin Maine... © .. 2.2 2. 1 65 see e ee eees 413 
Inspection of Electric Wires at Boston. .............+. 413 
The Adhesive Power of Drift Bolts ....... Sr! Gelatin 413 
Brick Making at Bagdad......  ...... eee cere e ee eee 414 

NOVELTIES: 

An Adjustable Draughting Table. (Five Illustrations) 414 
A Library Rolling Ladder. (Two Illustrations)... .. 4t4 


Book Notices ......2. cc5 cee seceee settee rene rece ce seeeeees 414 


DOMESTIC ENGINEERING : 


Heating and Ventilating at the Massachusetts Insti- 
tute of Technology. (Four Illustrations) .. ... .. 415 


Electric Motors. (Illustrated). ..... ....... ... 4t6 
The Method of Proportioning Radiating Surfaces. ...... 417 
NOTES AND QUERIES: 

Return Pipes in a Gravity Return Steam Heating 

System .... 2. cece cece eee eee cee nent n eee e ees 418 


QUESTIONS AND ANSWERS: 
Corrosion of Iron Floor Beams from Cinder Filling.. 418 


Proposals oe ee ee eed, i-ii-xi 
Building Intelligence. .. 418-420-X1-Xii 
Contracting Intelligence. ei eeeeees 419°420 


eS SS 
oe eeEOeoeoeleqoleeielQQw wwN0ee0eaaaeaeas=$~$~$q$q$q$«$~_q_q_*$“*_“—eoaoaawuunamuma=” 


SPECIAL OFFERS. 


DousrLess many of our subscribers have a 
friend or friends who think of subscribing to THE 
ENGINEERING AND BuitpDING ReEcorp for the 
coming year, and as every paper, however success- 
ful it may be, desires to increase the number of its 
subscribers, the following offers are made, to 
hold good during October, November and De- 
cember, 1890: , 


Any present subscriber can have his sub- 
scription extended one year by sending: 


One Renewal and One New Subscription. .$7.25 
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The new subscribers will receive, free 

of charge, the remaining issues of 
1890, that is, those which appear 
after the order is recelved. 


Tue ENGINEERING AND BUILDING RECORD, 
P. QO. Box 3037. 277 Pearl Street, New York. 


POLITICS IN THE CHICAGO DRAINAGE 
COMMISSION. 


ABOUT a month ago THE ENGINEERING 
ReEcorD published an editorial upon “ Politics 
in Municipal Engineering,” prompted by the 
course pursued by the Board of Trustees of the 
Sanitary District of Chicago, who are charged 
with the construction of the proposed drainage 
canal from the Chicago River to the Desplaines 
River for disposing of the sewage of the city. 
There appears now to be need for again allud- 
ing to the same subject. 

The Chief Engineer of the Board, Mr. Lyman 
E. Cooley, it seems, has been trying to conduct 
his department on a purely business basis, 
selecting men for their merits and not for their 
politics, or their “pull with members of the 
Board. Out of 125 men, only perhaps a dozen 
(and those in minor positions) owe their ap- 
pointments to their influence with any of the 
trustees. This, of late years, has been some- 
thing quite unusual in Chicago administration, 
and has apparently excited the hostility of some 
of the trustees, who wish to conduct the office 
according to the usual political methods. In 
June last the Chief Engineer estimated that he 
could make, in a hundred days, certain surveys 
for determining which one of four proposed 
routes should be adopted for the canal. Several 
sources of delay have occurred, and obstacles 
have been met with which required the scope of 
the investigation to be extended, causing, also, 
somewhat larger expenditures than was ex- 
pected. As can readily be appreciated by any- 
one having but a superficial. knowledge of such 
matters, in an important work of this kind the 
preliminary surveys and researches should 
not be unduly hurried or the money stinted, as 
it is all important that they should be thorough, 
in order that tne best location may be obtained 
and the work most economically executed. In- 
deed, a liberal policy in this respect is the truest 
economy. But this delay and increased expen- 
diture have been made the pretext for a renewed 
attack on the Chief Engineer, stigmatizing the 
unavoicable failure to compiete the surveys at 
the specified time as an “unfulfilled promise,’ 
and he has also been condemned for continuing 
to make certain investigations actually ordered 
by the Board, though these could be quickly and 
promptly stopped if the Board would take the 
responsibility of rescinding the resolutions 
ordering them 

The Engineering Committee of the Board 
have recently been holding an investigation, in 
which they have subjected their Chief Engineer 
to a long and rigid cross-examination, with the 
evident purpose of developing something to his 
discredit, which they could use against him. 
The animus of this investigation is shown by 
their demanding that he should answer “ Yes”’ 
or “No” to all their queries without adding any 
explanation whatever, the reason given by one 
of its members being that “the Board did not 
propose to spend the public money and to waste 
time in listening to speeches by Mr. Cooley, 
and that gentleman must, therefore, confine 
himself to answering such questions as we may 
see fit to ask.” 

If the Board of Trustees desire to make a 
success of their work, and prosecute it with 
economy, they have got to lay aside “ politics ”’ 
and personal interests. And while they should 
in no degree give up their personal responsi- 


bility or neglect their watchfulness over the 
work and the expenditures, yet they should lend 
the engineer their full support and assistance as 
long as he manifests his competency,- honesty 
and administrative ability, which, up to this time, 
he has conspicuously done. No engineer of 
reputation can afford to be held responsible for 
the success of an engineering work unless he 
can have the selection of his subordinates and 
full control over them, and that is the principle 
for which Mr. Cooley is contending, and he is 
entitled to the support of all right-minded 
people. 


STREET CLEANING AND DISPOSAL OF 
REFUSE. 


ELSEWHERE in this issue we publish, under 
the above head, a tabulated statement pertain- 
ing to the methods followed in different cities 
of the United States in cleaning streets and 
in disposing of the accumulated refuse, and 
giving figures of cost. 

The matter, as explained, originally grew out 
of a suggestion made a short time ago by Mr. 
Sylvester H. Martin, Chief of the Bureau of 
Street Cleaning at Philadelphia, accompanied by 
a set of returns for that city published at the 
time. Subsequently returns from several other 
cities, among them New York, Boston, and 
Brooklyn, were printed, and it was found ex- 
pedient to extend the range of inquiry to all the 
larger cities and towns with the view of deter- 
mining as accurately as possible the several 
practices adopted. The main results, with some 
detail information as to character of the pave- 
ments, widths and mileages of streets, etc., are 
given in the large table. Incomplete though 
they necessarily are, for reasons pointed out in 
the article, they are not without importance and 
value, and furnish a general illustration at least 
of a subject in which all municipal authorities 
have a growing interest. - The larger and the 
several smaller tables show, almost at a glance, 
what line is followed in any of the places from 
which returns were received, and will, there- 
fore, prove instructive, even on only superficial 
examination. 


NAVIGABLE STREAMS AND SYSTEMS 
OF IRRIGATION. 


AN article appears in Zhe Gazette, of Fort 
Worth, Tex., from a correspondent in Kansas 
City, stating, upon the authority of a Prof. 
Richard Meagher, that the diversion of water by 
the irrigation systems of the far West 1s having 
a serious effect upon the navigation of the larger 
rivers, and predicting that within ten years the 
Missouri River will be so reduced in volume 
that even the smallest craft will be unable to ply 
its waters. 

Professor Meagher asserts, what is now gen- 
erally admitted, that denudation of forests, in the 
Rocky Mountain region, produces no effect on 
the amount of annual rainfall. Its only effect 
is to cause the rainwater to run off much more 
rapidly into the streams, thus producing heavier 
freshets, and correspondingly lower stages of 
the rivers than ever before. But Professor 
Meagher also claims that these freshets are 
failing to appear, the storage reservoirs for irri- 
gation purposes retaining so much of the 
heavier rainfalls as to prevent the freshets from 
being even as great as they were formerly. 
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No doubt, extensive irrigation and the build- 


ing of large storage reservoirs will produce some 
effect of this kind—but it seems quite unlikely 
that the comparatively small area yet irrigated, 
or the moderate size of the storage reservoirs 
yet built on the Atlantic Slope can have pro- 
duced any such effect as Professor Meagher 
states, or that their effect will be as serious in 
the future as he suggests. Still, the subject may 
be worthy of more careful investigation. 


WAGES RATES IN THE BUILDING TRADES. 


THE secretaries of the building exchanges in 38 cities 
in the country have sent to the Wisconsin Bureau of 
Labor Statistics the schedule of wages in the building 
trades for each city. Where there is no exchange the in- 
formation has been supplied by masons and builders. 
The schedules have been tabulated and interesting facts 
thus brought to light. 

The six cities in which the highest wages are paid are 
New York, Brooklyn, Chicago, St. Louis, Galveston, and 
San Francisco, The trades selected for the table were 
masonry, carpentry, painting, plumbing, roofing. and the 
common labor required in the erection of a building. No 
one city pays the highest wages in all the trades, or in 
more than one trade. Thus, St. Louis pays the highest 
wages for masonry. New York for carpentry, San Fran- 
cisco for painting, Chicago for plumbing, Santa Fe for 
roofing and Galveston for common labor. Santa Fe pays 
more than any other city for roofing, but it ranks below 
Brooklyn in all the other trades. 

The lowest wages are paid in the Southern cities, 
Atlanta, New Orleans, Lexington, Va., Vicksburg, and 
Norfolk, Va. Some of the smaller cities of the North pay 
but little more than those of the South. Wages in the 
North seem to depend more on the size of a city than on 
its location. The explanation is that in the larger cities 
the trades are better orgarized. For the same reason two 
adjoining cities seldom pay exactly the same wages. 
New York pays more than Brooklyn for painting, car- 
pentry, and plumbing. Brooklyn pays more than New 
York for masonry, roofing, and for common labor. 
There is the same difference in the wages paid in the 
near by cities of Minneapolis and St. Paul, and Cincinnati 
and Cleveland. Philadelphia and Boston rank below the 
five leading cities.- Atlanta pays the lowest wages for 
roofing, masonry, and common labor, but comparatively 
good wages for painting and plumbing. 

The difference in the wages rates paid in each trade is 
as great as their geographical distribution. Atlanta will 
pay 21 cents an hour for masonry, but St. Louis is willing 
to give 49 cents for the same work. New York and Balti- 
more pay 40 cents an hour, and Brooklyn, Galveston, 
Washington, San Francisco and Chicago trom 41 to 45 
cents an hour. For carpentry New York pays 39 cents 
an hour, and Lexington, Va., 18 cents. In eight cities 
from Minneapolis to Providence, the prevailing rate is 25 
cents an hour. 
to pay 25 and 26 cents, but most of the smaller Western 
cities will give less than 25 cents for carpentry. For 
plumbing Chicago pays 40 cents an hour, and Vicksburg 
2234 cents. New York and San Francisco pay 39 cents. 
The other 33 cities follow in no particular order, some of 
those in the West paying less than Southern cities. The 
rates for painting show the greatest difference, San Fran- 
cisco paying 53 cents an hour, and New Orleans 22% 
ceats. New York pays 52 cents, and Kansas City 51 
cents. Indianapolis, Baltimore and Providence are will- 
ing to pay 42 cents, and Santa Fé 40 cents an hour. 
Roofing is paid for at the lowest rate of all the trades, 19 
cents in Atlanta. New York pays 34, Brooklyn 37, and 
Santa Fé 38 cents an hour. For common Jabor Atlanta 
pays 734 cents. New York, according to the table, pays 
16 cents an hour less than do Philadelphia, Boston and 
Brooklyn. Galveston parts with 20 cents an hour, or 
$2.00 a day, the highest rate of all. The rate in San 
Francisco is not shown, but from another source it is 
known that $2 is also paid for common Jabor there. 


EXPERIMENTS have recently been made at the Cincin- 
nati, O., water-works with the Anderson scrap-iron pro- 
cess of water purification, described some time ago in our 
columns. The results are reported to have been success- 
ful, though it is stated that, through the inadequacy of 
the small machine used, the full benefit of the process 
could hardly be determined. 


New Orleans and Vicksburg are willing’ 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
NOMINATIONS. 


WE understand that a committee of five members of 
the American Society of Civil Engineers have prepared 
a ticket in which appear the names of those nominated by 
the Nominating Committee, except those who declined to 
serve. The Committee’s action is in the line of the 
suggestion in our issue of last week, and in accordance 
with Section 6, of Article 7. of the Constitution. 

Mr. Bogart the present Secretary, we also learn, de- 
clines to consent to the use of his name for office of 
Secretary. 


NOTES. 


THE Executive Committee of the Mississippi River Im- 
provement Association met at Memphis, Tenn., on No- 
vember 17. A resolution was adopted indorsing the bill 
introduced into the last Congress appropriating $9,000,000 
for the purpose of levee construction in the Mississippi 
Valley, {rom Cairo to the head of the passes. A commit- 
tee was appointed to visit Washington during the coming 
session of Congress for the purpcse of inducing that body 
to take up the bill at an early date. The members of the 
association are unanimous in the opinion that the present 
levee system is the only safeguard against overflow. 


‘rHE December meeting and monthly dinner, of the 
Architectural League of New York, will be held at Mor- 
ello’s, 4 West 29th Street, New York, on Monday even- 
ing, December 1, next, at 6:30 o’clock. It is hoped that 
the better facilities afforded at the new meeting place will 
induce a large attendance. A. D. F. Hamlin will read a 
paper on ‘ Basilicas and Baths—a Study of the Origins 
of Byzantine Architecture,”’ which will be illustrated with 
lantern views. 


PHILADELPHIA newspapers complain that many mem- 
bers of the City Council are either directly or indirectly 
interested in the local electric light companies, and that 
the latter, therefore, among other things, do not find it 
dificult to secure all desired privileges for the asking. 
The peculiar working of the city’s political machinery, 
moreover, is said toeffectually preyent all otherwise possi- 
ble competition on the part of newer companies. 


ACCORDING to Chicago reports, the old project of estab. . 


lishing a direct water route between Chicago and the 
Atlantic has, in a measure, been revived through the recent 
researches of Mr. E. L. Corthell, C. E.. of Chicago. Mr, 
Corthell is seid to be collecting data and statistics as to 
the feasibility of canal and ship railway routes that have 
already been partly surveyed, and shortly expects to in- 
corporate the results of his researches in a report taa party 
of capitalists which be is said to represent. 


Pror. EpwarpD L. NICHOLLS, of Cornell University, 
delivered an address on ‘‘ The Light of the Future” last 
week before the Electric Club of New York. Professor 
Nicholls believed that the electric light could not possibly 
be the light of the future, inasmuch as our descendants 
will not be satisfied with a light which involves the throw- 
ing away of from go to 95 percent. of the potential energy 
involved in its production. Moreover, the incandescent 
and arc lights seemed to him to have reached the maxi- 
mum of their possible development. 


ENGINERRS Fteley, Birdsall and McLean, in a joint re- 
port to the New York Aqueduct Commission, pfonounce 
the old Croton dam perfectly safe. In view of the mag- 
nitude of the interests at stake, however, Mr. Fteley 
suggests that it would be well to build a dam below to pro- 
vide against any possibility of accident. 


A course of free lectures on roads and road-making 
will be given at the Case School of Applied Science, at 
Cleveland, O., beginning on the first Monday in January, 
1891, and continuing four weeks. 


THE carelessness or incompetency of the Brooklyns 
N. Y., Building Department, to which we had occasion to 
refer several times within the past year, has again been 
illustrated by the breaking down of part of a stand at the 


Brooklyn Eastern Park, on Thanksgiving Day, during the 
annual Yale-Princeton foot-ball match. ‘hough the legal 
responsibility for the accident rests with the managers of 
the park, the Building Department cannot escape censure, 
since it issued a permit for the erection of the structure 
and apparently approved of it without adequate inspec- 
tion. ‘lhe speculators who put up the flimsy structure 
will doubtless have to pay well for their recklessness. But 
the public have a right to expect an intelligent supervision 
over the erection of such stands. 


MEETINGS OF ENGINEERING SOCIETIES. 


The Amanican Socigty or Civit Encinegrs holds its regular 
meetings on the first and third Wednesday in each month, at the 
House of the Society, 127 East Twenty-third Street, New York. 

The Boston Socigty or Civi ENGrnggrs holds sts regular meet- 
ings at the American House, Boston, at 7.30 P.M.,on the third 
Wednesday in each month. 

The Wesrean Socigty oF EnGinegrrs holds its regular meetings 
at No. 78 La Salle Street, Chicago. at 7.30 P.M., on the first 
Wednesday in eacb month. 

The Encingers’ C.us or St. Louis holds regular meetings in the 
club’s room, Laclede Building, corner Fourth aod Olive Streets, St. 
Louis, on the first and third Wednesdays th each month. 

The Encitneges’ CLus or PHtLcapscpwia holds regular meetings 
at the House of the Club, 1122 Girard Street, Philadelph a. 

The EnGineges’ SocigTy or Wastean PENNSYLVANIA holds regu- 
lar meetings on the third Tuesday io cach month, at 7.30 P. M., at its 
rooms in the Penn Building, Pittsburg, Pa. 

‘bhe Enctnggrs’ Cius or Cincinnatt holds its regular meetiogs 
at 8 p. m. on the third Thursday of each mootb at the Club rooms, 
No. 24 West Fourth Street, Cinciovati. . 

The Crvit Encingexsrs’ CLus or CteveLanp holds regular meet- 
ings on the second Tuesday of each monto, at 8 P.M., in the Cace 
Library Building, Cleveland. Semi-monthly meetings are beld on 
the fourth Tuesday of the month. 

The Encinggrs’ Crus or Kansas Crry meets in Room 200, Baird 
Building, Kansas City, Mo., on the second Monday io each month. 

The ENGINBERING ASSOCIATION OF THe SOUTHWEST holds regular 
meetings oo the second Thursday evening of each month at 8 
o’clock, at the Association headquarters, Nos. 63 and 64 Baxter 
Court, Nashville, Tenn. 

The Civic Encinagers’ Soctaty or St. Paut meets at St. Paul, 
Minn., on the first Monday 1a each month. 

The Monrana Sociery oF Civi. EnGingars meets at Helena 
Mont., at 7.30 P. M., on the third Saturday ia each month. 

The Civit Encingerrs’ AssociaTion oF Kawsas holds regular 
meetings on the first Wednesday in each month at Wichita, Kan. 

The Naw ENGLanD Water Works Association holds quarterly 
meetings in Boston at Young's Hotel. 

The Canapian Socixty of Civit Excingers holds its regular 
meetings on each alternate Thursday, commencing with the oth of 
October, at the House of the Society, 112 Mansfield Street, 
Montreal. 

Tne Engineering Department of the Brooklyn Institute, Brook- 
lyn, holds regular meetings, at 8 Pp. M., on the third Tuesday of each 
month. Until the Institute building is repaired, the meetings will 
be held in the rooms of the Young Men’s Christian Association 
Building, so2 Fulron Street. 


CHICAGO is contemplating the building of a tunnel to 
connect the north and south sides of the city. The tun- 
nel, as now held in view, is to be about one mile long. 
There is to be a 12 by 14 foot passageway for foot pas- 
sengers, and a 36 by 18 foot roadway. The cost is esti- 
mated at $1,500,000. 


PERSONAL. 


WILLIAM BRUCE GRAY and Aristide Roderigue, archi. 
tects, of Washington, D. C., have formed a partnership 
and opened an office in the Willard Iron Building, 1,333 
and 1,335 F Street, in that city. 


OBITUARY. 


EXx-STATE SENATOR EDWIN H. Hosss, Civil Engineer 
of the Amoskeag Corporation. died on November 27, at 
Manchester, N. H., aged §5 years. 


SAMUEL BARBER, the contractor. who, years ago, laid 
most of the wooden pavement at Elizabeth, N. J., has 
died at Chicago, at the ageof 58. After leaving Elizabeth 
Mr. Barber went to Washington, where he engaged 
largely in public works. 


NATHANIEL C, SCOVILLE, of New York, died suddenly 
on November 21, in Buffalo. He was at the head of a 
large car wheel manufacturing company there, and had 
been in business since 1885 in Buffalo, where he had lived 
until a few years ago. He was born in Salisbury, Conn., 
in 1832. 


THOMAS J. WHITMAN, died last week at his home in 
St. Louis, of typhoid pneumonia. He was 57 years of 
age, and was a mechanical engineer. He was a brother 
of Walt Whitman, the poet. He was born in Brooklyn, 
N.Y. His last big work was the building of water-works 
at Memphis. 


J. P. ANDREWS, contractor, died suddenly »n November 
27, at his home in Cairo, N. Y., of apoplexy. Mr. Andrews 
was known in all parts of New York State, having been 
actively engaged in building railroads and constructing 
large edifices. One of his most extensive pieces of work 
was the construction of the Grand Central Station and the 
Fourth Avenue Tunnel in N-w York City. 
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ENGINEERING SOCIETIES. 


AT a meeting of the Engineers’ Club, of St. Louis» 
held un November 1g, Prof. J. B. Johnson read a paper 
in which he took the position from the standpoint of an 
engineer that aerial navigation for commercial purposes is 
now, and always will be, impracticable, and that the air 
ship will never be anything else than an ornamental ma- 
chine and a curiosity. 
there was a natural limitation to aerial navigation that 
could never be overcome, and to reach this conclusion 
simply required the study and application of well-known 
_ fundamental principles familiar to all engineers, withou: 
going to the trouble of making experiments, Professor 
Jobnson referred to the experiments made by Raynard, 
who, in 1885 and 1886, constructed a machine tbat made 
five trips and came back to the starting point each time, 
but who gave up the enterprise after reaching the conclu- 
sion that the necessary power could not be obtained. He 
then presented a formula illustrating the resistance, at- 
mospheric and otherwise, that such a vessel would have 
to contend with, and demonstrated that it could not be 
overcome by any methods that could possibly be adopted. 

Messrs. Meier, Holman and Potter were appointed a 
committee to select candidates for offices to be elected at 
a subsequent meeting. The officers to be elected are 
president, secretary, treasurer, and vice-president. 


ANNUAL REPORTS. 


Toronto Wartsr-Works. 
TENDENT for 1889. 


The water supply of the city is obtained from Lake 
Ontario at a point 2,357 feet from Hiawatha Island 
(forming the harbor of Toronto), where it has a depth of 
30 feet. A 6-foot wooden pipe connects the inlet crib in 
the lake with the shore crib ; a 4-foot wooden pipe con- 
pects the latter crib with a third one at Hanlan’s Point on 
the north side of the island, and a 3-foot cast-iron main is 
laid from there across the harbor to the pumping station. 
For the purpose of increasing the water supply of the city 
an additional pipe (48 inches in diameter, of steel) was 
contracted for, at date of report, to be laid across the 
harbor. and a 60-inch steel pipe from Hanlan's Point to 
the crib on south side of the island. The project of ex- 
tending the intake, by a 72-inch steel pipe, 350 feet 
further into the lake to a depth of 60 feet was also under 
consideration. 

The high-level pumping station had formerly a capacity 
of only 1% million gallons in 24 hours, but two 3-million- 
gallon pumping engines of the George F. Blake Manufac- 
turing Company have just been added. The main pump- 
ing station his now a daily capacity of 22 million gallons. 
Mr. William Hamilton, the Superintendent, recommends 
that the supply should be further improved by replacing a 
4-million-gallon pumping engine with one of 8 or 10 mil” 
lion gallons capacity. 

The revenue of the water department has increased so 
much, compared with expenditures, during recent years 
(yielding each year a handsome surplus), that it has been 
determined that the consumers ought now to have the 
benefit of it. An order was therefore issued, and took 
effect last spring, deducting 60 per cent. from the gross 
amount of bills for prompt payment. Meter charges also 
have a discount of 50 per cent. for prompt payment, mak- 
ing the net meter price 12% cents per 1,000 gallons. 


ANNUAL Report oF THe SurBxiNn- 


ANNUAL Report OF SUPBRINTENDENT OF THE MONTREAL WaTER- 
Works tor 1889. 


The Superintendent, B. D. McConnell, urges replacing 
an old breast wheel which has been in use over 30 years, 
and is getting into pretty bad order, by a modern turbine 
wheel; and also urges the insufficiency of the present 
steam pump at the time of year that the water-power is 
available. He further calls attention to the fact that one 
section of a large aqueduct for additional supply was 
built more than 12 years ago, and that no more work has 
been done upon it since. Delay increases the cost for 
land, etc., and if work be recommenced at once the aque- 
duct will not be completed any sooner than it will be 
needed. The cost of pumping (pumping house expenses) 
for the past year was: For low service—By water-power, 
$1 63 per million gallons raised 169 feet, or 96 cents per 
million gallons raised 1 foot; by steam power, $13.18 
per million gallons raised 169 feet, or 7.8 cents per 
million gallons raised 1 foot. For high service—By 
steam-power, $25.78 per million gallons raised 213 feet, 
or 12.1 cents per million gallons raised 1 foot. 


His general position was that. 


ANCIENT OIL WELLS IN PENNSYLVANIA. 


Pror. J. S. NEWBERRY, writing in Harper's Magasine, 
says that petroleum was sought and used in North 
America perhaps as early as anywhere else in the world, 
since it was collected in many places and in large quanti- 
ties by that mysterious people or peoples whom we know 
as ‘‘ the Mound Builders.” 

When in 1859 Professor Newberry went to Titusville, 
like thousands of others called there by the Drake oil well, 
he noticed that the bottom lands on Oil Creek below the 
town, and where covered with a magnificent forest of 
hemlock trees, were pitted in a peculiar way; that is, the 


surface was occupied by a series of contiguous depressions. 


10 or 15 feet in diameter and from 1 to 3 feet in depth. 
These were circular and symmetrical, in that respect 
differing from the pits formed by uprooted trees. In- 
quiring of Brewer & -Watson, who had an oil well there, 
what was the cause of this series of pits, he received no 
satisfactory answer from them, but a bystander answered 
his question by taking him to his well, just begun in the 
vicinity. As it chanced, this well was sunk in one of the 
pits before referred to. It was carried to the depth of about 
25 feet in the earth when rock was reached and the drill- 
ing begun. Throughout this depth it followed the course 
of an old well, which had been cribbed up with timber, 
and in it was a ladder such as were commonly used in the 
copper mines of Lake Superior by perhaps the same people 
who worked the oil wells. This ladder was a portion of 
a small tree, of which the trunk was thickly set with 
branches. These were cut off four or five inches from the 
trunk, and thus formed steps by which the well owner 
could go down and gather the oil as it accumulated on the 
surface of the water, just as was done by the old oil pro- 
ducers on the banks of the Caspian and the Irawaddy. 
Some of the trees which grew over the pits which marked 
the sites of oil wells were three and even four feet in 
diameter, thus proving that tbe wells had been abandoned 
at least 400 or 500 years ago. 

At Enniskillen, Canada, and st Mecca and Grafton, 
O., Professor Newbezry found similar ancient oil wells. 
At Enniskillen the oil was obtained by sinking pits through 
40 or 50 feet Of impervious clay. Beneath this the oi 
accumulated on the surface of the limestone, and some- 
times thousands of barrels flowed out when one of these 
reservoirs was tapped. In sinking one pit, which was 
7x14 feet in area, on the banks of Black Creek, the oper- 
ators found that one corner of their shaft cut into an older 
shaft, which had been filled up with rubbish, twigs, leaves, 
etc. At the depth of 27 feet from the surface a pair of 
deer’s antlers were taken from this old pit. Here, as on 
Oil Creek, the surface was occupied with trees three feet 
in diameter, and some of them were growing immediately 
over the old oil well. 


NOVEL ENGINEERING WORK. 


A NOVEL engineering work bas just been completed at 
the Duddon estuary, on the Cumberland coast, England, 
and is referred to in London Engineering. 

For many years past a valuable hematite mine has been 
worked on the northern shores of this estuary, but at 
length the ore had been won, close to the margin of the 
sea, under which the bed of ore extended. To get at 
some of the ore underneath the sea-bed, a barrier has been 
constructed, which excludes the sea from an area of 26 
acres. This barrier is just two-thirds of a mile in length, 
and for about one-half this length is fully 50 feet in 
height from the bottom of the foundations to the top of 
the parapet. At high water of high spring tides there is a 
depth of rather more than 20 feet against the seaward 
face of the work, but being exposed during southwesterly 
gales to the full force of the waves sweeping up the Irish 
channel, banked by the Atlantic rollers, the sea at such 
times breaks with great violence against the new barrier, 
as was, of course, expected, and has been provided for in 
the structure just completed. The engineer of the work 
is Sir John Coode and the contractors are the well-known 
firm of Messrs. Lucas & Aird. There is every reason to 
believe that the anticipation of the directors and share- 
holders of being able to continue the working of the iron 
ore over a further period of 25 years may be realized, thus 
giving employment during that time to about 1,500 men. 


THE Dubuque, Iowa, Street Railway is being fitted up 
for electric storage battery traction, and will probably be 
the first line on which the system will be used exclusively. 


GREENE AVENUE RELIEF SEWER, BROOK. 
LYN, N. Y. 


THIS sewer, which is one of the largest in the country, 
is now in process of construction. ‘he Koundary sewer, 
with a circular section and diameter of 22 feet, and the 
Tiber reek sewer, 30 feet in diameter by rt feet in 
height, both of Washington, D. C.; the Mill Creek sewer 
of St. Louis, 20 by 16 feet, and the Mill Creek, 20 feet by 
20 feet, but with a larger area than given by’a circular sec- 
tion, the Cobocksink, 18 feet 6 inches by 12 feet 8 inches, 
and the Hart Creek sewers, 16 feet diameter, all of Phila- 
delphia, are believed to be the only larger ones. ‘The St. 
Louis and Philadelphia sewers and the Tiber Creek sewer 
of Washington, are all located on the lines of old water 
courses, which accounts for their large size. The Stony 
Brook of Boston is also larger, but this is really an elon- 
gated culvert, built to obtain an inclosed water-way of 
Capacity sufficient to avoid the disastrous floods which 
had been experienced before its construction. 

The Greene Avenue sewer commences at Marcy Avenue, 
and runs, via Greene Avenue. Fourth Avenue and Butler 
Street, to the Gowanus Canal. It is intended to take the 
storm-water from a territory of about 1.500 acres, lying 
between Marcy Avenue and Flatbush Avenue, and south 
of Greene Avenue and Hanson Place, and thus relieve the 
existing sewers which now drain this district into the East 
River, and which are of insufficient capacity to carry the 
water of heavy storms from their entire drainage area. It 
is possible that the sewer may be extended on Greene 
Avenue for one or two blocks above Marcy Avenue. At 
Marcy Avenue the sewer, of circular form. has a diameter 
of to feet, which is increased to 12 feet, 14 feet, and 15 
feet, as the drainage area increases, continuing 15 feet in 
size from Raymond Street till its near approach to the 
street surface, towards the lower end. compels a change 
of form. For this lower section it is being built with 
vertical side walls and curved invert, with a flat covering 
composed of iron beams supporting brick flooring arches. 
Near the outfall the sewer has a width of 21 feet between 
side walls, and a central depth of 6 feet. 

The sewer will be 12,300 feet in length and have a bot- 
tom slope of r in 1,000. It is calculated to provide for a 
rainfall of about one inch per hour, reaching the sewer, 


when running at its maximum capacity, without any head 


over the soffit of the arch. At its upper end the sewer is 
but l:tle below the local sewer, whose overflow it receives, 
and at its terminus the invert is at the level of mean high 
tide. Between Marcy Avenueand Dean Street (on Fourth 
Avenue), a distance of 9,400 feet, the sewer has a depth 
below street surface, at grade line, varying from 31 to 81 
feet, and for this length it is being built by tunneling. 
From Dean Street to the outlet it will be built in open 
cut. 

The tunnel section of the work is being driven, upon 
the pilot tunnel system, by Hart, Anderson & Barr, con- 
tractors, who also built the Knickerbocker Avenue exten- 
sion sewer (12 feet in diameter) in Brooklyn in 1885-6, by 
the same method. The pilot tunnel system was devised, 
and first made use of, by Mr. Anderson at the Hudson 
River tunnel in 1880-81, when be was its superintendent: 

In this sewer the pilot, composed of wrought-iron plates, 
with angle iron flanges on all four sides for bolting them 
together, is about 6 feet in diameter for the 15-foot sec- 
tion of sewer. It is kept some distance in advance of the 
main tunnel, and is located a little above its axis for con- 
venience in excavating and placing the plates above it. 
In driving the pilot, the upper plates, which are narrower 
than the others, are first inserted, bolted up and temporar- 
ily supported till the circle is completed. A temporary 
wooden bulkhead retains the earth in front of its lower 
half while the upper half is being extended. The tunnel 
is at the same time being enlarged to its full dimensions, 
in sections of 10 feet, similar plates being used for re- 
taining the earth above the springing line, and the plates 
supported by radial shores bearing upon the pilot tunnel. 
As the soil encountered so far is either a fair quality of 
not very fine sand, or of gravel interspersed with bowluers, 
it has not been necessary to extend the iron lining below 
the springing line. The sides or quarters of the invert 
are kept in place by plank, also supported by radial struts 
bearing on the pilot. The bottom of the invert needs no 
support. The rear end of the pilot, which is constantly 
removed as the forward end advances, is supported on the 
finished brickwork of the sewer; the pilot is kept about 
30 to 35 feet in length, For supporting the 10 feet of 
tunnel excavation to full size in advance of the brickwurk, 
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the pilot acts in a great measure as a girder, its own main 
points of support being the brickwork in the rear and the 
undisturbed ground in front. 

The cente.ing for the brick lining, also supported upon 
the pilot, is composed of ribs made of two pieces of angle 
iron riveted together, and covered with the usual lagging. 
The brickwork (the outside plates remain in the work) is 
intended to be 16 inches thick for the 12 feet to 15 feet 
sections, buf’ owing to a little irregularity in fixing the 
plates its thickness is in some places increased to 20 inches 
and even 24 inches. 

But little water has as yet been encountered, and it is 
readily pumped by hand, from the excavation in front of 
the brickwork, to a trough which delivers it into a dump 
at the shaft where it is handled by a pulsumeter. A 12- 
inch drain pipe beneath the sewer was provided for in the 
plans, but has not been found necessary. Considerable 
of the earth excavated is being left in the bottom of the 
sewer till its completion, and upon this is laid the track 
for the dump cars which convey out the material ex- 
cavated, and bring in the brick, cement and other sup- 
plies. The mortar is mixed below. 

There will be eight shafts sunk in all, and at each of 
them will be built a manhole through which the overflow 
of the existing sewers, during storms, will be delivered to 
the relief sewer, According to the plans the connections 
will be curved both laterally and vertically, the sills at 
their junction with old sewers, placed at the proper heights 
to allow all ordinary sewage to flow in the old channels 
without being diverted, and one wall of the connections 
constructed so as to cut off all flow in the old sewers 
which exceeds this amount. Thus far only three shafts 
have been sunk—viz.: at Dean Street and Fourth Avenue 
with a depth of 31 feet; at Hanson Place and Flatbush 
Avenue, 44 feet in depth; and near Fulton Street, 67 feet 
ndepth. At all of these points the work of driving the 
tunnel is in progress. Work has also been commenced at 
the lower end of the sewer. A foundation of two courses 
of 4-incb plank, in the soft ground there encountered, is 
first laid. Onthis the side walls and invert are built of 
rubble. with an 8-inch brick lining. The sewer at its out- 
let will first empty into a settling basin, 60 feet by 84 feet 
in size, with its bottom 8 feet below high tide. Here 
sand, gravel, etc., will be intercepted and screens fol 
catching floating matter put in if found necessary. The 
basin outlets are to be trapped from the canal. 

The tunnel work is in charge of Assistant Engineer 
L. Russell Clapp, the portion in open cut in charge of 
Assistant Engineer David F. Brower, for which Swain & 
Keeney are the contractors, and the whole work is under 
the supervision of the Department of City Works, of which 
Robert Van Buren is Chief Engineer. 


BRICKS FROM WASTE OF PLATE GLASS 
MANUFACTORIES. | 


As 1s well known, plate glass is ground by means of 
wooden plates covered with iron, between which quartz 
sand, abundantly moistened with water, is brought. 

By the manipulation of grinding, which consists of a 
constant moving to and fro of the grinding plate over the 
plate to be greund, the quartz sand becomes mixed with 
particles of iron and sand, and after it has lost its sharp- 
ness is piled up near the manufactory as worthless mate- 
rial. 

According to Zhe Brickhmaker, this waste material may 
be utilized in the manufacture of bricks, The sand, as 
stated, contains about 15 per cent. of class Particles and 2 
per cent. of iron particles. It is very hygroscopie, and be- 
fore it can be used for the manufacture of bricks hasto be 
dried, and is then pressed into the mold under a pressure 
of 660 pounds per 0.155 square inch. The pieces thus 
obtained are subjected toa temperature of 2732° Fahr. At 
this high temperature the glass enters into a combination 
with the sand, a new product with new properties being 

‘thereby obtained. The bricks thus produced have a 
specific gravity of only 1.5; they are perfectly white and 
are not attacked by acids, and for this reason would be 
especially desirable for use in factories of chemical products, 
particularly in factories of sulphuric acid. hey also 
resist frost. Regarding the strength of the material, 
experiments have shown them to possess a compressive 
strength of from 840 to 975 pounds per 0.155 square inch 
By mixing the sand, enameled bricks showing beautifu; 
colors are obtained, which may be used for decorating 
fronts and interiors, 
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ACCIDENT TO THE NEW WELLS, FARGO & CO. 
STABLES AT JERSEY CITY. 


A FALAL accident occurred on the morning of the 22d 
inst. at the new stable building of Wells, Farge & Co., at 
Jersey City, N. J., now in process of construction, by 
which ten persons were injured, two of them fatally, while 
the recovery of a third is doubtful. 

The building has a frontage of about 200 feet on 
Pavonia Avenue, with a depth of 94 feet, and has an ell 
from 38 to 50 feet in width, extending back to Eighth 
Street, the ell being a little over 200 feet deep. Itis 
three stories in height. The walls of lower story are 20 
inches and of the two upper stories 16 inches thick. 

The floors are carried by iron girders, supported on 
the walls and on intermediate iron posts. These iron 
girders and the wooden floor beams were all in place for 
the second and third stories, but no flooring was Jaid. 

At the time of the accident the roof trusses from B to C, 
in the ell, were in place; and, as stated by Mr. Post, of 
the firm of Post & McCord, contractors for the iron and 
roof work, three of the long span roof trusses, A A, were 
set up and connected both with each other and with the 
gable E by the full complement of trussed purlins ; and 
part of the jack rafters were up. The trussed purlins 
bearing on the brick gable E were all anchored to the 
brickwork and the wall completed with a stone coping. 


A fourth truss was on the lower floor about ready to be 


hoisted, but no strain had yet been put upon the falls of 
the lifting derrick. 


DIMENSIONS ALL APPROXIMATE 


PAVONIA AVE. 
200° 


The accident seems to have been caused primarily by a 
heavy gust of wind from the westward, which threw down 
a section of the wall E for about go feet in length from 
the corner in the upper story and 40 or 50 for the second 
story, the lower story being uninjured, The brickwork 
fell partly within and partly without the building, the 
weight of brickwork and trusses carrying away both floors. 
As the iron girders of the second floor were anchored to 
wall girders built in over the arched doorways, the tall of 
the floor tore out one bay of the front at D. The mason 
work is of good quality; the bricks are very good, and the 
mortar appears to be fairly good, lacking, perhaps, a little 
in adhesion to the brick, but as the fallen wall was recently 
built, and the distance to the ground considerable, very 
good adhesion was not to be expected after the concussion 
produced by the fall. The portion of west wall still 
standing is in good alignment. 

The wall itself, however, is pretty light for one of such 
length (fully 200 feet) and height, without cross walls. 
The New York City building laws would have required at 
least 4 inches more thickness for upper and lower stories, 
and 8 inches more for the middle story. When the heavy 
gust of wind came, it struck with its full force against a 
wall 200 feet long, over go feet of which were entirely 
unbraced above the third floor (a height of over 20 feet, 
besides the gable), the three roof crusses in place offer- 
ing little resistance; and the work being still green 
it proved too much for it. ‘here seems to be no other 
reasonable explanation for the disaster. 


REFERRING to the pumping machinery at the Cornell 
University water works, mentioned in our issue of Novem- 
ber 15, as being essentially of the Worthington type, the 
Gordon Steam Pump Co., of Hamilton, Ohio, writes that 
they furnished to the Universiy in August, 1883, one 
tydraulic engine with 17-inch power cylinders, 7%-inch 
outside, packed plunger pumps, ro-inch stroke. In 
August, 1886, a duplicate of this was furnished. 


THE WATER SUPPLY OF PARIS. 


IN the course of an article dealing with the sanitary 
condition of Paris, as affected by the present systems of 
water supply and sewerage, the Engineer recently made 
the following remarks: 


‘*There is no Government department which has been 
more active in France during the past few years than that of 
public works; and the engineering enterprises undertaken 
under its auspices have undoubtedly done much to de- 
velop the internal resources of the country. But little has 
been done in the important matter of sanitation; and at 
the present moment Paris, with its magnificent highways 
and bridges, is provided with a system of sewerage of the ; 
most primitive order. Ineffective sewerage and a bad 
water supply are, in truth, the principal factors in deter- 
mining the very much higher death-rate of Paris than ot 
London; and to realize how bad these are, it is only need- 
ful to regard this discrepancy in the mortalities of the two 
cities, in relation to the fact that the other conditions of 
Paris are far more favorable to a low death-rate than are 
those of London, The question of the Parisian sewerage 
will have to be dealt with before very long: but works are 
at present in train for providing a more satisfactorv water 
supply. A good deal of progress has already been made 
towards this end, of which the latest step was the recent 
construction of the reservoir at Montmarire.* 

‘* Even during the past summer, however, the inconve- 
niences of the present system of water supply have been 
severely felt. The service of pure spring water carried by 
aqueducts into the city is not sufficient to meet all the neces- 
sities of Paris ; and when it is found insufficient—a thing 
which generally occurs during the hot and dry months of 
the year—it is necessary to substitute Seine water for some 
weeks together. ‘lhis step has been taken this year, and 
the discontent which it evoked perhaps had something to 
do with inducing the Chamber to approve the long-de- 
bated scheme tor bringing an adequate supply of ‘‘ source” 
water into Paris. This is to be done by means of an 
aqueduct, which will transport the waters of the two small 
streams, the Avre and the Vigne, trom their source in the 
department of Eure-et-Loir into Paris. ‘Tne plans for this 
work have now been all prepared, and the necessary legal 
steps for the acquirement of land have been taken. The 
aqueduct will run through the two departments of Eure- 
et-Loir and Seine-et-Oise, and will discharge into an en- 
ormous reservoir to be built at Montretout. The most 
interesting part of the work, from an engineering point of 
view, is the tunnel whichis to convey the water under the 
heights of Marly and the Park of St. Cloud. This tunnel 
will commence upon the borders of the Park of Ve-sailles, 
and will run as far as Villeneuve-l’Elarg—a distance of 
about 434 miles. Its depth below the ground will, in 
some parts of the route, exceed 215 feet. Work has 
already been commenced on this portion of the under- 
taking. Fifteen shafts have been sunk at distances -of 
about 550 yards. ‘lhis preliminary work has not been 
carried on without difficulty. If is found that the sandy soil 
of which the hills on the west of Paris are composed 
is completely permeated with water at a little distance 
from the surface. Operations are therefore carried on by 
sinking a metallic lining, consisting of two concentric 
cylinders, secured together by iron braces, and strength- 
ened by masonry. At the bottum the two cylinders joiu ; 
and they terminate in a steel attachment with a cutting 
surface, which sinks into the wet sand under the weight of 
the cylinders. Inside this tube, which is ro feet in depth, 
workmen can sately carry on the work of removing the 
soil; and with its progress the tube is lengthened out by 
the addition of new ones. Other noteworthy features of 
the works in connection with the scheme are the construc- 
lion of an iron aqueduct across the Seine bridge, the erec- 
tion of new machinery at Clichy, the laying of an exten- 
sive series of pipes through Paris, and the building of the 
Montretout reservoir. his reservoir will contain three 
cumpartments on the same level, each of them holding 
4% million gallons of water; and the entire capac'ty ot 
the reservolr will be sufficient to supply Paris for three 
days. It will be covered with brickwork arches turted 
over. On the whole, it may be hoped that the Parisians 
are at last ina fair way to escape from the compulsory 
limitation of water consumption to which they have so 
long been condemned.” 


COMMANDER MELVILLE, Engineer in Chief of the N avy, 
makes out a strong case in his annual report in arguing for 
a reorganization of the Engineer Corps upon a basis more 
appropriate to the modern condition of naval science. 
He says tat the number of engineer officers is now 194, 
of whom four have not had the proper engineer educa- 
tion, and two at least did not wish to be appointed in the 
Engineer Corps. He holds that a much larger number of 
officers is needed in the Engineer Corps, and also a bet- 
ter couse of instruction for the young men who are each 
year appointed into it. 


THE United States armor-clad cruiser ‘‘ Maine” was 
successfully launched at the Brooklyn Navy Yard, at noon 
on Tuesday, November 18. This is the first launch that 
has taken place at the Brooklyn yard since that of the un- 
fortunate ‘‘ Trenton" in 1876, and the ‘‘ Maine” is the 
first of the latest type of iron-clad to be launched in a 
United States Navy Yard. 


* See Tuk Excingerinc Kecoxp, August 9, 1890: 
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BUILDING CONSTRUCTION DETAILS. 
No. XXXV. 
(Continued from page 394.) 


THE CHICAGO AUDITORIUM.—PART III., 
CEILINGS.* 


HINGED 


FIGURE 24 is a plan, to reduced scale, of the ceiling. 
which is raised and lowered in sections. 

Figure 23 is a vertical section and elevation at Z Z, 
Fig, 24, and shows the arrangement of hinged ceiling T 
(Fig. 1, page 296, Vol. XXI.), ‘The double girder E' is 
suspended from roof truss J by rods A, and to it are 
attached the hinges C C, etc., at intervals of about 15 feet, 


* Part 1., General Description and Elliptical Ceiling was published 
Apri: 1a; Part II., Main Root Trusses, was published November 22. 
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corresponding to the separate sections of the ceiling, 
which are revolved by hoisting chains at D D, etc. B 
and B are 10-inch lattice girders. 

Figure 25 is a vertical section at elevation at Z Z, Fig. 
26, and shows the arrangement of hinged ceiling Q, Fig. 
I (page 296. Vol. XXI.). 

Figure 26 is an elevation from X X, Fig. 25, of part of 
the ceiling, which is symmetrical about the center line C 
C, and has a total length of 87 feet 2 inches. 

Figure 27 shows the detail at hinge A, and Fig. 28 
shows the pattern of single and double hinges. 

The ceiling is partly counterbalanced by weights W, 
and is hoisted and lowered by crabs D, each having a 
capacity three times as great as their estimated duty. B 
B, etc., are 1x1" tee bars, spaced 12 inches apart. 
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When closed the lower edge of this ceiling frame rests 
at E on the top of the rail in front of balcony R, Fig. 1. 

Figure 29 shows the detail of the seat at E. H is a 
continuous longitudinal angle revolving against the cast- 


iron seat plate L. 
(To se ComMTiwugD.) 


GOOD COUNTRY ROADS. 


‘THE New Jersey law, which was passed two years ago, 
permitting the various counties of that State to issue 
bonds for the improvement of country roads, has led to 
movements in that direction in other States. There is no 
county in New Jersey, says the New York 7imes, in which 
the law has been given a fairer trial than in Union County. 
Bonds bave been issued in that county to the amount of 
$300,000, and the money obtained by this issue will be 
sufficient to put in fine condition some thirty miles of 
country roads, extending in one direction from Elizabeth 
to Plainfield, and in another direction from Rahway te 
Summit. 

The original estimate of expense for these improvements 
was $10.000 per mile, and to the credit of thoee who have 
had the improvements in charge, this sum has proved suf- 
ficient for them. The roads are now nearly finished, and 
for the first time in the bistory of Union County they are 
in condition for all sorts of travel in every season of the 
year. It is alleged that in bad weather one horse can now 
draw a load which required the strength of four horses be- 
fore the improvements were made. 

Chauncey B. Ripley, who was one of the projectors of 
the road law, said that it is the opinion of property own- 
ers in Union County that the issue of bonds for this im- 
provement will really never be felt by the taxpayers. The 
taxes levied to pay the interest on these bonds are now 
lighter than were the expenses to keep the roads in repair 
under the old system. Since the law went into operation, 
moreover, real estate values in Union County have ad- 
vanced nearly $1,500,000, exclusive of property advances 
in Elizabeth of nearly $700,000 more. While this increase 
is not claimed as all due to the improved roads, it is felt 
that this improvement may reasonably be credited with 
having already appreciated county values to the full exten, 
of the cost of the roads, while general taxes are no higher 
than before the roads were laid. 

Mr. Ripley quotes Warren Ackerman, wh» is probably 
the largest real estate owner in Union County, to the ef- 
fect that the improvements cannot cost the present tax- 
payers a dollar, because by the time the bonds shall ma- 
ture the increase of population and the appreciation of 
values will have been sufficient to pay for their redemp- 
tion. As Mr. Ackerman expresses it, the bonds will be 
redeemed by taxes on valuations that do not now exist, 
and on persons who are not now residents of the county. 
Sheriff Glasby, who is also very much interested in the 
work, has expressed to Mr. Ripley opinions identical with 
those of Mr. Ackerman. He says that two years ago peo- 
ple were leaving Elizabeth because of the bad roads, but 
that the population is now increasing, and that the city is 
becoming attractive to people who like to drive and who 
are now enabled by the condition of the roads to enjoy 
that pastime. 

The prominence given to Mr. Ripley in connection with 
this law and its execution has brought letters to him from 
various parts of the country which show an increased in- 
terest in this subject, and which promise to popularize the 
movement. Within a few weeks Mr. Ripley has received 
a letter from a gentleman for many years a member of the 
Pennsylvania Legislature. He wants a copy of the New 
Jersey laws and all printed matter relating thereto. He 
says that it is his purpese to devote his chief energies 
during the coming session to procure the passage of a 
similar act in his own State. This gentleman is also the 
owner of a newspaper, whose columns he intends to devote 
to the championship of this movement. 

In Massachusetts a chair has been recently endowed at 
the Boston School of Technology to be known as the Chair 
of Public Roads. Mr. Ripley says that he has reason to 
believe that not only in Pennsylvania. Massachusetts, and 
New York—a society having recently been formed in this 
State to promote the improvement of public roads—has 
interest been awakened in this subject, but that there is 
hardly an Eastern or Middle State that has not taken on 
new Zeal io the matter of the improvement of roads. 

In Tennesste the Vanderbilt University instructs free 
of charge one person from each county to supervise roads | 
During the coming session of the Legislatures bills for 
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this purpose will be introduced in Ohio, Virginia, Mary- 
land and Rhode Island, in addition to the States men- 
tioned. New Hampshire has recognized the importance 
of good roads in the White Mountain district by making 
State appropriations for the construction and repair of the 
principal county and town roads. Mr. Ripley was glad 
to notice during a visit to Maine last Summer, that in- 
creased attention is given to the condition of the roads in 
Bangor, and that at Bar Harbor the town authorities have 
become convinced that if they are to maintain that place 
as a favored summer resort they must provide good roads 
for the summer visitors. 


THE POTTSTOWN, PA., NEW WATER-WORKS. 


THE new water-works at Pottstown, now in course of 
construction by the Pottstown Water Company, to give 
the town a larger and better water supply, will cost about 
$120,000. The water basin is a parallelogram 320 by 200 
feet, is divided into two compartments, with an average 
depth of 13 feet ; walls 9 feet thick at the bottom and 3 
feet at the top, with 6-inch coping. The basin will have 
a capacity of 5,000,000 gallons. Water will be taken 
from the Schuylkill by a 30-inch pipe opening into an 
archway 3 feet wide by 4 feet and 3 feet high, leading to 
a pumping well 12 feet in diameter. The pipe is laid to 
the botton of the river, and extends at a grade into the 
well, so that water can be obtained at the lowest stage of 
the river. The water is forced up from a 24-inch main 
into the reservoir, from which a 20-inch main leads to the 
town for distribution. The available head of water wijll 
be 163 feet. 


STREET CLEANING AND DISPOSAL OF 
REFUSE. 


WITH the object of ascertaining the methods adopted 
for cleaning streets and disposing of street sweepings and 
other refuse (ashes, garbage, etc.), and the cost of the 
same, THE ENGINEERING RECORD recently sent out a 
number of circulars to the cities and larger towns of the 
United States asking for information upon this subject. 
The form of circular issued was one suggested by Mr. 
Sylvester H. Martin, Chief of Bureau of Street Cleaning, 
Philadelphia, given in the number for August 9, 1890. 

The data furnished in the replies do not enable us to 
give the cost of street cleaning with as much accuracy as 
we hoped to be able to do. In many of them the cost is 
not given, or cannot be separated from the repairs. Many 
places have few or no paved streets, the frequency of 
cleaning is indefinite, or it is done quite irregularly, in 
some cases by the abutters, the city or town only carting 
away the sweepings. It is frequently uncertain how much, 
if any, of the amount charged to cleaning may have 
been expended on unpaved roads. Insome of the returns, 
under the head of ‘‘ width of main streets,” has been given 
the width of paving only, and in others that of the entire 
street. 

Table I. gives a summary of the data received relative 
to the cost of street cleaning in 32 places, from which the 
returns are more complete. 

The replies to the other queries of the circular are sum- 
marized as follows: 

DISPOSAL OF STREET DIRT. 
Used for filling low places and private lots, or 


for grading streets and park grounds. ....... 
Part used for filling and balance taken out tosea. 


54 c°ties and towns 
3 of a6 


Delivered at waste dump or garbage ground. ... 9 ‘* - 

Hauled out of the city or town......... cmieeeiee inn 6. °° " 

Thrown into the river. 1... «0. .........00e so “ 

Used as fertilizer......0 1.0... cece ccc eee eees x “ 

Sold for fertilizer... 0... ec. cee cece cece ee eene ee 

8 
CLEANING CATCH BASINS. 

Cleaning weekly.... .... ..... bebeeusuhesiiae 3 Cities and towns. 
ae Disweebly cscs bck coco skemsvcees coon ro “ 
ee monthly...... ......-.00-- Seat cA. Ge oS sé 
ae bi-monthly’. ..02 62 csctssecet eeeeews 208 ee 
‘© quarterly. aed Wer caet ceases gy Se es 
‘-  -gtimes a year... 0... eee we eee ) " 
es semi-annually .... 2... 6. 66. cee 7 * a 
as amnwally.... .......02 cee eee oe ween s * oe 
“6 2 to 2 times per week (Lowell)... ...... 2: °° se 
- 8 to ro times per year... .... ...... re - 
- 6 to x12 times yer year...... 9 ....... = s° 
* weekly ia winter and monthly in sum- 

mer (Los Angeles); summer is dry 
SCASON 96k. wee ess cies, . = 
33 


The above are given in many cases as averages, and it 
is stated in several of them that the basins are cleaned 
oftener if necesarry. From the remaining places a few 


make no return or say that they have ne sewerage system, 
and others report, ‘‘cleaned after every storm,” ‘‘as 
often as necessary,” ‘* when choked up,” or ‘‘ at no regu- 
lar time.” 

For the cost of cleaning, 32 report having no data; only 
26 give any statement of cost. For these the annual 
cost of cleaning each basin ranges from 30 cents to $11.71, 
the average of all being $4. For two-thirds of the num- 
ber the prices range between $1.46 and $6, with an aver- 
age of $3.62. It is possible that three or four of the 
larger amounts may include cleaning of sewers, though it 
is not so stated. 

REMOVAL OF ASHES. 


Daily removals.................06 6 ..s. 8 cities, etc. 
Three times per week ... ... . . ..+..--- 2 " 
Two times per week.............. ciee Boe - 
Weekly oscil pit desy o Maaiataseey, wact 16 . 
charlene ; O.- lomithedatles ere _ 
Monthly .. Kae Berets Boh a eee i 


Some of the aon report nat on business streets, in the 
center of the city, the removal is effected oftener. Wash- 
ington reports removal from 2 to 6 times per week; 
Chicago reports removal daily, 2 and 3 times per week; 
Boston reports removal from dwellings weekly, stores 
semi- weekly, hotels and markets daily. 

This makes 41 reports in all. In the remainder no re- 
turn is given, or it is stated that the removal is left en- 
tirely to the householders ; in some cases, however, it is 
under the supervision of the police or health officers, who 
interfere if it is neglected too long. 


DISPOSITION OF ASHES. 
Used for filling low places and private lots, or for 


grading streets and park grounds..... .... ...... §3 Cities, etc. 
Part used for filling and balance taken out to sea... .. 3 aad 
Delivered at waste dump or garbage ground..... .... Ir s 
Hauled out of the city or town...............0. seeee 7 = 
Thrown into the river...........0.0. 625 cece eee eee 4 = 
78 


REMOVAL OF GARBAGE. 
The frequency of garbage removal is given as follows: 


Daily removal....... Bish lake “as “Bekele: ewe RQ CICS) CC 
Three times per week .. .........0 5. cee eee 7 = 
Semi-weekly............... -. Gon Saale swale . 2 = 
Weekly: c.c60 0:3 seh “seein er Rendee io § . 
Bieweekly: cag G3) Ste cee se ete 4 “ 
Daily, in summer... ....... 2 = 
Semi-weekly, in winter, and 3 times a rweeke 

(0 SUMIMEE (oi oivies e855 coe Gees Seek Se 7 * 
Daily, 2 and 3 times a week (Ch'cago)..... I . 

§2 


Of the above, three report that garbage is removed daily 
from markets, stores and hotels and restaurants. In five 
of the returns no statement is given, and in the remainder 
it is said to be left to the householder, controlled by the 
police or health authorities. 


DISPOSAL OF GARBAGE 
Used for fertilizing fields or manufactured into fertsl- 


izer ata factory.. § cities, etc. 


Sold to farmers, or used for fccaian Honw.: rere 16 . 
Burned or cremated io a refuse deatractars. cate. eaaidaaals § - 
Delivered at city dump or garbage ground...... wit as 
Hauled outside the city... 0 00... cook cece eee 8 be 
Rotted outside the city ..............0. 0. cane cece 1 rr 
Treated with lime | .... ok. ce ce cece eee oe I * 
BOHCO ois oat eckas Bote teiides auiatst: ¢ueeeeteaw | @ - 
Dumped into the river......... 200. 0. cece wees 7 “ 
Carried out tosea ... ...... 0 cc. cee cece eee ee eee 2 . 
Disposed of by contractor... ...........2 cece.ee eee. Q es 
Used for grading lots,etc.. .............. 10 “ 
71 


One of the above reports the garbage as partly burned 
on the city dump, along with ashes and street dirt. 


REMOVAL OF DEAD ANIMALS FROM THE STREETS, 
Removed by contract at expense of city or town....... 29 Cities, etc. 
Removed at expense of city by Street Commissioner or 

other city official, or by order of the Board of 
PealtB os sgsg eda: batetaaeeces . Hake e ota x 
Removed at expense of city, and cost recovered from 


e @eee@eseeoe @eese@evneeeesn 


owner of animal, if found....... ..... 2.2... . os. 4 " 
Contract made for removal without cost to the city for 
value of the animals ...... 0 00... cecceeeccecees 7 e 


City receives a small price from contractor for the priv- 
ilege of collecting dead animals..... Pemiitwon 

No provision made, but left to owners or otber private 
parties to remove them... ...... ba. ROSGOE eee es 8 “ 


In St. Louis the city receives $50.15 per month for the 
privilege of collecting. 
DISPOSITION OF DEAD ANIMALS. 


Buried .............. GP delays wheels neta aud ee Sersite Ges 2! adaeas 33 Cities, etc. 
Delivery to rendering, Bae. or desiccating works, or 
manufactories of fertilizers ... 0 ....... 22... 0 a1 ke 
Buried or cremated.... 0... 6. 0. cee cecs cece ceees 2 * 
Used as fertilizer ..... 10.0. cee c cece cee cence ee cee: 3 " 
Thrown into Missouri River.... . . DGiveeees ce. 2 - 
* Deposited in garbage sroands: or dutap seered 3 es 
Hauled out of the city.............. ee ae bats “f 
Left to decay in the fields. ............. 0 2. .... <2 ve 


7° 
Machine sweepers are reported as being used for more 
or less of the street sweeping in 35 places. 


* In one case partly burned. 


TABLE I.—Cost OF STREET CLEANING. 


CHARACTER OF PAVEMENTS. 


No. 
Width cf Annual 
NaME oF CITY. Population. |(4) Block, Gravel Main FREQUENCY OF CLEANING. Ccat of 
ee Cobble. |Macadam | or un- Streets. Cleaning 
etc paved. 
Miles. | Miles Miles Miles. Feet. 
New York...... ..... Rear 325.2 5.1 25.5 41 60 and 1c0| One-third daily; one-third tri-weekly: 
one-third birweekly ....... .. . ..] $.255.835.00 
Philadelphia eeefihee bea 1,050,000 261. Z 302.2 96.0 ans 50 Once a week er a a a er ar a 425.042.0600 
Brooklyn... 852,000 86.5 | 280.4 2 ee ae 60 and 70 | Part dai y, balance tri-weekly........ 349,000.00 
Boston...........0-6: 450,000 53.0 8.0 172.0 159 40 Principal streets daily; others two and 
three times a week..... 0 2 ...... 005. 150,000.00 
Omaha, Neb. ...... 134,752 | (a) 52 his dion 315 100 Weekly, bat not very regular op Scsiwas Wess 20,000.00 
Kingston, N. ¥..... 22,000 t 4 3% 38 50 Neekly .... .... 2,000.00 
Duluth, Mina... .... 35,000 3-7 eee 44 46 66 Paved, daily: others, occasionally. . 5,000.00 
Jersey City, N. J.... 163,000 27-5 10 1% 102 60 Some week y, Others once in two or 
four weeks.......... aiee wet as 26 000.00 
Brie; Pa c.sececk case 40,000 10 go 60to 100 | Quarterly ........... coe ee cece eee 2,000.00 
E. Saginaw, Mich.. 60,000 25 t I 113 66 Semi-weekly, sometimes oftener ....|(5) 6,000.00 
Springfield, Mass. . 43,700 1 15 100 50 Block daily; other streets depending 
Ot JOCMNON ji5ic dss veces sewed in 7,100.00 
Schenectady, N. Y... 22,000 3-5 12 74 50 70 Main streets weekly, side streets bi- 
WOOKIY sec) Gc tuteaesadeeieaceue 2,000.00 
Decatur, Ill . des 18,000 8 As 2 5u 60 ere streets weekly... ... Aeaali egies 3,000.00 
Hoboken, N. ce mera: Be ctasets 21 : Reus 14 50 to roo | Weekly . 000.00 
Cheisea, Mass....... 28,000 I. ; 5 34 50 Block semi-weekly, macadam monthly 2,000.00 
Cohoes, N.Y ...... 24,000 3.1 : os 25.1 60 Paved streets weekly ... ............ (¢) 9,000.00 
New Haven, Conn.. 85,000 4.8 oO. 27.8 107.3| s0to6s5 | Block once to twice a week, others 
occasionally. ......... 0. ccc eeee eee 12,000.00 
Dubuque, Towa...... 35,000 0.9 or 34.6 80 64 Monthly, except in winter........ ... 6,100.00 
Fresno, Cal..... 11,000 I “% Sous 35 80 DSi 2 sgientteceteelieics. weeeas 1,200.00 
New Londoo, Conn.. 13,800 4.8 0.2 3 8.5] 33 to 80 oo Se ae ee 2,000.00 
Haverhill, Mass...... 26,500 1.5 0.2 2.1 25 50 to 60 { Mien Gant. hae ly atk a esanes 
Washington, D.C. . 250,000 156.5 = - 80 to 160 | One tos:x times per week ............ By bea os 
Chicago, IN.......... 1,200,000 372.1 sas 206 1,419.5 66 Monthly to daily .......... .eeeeeee: 213,247.77 
New Orleans, La. 250,000 38 33 455 soto6o |**Goeson daily’. .... 0 ..ceee enue 75,000.00 
Minneapolis, Minn... 200,0U0 24.6 at 775 80 Paved streets daily, if necessary...... (2) 3,334.87 
Newport, Ky..... 28,000 13.5 9 125 40 Semi-annually.......... cc cceee es cee: 5,0CO 00 
St. Louis, Mo.... ... 459,000 50 220 300 80 Tricweeld y ...0ccu cscwe cde, cokers ee 149,795.56 
Mobile, Ala .. ..... 45.000 6.5 I 20 70 50 Daly oc 0sase. tines Sh hat- e e a hes 24,000 00 
Los Angeles, Cal..... 50,000 7.8 15 80 80 Paved, two tu three times per week... (¢) 
1M 8 8 : Main streets dai.v.... Paved. .... 8,000.00 
Lowell, Mass..... fd faeatd 9: “oe = ate ato 79 } Other streets weekly. ] Unpaved... 9,000.00 
Albany, N.Y. . ... Q8,000 18.3 35.8 1.7 (/) 36 to 57] Once or twice a week.... .... ....... 8,000 oo 
Lawrence, Mass...... 44,505 2.3 as 8 qo 50 Paved streets weekly ................. if &) 13,000.00 


(a) Three miles of this amount are alleys. 
(4) Cost for cleaning pavements only. 

(c) Includes keeping bridges in repair. 

(@) For sweeping. 


(e) Paved streets per mile: 


(/) Between curbs. 
20 to 6o feet, $16. (g) Estimated. 
60 to 8o feet, $18. 


80 to 100 feet, $20 


(A) Io this column are included all the smoother pitiaeed pavements, including stone and asphalt block, sheet asphalt, brick and wood. 
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There seems to be decided room for public improve- CANALS FORMING PART OF A MARITIME OR RIVER NAVIGATION, | 
ments in some of the places heard from, as, for example, 
in a city of Pennsylvania of over 25,000 inhabitants, Locks 
which has no sewers and no regular cleaning of streets, 
and in a city of Kansas, of some 12,000 inhabitants, which Length. | Depth. Avail- Owner on Lessee. 
has about 65 miles of streets, and only about ¥ of a mile No. ienec Width 
of pavement (macadam). To places away from the natu- ae 
ral gas region, the reply from Indianapolis, that they have Miles Feet. Feet Feet 
no ashes, is a little startling, 
Essex: Mase. hs X ei kre ek. eee I 12 4 Qo 20 Private corporation. 
al aac pale als Saber Cae Sees wate Gaede 5 4.5 4 71 18 Private corporation. 4 
IMPROVEMENT IN ELECTRIC PIPE WELDING. | Feeders RAAB eM er ale oe fee an certo ee 
: ; F . Ch k as eee ion. 
IN welding together pipes by the electrical method it Albemarle and Chesapeake italy Lael saeSehirkws ba 8. : 206 je al arca 
has been the usual practice to employ internal mandrels to Aine ie Ae asa aR eee ie ae H = - : a 
prevent collapse or change of circumferential outline. Lake Borgne Lohan GGa uentetics ae 6.8 6 t 265 70 : 
Prof. Elihu Thomson, however, has recently invented a | Plaguemue.. 0 — : a i “ ri 
simple process by means of which the use of internal fix- MuscleShoals . .... 0. 00. eee eeee oe 16 5 oe 260 6u United States. 
. ‘ : aaah : Louisville and Portland............ ..... ; 2.4 Var. 2 335 . 80 -f ~ 
tures is avoided. The invention is based upon the circum- St Mans Falls ....... ree t 16 r 465 80 : 
stance that if a hollow structure be heated at a certain por- | Cascades* Steet on ee ee sf ne 3 : a 7s “ “ 
tion of its length and subjected to an upsetting action it wil] Willamette River....... 00... .ee.ee cee eee o 6 Var. 4 170 40 Private corporation. 
bulge exteriorly instead of collapsing. The structure will, Total cen iss Labeaaan ns sate yanacaanee 179.4 
therefore, have a larger diameter at the swelled portion. | — euenulbhed: = 
In the present process, where it is applied to the welding 
of pipes, hammer blows are delivered at the weld or on the CENAEIERD OEINER?: 
side of the pipe, and are so graduated as to simply con- 
tract this bulging of lateral spreading tendency. The Locks 
hammering is delivered laterally so as to restore the Depth 
‘ +e ses : : low Avail- Owngr OR LEssER. 
mietal back to its original position on the sides of the pipe. water. No able Width 
There is said to be no tendency to collapse on account of length 
the bulge of the pipe acting as a sustaining support. as 
. Feet. Feet Feet 
EUROPEAN INLAND NAVIGATION. Songo ee siete ugin wie haar eek 3 r 80 24 Private corporation. 
ac CW YOPK). 2200 ewe e eens wor nscees tate o ew yor. 
(Concluded from page 392.) : Schuyllill®.... 0.0 ...cccecee cee ceenseee cece ae 36 pes 38 Reading Railroad. 
‘* THE following table of canals and canalized rivers in | Monongahelat... ....... 22.2.0... cee eee ee 6 9 160 50 Reivers corporation and United 
the United States has been compiled with care, and it is _otates. 
‘ ; ; ae BIOS, oe Sake soe oat eeeewancealsunies 6 600 United States, 
believed to be substantially correct, the information con- | Beaver (Pennsylvania)....... be 2 : 104 ae Private corposavien: 
tained in it being the result of an extended correspondence | Muskingum. .. .. 1.0 0. ...cceseceee cece eee 5-5 10 160 36 United States. 
with the managers and engineers of the various water- Little Kanawha...............20 cece seins Rinks 4 5 127 26 ea corporation and United 
ways. . : 
** As far as practicable the canals and rivers have been | Great Kanawhaf........ © ....... ... 2... 58 7 | : ai at United States, 
arranged in geographical order. Canals that are mere | Big Sandyl...... ..... . a ae ye 13.5 6 I 160 52 os 
artificial channels without locks, have not been included, | Kentucky... ..- --.----.seeeeeee cece tenes 98 2 5 149 38 “ “ 
: Green and Barren .. ............ 0205 cee ewes 175 3 s ™45 5 36 
nor any canals that are not regularly or occasionally used | Cumberlandl ..................0.. cen lol, 14.4 4 I 270 52 o “ 
for purposes of navigation: Coosa (Alabama) ............6.0 6. eee vee 5.3 3 3 175 40 xs 
‘It should be borne in mind that a large number of Weber Peet teres eee eee eee eee ea a4 : : : pi 2 ‘ . 
canals that once existed have been abandoned, such as | fimois 2.2 | oad :  lheages +5 | United States and State of Illinois. 
the James River and Kanawha Canal, the Beaver and | Fox: 
Erie Canal, and many of the branches of the Erie Canal Roe cis cack Steeeee eee cence emenees a9 3 24 2 2: Spied stares: 
of New York. The future of several canals included in Chippewa (Wisconsin)..... . . ...s.sscs0e ed 405 : 270 40 Private corporation. 
the table is uncertain, but only those have been omitted ——— 
that have actually passed out of use as canals. Total 1,070 2 


*‘In noting the differences between our country and 
France we are at once struck with the fact that while our 
canal mileage is steadily lessening, that of France is not 
only increasing year by year, but immense sums of money 
are being expended to widen and deepen old canals. An 
expenditure on canals alone of $73,000,000 since 1871, the 
greater part of which was borrowed at a time when France 
was staggering under the heavy burdens imposed by the 
war of 1870, may well cause us to ask ourselves if our 
policy of letting canals go to ruin and then abandoning 
them is not a grave mistake in political economy. It 
should also be noted that all the waterways of France are 
absolutely free, except a few that are burdened with an- 
cient leases, and that from time to time the Government 
is condemning and buying in these leases, so that before 
many years the whole 5,050 miles of canals and canalized 
rivers will be free of dues. ‘Ihe justification for such 
liberality may be found in the estimate put forth by 
French political economists that the canals, even when 
free, pay 5 per cent. per annum in economizing the na- 
tional wealth. 

‘*In comparing our canals with French ones we find 
that even the Erie Canal has less capacity than the stand- 
ard which has been adopted in France for all main lines, 
of which size of canal France already has a length of 952 
miles. ‘he true measure of the usefulness of a canal is 
the size of boat that can traverse it, and we see that while 
the French canals can pass a 300-ton boat the Erie can 
only pass a 240-ton boat. This disparity, however, will 
not long remain, as the State of New York is rapidly 
doubling the length of the locks on the Erie Canal, so 
that two boats connected, end to end, can be locked 
through at one time, thus increasing the tonnage capacity 
to 500 tons, or 200 tons in excess of the French standard. 
The additions to the locks are being made two feet wider, 
with a view to an ultimate change to locks having a width 
of 20 feet. 

‘* If we look at the tabulated statement of the State 
canals of Ohio, we see that the capacity of the Ohio locks 
is only gotons. It is therefore not surprising that these 
canals are not flourishing, and that every year strong 
efforts are made to have them abolished as a dead weight 
on the Commonwealth.” 


ALABAMA is conducting a lively campaign in the inter- 
est of good roads. The newspapers of the State have 
taken the matter up and are keeping its importance prom- 
inently before the public. 


Length of ordinary canals, 2,099.1 miles; maritime or river canals, 179.4 miles ; canalized rivers, 1,070.2, miles—Total, 3,348.7 miles. 


+ Movable dam. § Unfinished. 


*Fifty miles of lateral canal; 8 locks have two lifts each. 
§ Two fixed dams; 5 movable. 


+Larger locks at lower end. 


CANALS. 
Locka, 
Length. | Depth. Avail Owner or Lassen. 
. No ale Width. | Capacity. 
engt 
Miles. Feet Feet Feet. Tons. 
; : 4 208 \ 500 
tg (A eee ee ee eee 351.8 7 33 98 t 18 nye t State of New York. 
9 208 500 os a“ 
OSWEGOT esse sconce y ve eter asinass 38 7 } 9 98 t 18 } = : 
Oneida Rivert..... .. ....- eee ees 20 4-5 2 102 20 Rapleabeat ce . 7 
Cayuga and Senecat .. .... ...... a2 8 7 1X 98 18 240 4 . 
Black Rivert....  ... 0.2... 35 4 109 73.5 15 76 i > 

POCUEE Ts iecocsas, 40% o. Nanes 12 4 t 78.5 15 9 - ip 

Delta feeder?#....... ......... 1.4 4 I 78.5 15 76 x 
Baldwiaosville ¢................. 6. 5.8 4 2 78.5 15 76 e e 
Champlain¢, ........0....0.-5 vee 66 5 23 98 18 120 fa : 

Glens Falls feeder¢ ....... os 12 4 14 88 15.- ol eeessetes . eer 
Delaware and Hudson...... .......| 108 6 108 92 15 135 Private corporation. 
Morris..... .-. «++ shies Wan meee eee 102 5 34 go IK 80 Lehigh Railroad. 
Lehigh siccti usa da ageaessecess 48 6 55 87.5 22 110 Lehigh Navigation Company. 

Delaware Division..... .. ..... 60 6 25 87.5 } : : t Pes gta “ ts 
Pennsylvania...... .........5. oe] 144 6.3 { o eh 17 3° | Pennsylvania Railroad. 

West Branch Division...... .. 35 5 12 81 17 113 

Juniata Division..... ..... ... 14 5 4 81 17 113 os ; 
Susquebaona and Tidewater...... 45 6 30 170.7 \7 270 Reading Railroad. 
Chesapeake and Ohio........... .. 184.5 6 73 go 15 140 Private corporation. 
Dismal Swamp.......... sae 29.7 5 S 98 5726" |ad rarwoneee - , 

Pe@G@8 63:5 iis. we. * eck 3-5 2 I go 1056) ney cae sae : 

Savannah and Ogeechee... ....... 16 3 } : 3Bt Lam mmeeiene " me 
Ohio ....... ae eee eee ine 308 4 144 7 15 go State of Ohio 

Hocking branch....... ... .... 4 4 19 78 15 go - 

Walhonding branch ....... .. 25 4 +o 78 15 go . 
Miami and Erie ... ... ... ....... 246 4 93 78 15 go . . 

Sidney feeder....  .......  ... 14 4 ava, “thea eee dad ain go f 

Wabash and Erie..... .. apened I 4 4 78 15 go i 

Ste MACY: Basic awec hed h 60s ice 3 4 r 78 ts go ae 
Illinois and Michigan... .......... 97.2 6 15 100 18 200 State of Illinois. 

OtGls estes eee ee eke 2,099.1 
* Free—ail locks duplicated. + Free. + Twelve miles slackwater. 
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CONSTRUCTION DETAILS OF THE ROCHES- 
TER, N. Y.. WATER-WORKS. 
PART I. — SANITARY PROTECTION OF HEMLOCK LAKE. 

THE water for a domestic supply for the city of Roches- 
ter, N. Y., is obtained from Hemlock Lake, a natural res- 
ervoir, about thirty miles from and 388 feet above the city. 

The lake is about seven miles long and five-eights of a 
mile wide. It occupies the northern extremity of a deep. 
narrow valley, which is fifteen miles long. In the south- 
ern part of the valley is situated the village of Spring- 
water, having a population of about 600. The shores of 
the lake are bluff and steep, rising to a height of from 300 
to 500 feet, and mostly covered with a growth of timber. 
The basin of the lake is deeply excavated in the forma- 
tion known as the Marcellus Shale, lying above the lime. 
stone rock of that region. 

In the Springwater valley, south of the lake and on the 
summits of the bluffs forming the boundary of the basin, 
are a considerable number of farms devoted to the usual 
purposes of agriculture. About the time at which opera- 


tions were commenced to utilize Hemlock Lake as a 
source of water supply for the city, attention was attracted 
to the lake as a desirable point for summer residences, and 
there have been built on its shores over roo cottages and 
several hotels or summer boarding-houses, with a summer 
population, including transient visitors, of from 500 to 700 
persons. 

The necessity for the efficient sanitary protection of this 
water-shed was self evident. Obviously the ideal method 
would be the purchase of the lake and its whole water- 
shed, and the removal therefrom of every habitation or 
shelter for man or domestic animal, including all farm 
and village constructions and improvements, and to re- 
store the whole area to a state of natural wildness and 
savagery. But this plan was abandoned on account of the 
great expense involved, and because the lake must be pre 
served for public navigation, and because of disputed 
titles to the riparian rights. 

The Legislature of the State was, therefore, induced to 
pass a general act entitled, ‘‘An act to confer upon the 
State Board of Health power to protect from contamina- 
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tion, by suitable regulations, the water supplies of the 
State and their sources.”” Under this act the State Board 
of Health was requested to, and did prepare and establish, 
rules and regulations for the sanitary protection of the 
waters of Hemlock Lake. These regulations provide, in 
substance, that privies, pig-pens and barnyards shall not 
be located over or adjacent to any stream, spring, or dry 
water-course, where the contents thereof can reach the 
same; that any privy situated within 50 feet of any 
spring stream, or dry water-course, or ravine, shall be 
constructed without a vault, and shall have under the seats 
water-tight receptacles for night soil, which shall be fre- 
quently removed, emptied, cleaned and returned, and the 
contents buried in the earth in such a manner that they 
cannot, by any possibility, reach any water-course or per- 
manent level of subsoil water. No manufacturing waste 
is allowed to be discharged or drained into any spring, 
stream or dry water-course on said water-shed. The same 
restriction applies to the depositing of dead animals, birds, 
fish, decayed fruit, leaves, sawdust, roots, branches or 
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trunks of trees in any spring, dry water-course, or into the 
lake itself. The washing of sheep or other animals in the 
lake or any of its tributaries is also prohibited. 

The provisions relating to houses, cottages, tenements, 
tents and picnic grounds within 200 feet of the shores of 
the lake may be summarized as follows : Each is to be fur- 
nished with at least one privy set upon the surface of the 
ground, without a vault, and so constructed that metallic 
pails, 15 inches high by I4 inches in diameter, can be 
placed under the seats and easily removed with their con- 
tents. The occupants are required daily to add dry loam 
in small quantities, as a deodorizer and absorbent. It is 
made the duty of the occupant also, to provide a recep- 
tacle for dry garoage and to carefully place the same 
therein. All slop or wash water must be scattered upon 
the surface of the soil at a distance from the lake, or any 
ravine or water-course, and the points at which said slops 
are deposited to be frequently changed. Animal manures 
from stables are required to be carefully deposited in tight- 
covered receptacles and the ‘contents thereof to be fre- 
quently removed, 
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The city of Rochester is required to furnish a sufficient 
number of metallic pails for the use of each necessary privy 
within 200 feet of the lake, and is required to remove, 
empty, cleanse and disinfect the same as often as is nec- 
essary. When a full pail is removed an empty one is to 
be supplied in its place. The pails during removal are to 
be provided with air-tight covers, so that no odor shall 
escape. The contents of the pails, together with the dry 
garbage, is required to be removed by the city to a point 
below the foot of the lake and there buried. As soon as 
possible after these rules were ordained and sanctioned by 
the County Judge, the city commenced operations there- 
under, and has continued the same since that date. In 
practice, the night soil and garbage is collected and re- 
moved to the foot of the lake by means of a broad, flat-bot- 
tomed steamboat, the collections being usually made inthe 
early morning. From the steamboat landing the night 
soil and garbage is transported ona tramway to the dumping 
ground, which is a plat of land owned by the city in a 
retired location 1,800 feet below the foot of the lake. 
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The treatment of the night soil and the garbage, on its 
arrival, is as follows: Narrow trenches are excavated, care 
being taken that the permanent level of subsoil water shall 
not be reached, and the contents of the pails are deposited 
therein in thin layers. It is then immediately covered 
with dry loam to a depth of about 6 inches. This process 
is repeated day by day until the trench is nearly filled, 
when the balance is rounded up with earth. A measure- 
ment of the location of these trenches is made and re- 
corded, the surface cultivated and cropped, and after a 
suitable period the same land may be again used for a like 
purpose. A trench 500 feet in length has proved entirely 
sufficient for a single year’s operation up to the present 
time, and as these trenches need not be more than 3 feet 
apart, it will be seen that but a small area need be pro- 
vided for the purpose. 

The cans, as fast as they are emptied, are taken to the 
sanitary building, which is provided with an elevated tank 
filled with a solution of copperas, as also all other necessary 
appliances for washing, cleansing, deodorizing and drying 
the cans. The cans are of heavy galvanized iron, aod are 


1890 


THE ENGINEERING AND BUILDING RECORD. 


413 


thoroughly coated, inside and outside, with black asphalt 
varnish. In the cleansing of the cans, if found neces- 
Sary, other and more active deodorizing and disinfecting 
ayents are employed. The process has been so conducted 
for several years that all local prejudice has subsided, 
and all fears as to possible offensive odors in the neigh- 
borhood allayed. In the sanitary building and about the 
grounds no offensive odors are diseernible, although 
during the past year the contents of nearly 6,000 cans 
were thus removed and treated. 

‘The results that have been accomplished thus far may 
be briefly stated : A great proportion of the residents about 
the lake have kept their grounds in a neat condition and 
maintained the sanitary purity of the water. Underbrush, 
logs limbs of trees and decaying vegetable growths are 
no longer thrown into the lake, nor allowed to litter the 
shores, but are carefully collected and burned. Privies, 
pig-pens, etc., away from the lake, but on the water-shed, 
have been removed from streams, ravines and dry water- 
courses and placed under such sanitary regulations and 
espionage as to render them unobjectionable. The local 
Boards of Health have become interested in these questions 
and their co operation secured. Animals which die upon 
the water-shed, and decayed putrescible matter of all klnds 
are no longer discharged into the nearest ravine, but are 
buried in the ground a distance th:refrom. And finally, 
all night soil and dry garbage produced about the lake is 
collected and buried a long distance below the lake. 
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Figure 1 is a diagram showing the location of the 
steamboat landing A, washing shed B, and tank C. Fig- 
ure 2is a diagram of piling for the dock A and its pier 
head, the latter being shown in plan in Fig. 5, and in 
elevation in Fig. 6. Figure 3 is a cross-section, and Fig. 
4 a side elevation of dock A, Fig. 1. Figure 7 shows the 
arrangement of the cistern, washing shed, pump connec- 
tion, etc. Figure 8 shows the details of the iron service 
buckets. 

The above description is chiefly condensed from a paper 
presented to the American Water-Works Association, by 
J. Nelson Tubbs, late Chief Engineer of the Rochester 
Water-Works, and the illustrations are prepared from 
drawings made in this office from the originals belonging 
to the Water-Works Department. In subsequent issues 
we Shall describe the general features of the water-works 
system and illustrate special construction and standard 


maintenance details. 
(To BE CONTINUED.) 


ACCORDING to the Boston /ost, James L. Anthony, C. 
Amory Stevens, Thomas McConn and their associatese 
have filed with the Secretary of the Commonwealth of 
Massachusetts a petition to the Legislature, asking for 
incorporation as the Old Colony Ship Canal Company, 
for the purpose of constructing a ship canal from Buz- 
zard’s Bay to Barnstable Bay. Alfred D. Fox and his 
associates also petition for incurporation for the purpose 
of constructing a ship canal between the two bays above 
named. 


St. PAUL, MINN., has for some time actively prose- 
cuted the work of putting electric wires underground. The 
results, up to the present time, have been satisfactory. 


ELECTRIC POWER IN MAINE. 


THE great Penobscot River, the largest in Maine, drains 
7,400 square miles, a region as large as the State of Mass- 
achusetts. From Oldtown to Bangor, a distance of 12 
miles, the river falls more than go feet, giving several of 
the finest water powers in the world. These, says the 
Bangor ( Me.) /udustrial Journal, have mainly been used 
for the manufacture of lumber, but one of the finest is now 
to be used for a different purpose. At Veazie, four miles 
above Bangor, an electric plant has been building during 
the past year, that, when entirely completed, will be one 
of the largest in the world. 

The building will be 240 by 52 feet, with a wheel house 
running the entire length, 23 feet wide, a boiler house 50 
by 35 feet, and a tower 48 feet in height from foundation 
of the front of the building. The main building will be 
32 feet high. The upper story will be leased to parties 
wanting room and power. Fifteen water wheels of 150 
horse-power each will be placed in this plant and so ar. 


ranged that they can be run separately orin groups. The 
power is transmitted to a main shaft, and connected with 
this will be two alternating machines for incandescent 
lights sufficient for 3,000 lights, four arc dynamos, and 
three power generators. About 100 feet in length of the 
building is completed, seven wheel pits are complete and 
six wheels are set. These are now in operation and light 
and power are being supplied to parties desiring either or 
both. 

The plant will supply lights for the cities of Bangor and 
Brewer, power for the electric railway for Bangor and 
Brewer, and will also pump water for Brewer and Veazie. 
The ownership of the plant is divided as follows ; Three- 
fifteenths are owned by the Penobscot Water and Power 
Company, four-fifteenths by the Bangor-Street Railway, 
and eight-fifteenths by the Bangor Electric Light and 
Power Company. Power for motors will be let by the 
Electric Light and Power Company. The electric system 
used is the lhomson-Houston. For pumping water for 
supplying Brewer and Veazie, Henry R. Worthington, of 
New York, furnishes the pump, with a capacity of 2,000, - 
ooo gallons per day. ‘The whole plant is thoroughly and 
substantially built of brick. 


INSPECTION OF ELECTRIC WIRES AT 
BOSTON. 


THE Boston, Mass,, Common Council has passed the 
following ordinance bearing on the supervision of elec- 
tric wires throughout the city: 


SECTION I. A department of the city, to be known as 
the ‘‘ Department for the inspection of Wires,” and to be 
under the charge of the inspector of wires, is hereby 
created. Said inspector shall be appointed by the Mayor, 
subject to confirmation by the Board of Aldermen, for the 
term of one year, beginning with the first day of May in 
the year of his appointment, and until his successor is 
appointed and confirmed, and shall be paid an annual 
salary at the rate of $3,500 a year. 

Sec. 2. Said inspector shall supervise every wire or 
cable over streets or buildings, and every wire within a 
building, when such wire is designed to carry an electric 
light or power current ; shall notify the person or corpora- 
tion owning or operating any such wire or cable, when- 
ever its attachments, insulation, supports or appliances 
are unsuitable or unsafe, or any tags or marks thereof, 
hereinafter described, are insufficient or illegible ; and 
shall remove every wire abandoned for use and every 
wire, except the wire of a street railway company used 
for the transmission of its motive power, or for the pro- 
tection or support of such wires, which, after the expira. 
tion of six months from the date of his appointment, shall 
be unprovided with a tag or mark distinctly designating 
the owner or user of such wire or cable; shall see that al] 
statutes, ordinances and regulations relating to said 
duties, and to the location and removal of wires and 
cables in, over or under streets or buildings are strictly 
complied with and enforced. 

Sec. 3. Said inspector shall, as soon as convenient 
after his appointment, make, and thereafter keep in his 
office, a map showing the location of all wires over, in, or 
laid under the streets and other public places, and over 
buildings of the said city, and a record of the names of 
the owner or owners of each and all said wires. 

SEC. 4. Said inspector shall, when so required by the 
Mayor or Aldermen, examine every application for the 
erection of any wire, or poles or posts for the support 
thereof, in Or over any street or public place, or for con- 
duits under any street or public place for such wire, and 
shall report to them any facts which, in his opinion, bear 
upon the question of granting or refusing to grant such 
application. 

SEC. 5, Said inspector shall have the charge and con- 
trol of the erection and maintenance of all wires owned by 
the city, including the fire-alarm telegraph and police elec- 
ric signal and telephone systems, and of the posts and 
other supports therefor now erected or owned, or here- 
after erected by the city. [Ele shall purchase and set up 
all the wires, posts, supports, and all the dynamos, mach- 
inery and other electrical appliances required by the city 
in all departments, and shall see that all the said wires, 
posts, machinery and appliances are maintained and kept 
at all times in good order and condition. 


THE ADHESIVE POWER OF DRIFT BOLTS. 


SOME experiments on the adhesive power of drift bolts 
are described by John B. Tscharner in a pamphlet of 
selected papers of the Civil Engineers’ Club of the Uni- 
versity of Illinois. 

The author states that probably the only information 
on the subject, thus far available, is the following in 
Baker’s ‘* l'reatise on Masonry Construction”: ‘' In some 
experiments made at the Poughkeepsie Bridge, it was 
found that a 1I-inch round rod driven into a }§-inch hole 
in hemlock required, on an average, 2% tons per lineal 
foot (of depth) to withdraw it; and a 1-inch round rod 
driven into a 3-inch hole in white or Norway pine re- 
quired on an average 5 tons per lineal foot (of depth) to 
withdraw it.’’ It was thougbt that a series of experiments 
made to determine more fully the following questions 
might, therefore, be of some interest: 

1. The average holding power. 

2, The relative holding power of pine and oak. 

3. The best relation between the diameters of hole and 
bolt. 

4. The holding power as the bolt is being withdrawn. 

5. Relative holding power, bolt perpendicular and 
parallel to the grain. 

The tests were made on a 100,000-pound Riehle’s test- 
ing machine in the testing laboratory of the University of 
Illinois. The rods or drift bolts used were of steel, 1 inch 
in diameter and about 30 inches long. Holes }§, 44, 73 
and }% inches in diameter were bored in the face of the 
timber. Care was taken to get the holes as nearly per- 
pendicular to the face of the piece as possible. The rods 
were driven with a sledge. In case the rod was found to 
be not quite perpendicular to the face of the stick when it 
was placed in the machine, small pieces of sheet-iron were 
placed between the timber and the bed-plate to make the 
bearing uniform. 


To determine the average holding power a series of 45 
tests were made by driving a 1I-inch round rod into a 
+§-inch hole in yellow pine, the depths varying from 3 to 
12 inches. All were driven perpendicular to the grain of 
the wood. The mean of the several tests showed that it 
required 500 pounds per lineal inch of depth to withdraw 
one of the bolts. This result corresponds fairly well with 
the first series of experiments made at the Poughkeepsie 
bridge quoted above. 

It was found, further, that the holding power of white ~ 
oak is a little over three times as great as that of yellow 
pine. 

In determining the best relation between diameters of hole 
and bolt, three series of tests were made in }§, 44, 3% and 
4%-inch holes, each series being in a single piece of wood. 
From the results obtained it was found that if we desig- 
nate the strength in the 4#-inch hole as 100 per cent., 
that for the }g-inch hole would be 79.7, 79.5 and 71.1 per 
cent. for the three series of tests, and that for the }§-inch 
hole 47.4, 47.3 and 52.4 per cent., while the }#-inch hole 
gives 52.5, 52.5 and 45.3 percent. The holding power 
for the +%-inch hole was greater than for any of the oth- 
ers, while common practice seems to favor a }§-inch hole. 
It is possible that the fact that the bolt is harder to drive 
in a 42-inch hole, and also more liable to split, may have 
something to do in determining the practice. However, 
in answer to the latter supposition, Mr. Tscharner says 
that in the 126 tests made, not a single crack in the tim- 
ber was caused by the Ccriving of the rod. The results 
clearly show that the elastic limit of the fiber of the timber 
is passed between the {§ and the }§-inch holes, as the 
holding power of the 43-inch hole is almost the same as 
that of the }§-inch hole. Hence, if we would utilize the 
maximum holding power of the timber, the author states 
that the proper ratio of diameter of the hole to that of the 
bolt would be 13 : 16. 

In determining the holding power as the bolt is being 
withdrawn the method of procedure was as follows: The 
bolt was driven into the piece, placed 1n the machine, and 
power was applied until the rod slipped. This was 
recorded as ** started,’’and the holding power at this point 
was read and recorded. The rod was then drawn out 
some fractional part of an inch, and the holding power 
again read and recorded. It was found that as motio. 
begins, the holding power decreases very rapidly. and 
that when the rod has been withdrawn an inch the holding 
power is only about 20 per cent. of the initial resistance. 
After this the holding power decreases almost directly 
with the distance drawn out. The method of failure was 
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almost in every case by a series of jerks and thuds, the 
holding power rising and falling in a series of waves. 

As to the influence of the direction in which the bolt is 
driven—whether perpendicular or parallel t. the grain— 
it was found that the ratio between the holding power of 
a bolt driven parallel and that of one driven perpendicular 
is about as1:2 This ratio wes found to be nearly the 
same whether the timber was pine or oak. 


BRICK-MAKING AT BAGDAD. 
Tux British Consul-General at Bagdad, in his latest re- 


port. has some interesting observations on brick-making 


in that town. 

All Bagdad, with a population of about 116,000 souls, 
may be said to be built of kiln-dried bricks. Stone is 
little used there, as it is in Mosul, in house building, and, 
although the tenacious clay of Irah gives good material, 
its use is confined chiefly to huts and agricultural squat- 
tings along the Tigris banks. There is thus an enormous 
demand for bricks. These are al! hand-made and kiln- 
dried. There are about 25 large and small kilns at work, 
in the hands chiefly of Jews and Christians, but the turn- 
out is.far behind the demand. MHaif-built houses some- 
ti es remain so for long periods for want of bricks. The 
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kilns are dotted over the desert outside the city. Oftenin 
spring, when the T igris or Euphrates lays acres of ground 
under water, these stand like islands in the inundation, 
and brick-making is suspended. The bricks are carried 
from the kiln on small donkeys. each taking not more 
than 10 large or 25 small bricks. Inthe course of transit 
they get much broken, as the best, though good to look 
at and of a chrome yellow color, are very brittle. Another 
great promoter of the demand for bricks is the absorption 
of water every winter, bricks suffering equally with the 
mortar in which they are laid, owing to their porousness. 
Thus there is hardly a house, or wall, or brick pathway in 
Bagdad which does not constantly call for patching or re- 
building with new bricks. The old city walls, thrown 
down about 1870 by Midhat Pasha when Governor-Gen- 
eral, remain still, in spite of years of burrowing and ab- 
straction, a mine of broken bricks. Under a late regime 
it was said that the right of taking these away and selling 
them was conferred as a substitute for pay on the soldiery; 
‘but at present all classes seem to help themselves to them. 
These remarks serve to show what a good opening there 
is in Bagdad for brick-making after some simple but scien- 
tific method. Unskilled labor can be engaged to any 
extent just now at about 18 cents per diem for men and 
10 cents for boys. Fuel is abundant. 


Novelties. 


Devices are described under this head purely and strictly as 
news; because believed to be new and calculated to in- 
terest readers. 


In no case is pay accepted, directly or indirectly, for 
publishing a novelty notice. 


As the subjects are seiected for their supposed novelty and 
interest merely, it will, of course, be understood that the 
selection does not imply indorsement. 


Be SS 


AN ADJUSTABLE DRAUGHTING TABLE. 


FIGURE I shows a drawing board A that may either be 
used on the independent table frame C, or attached to the 
frame E, Fig. 2, that is intended to be placed on the table 
T, Figs. 3. 4,5. Fig. 3 shows a plan and elevation of 
frame E and board A on table T. Fig. 4 is a section at 
Z Z in Fig. 3, and Fig. 5 is an elevation from Y Y, Fig. 
3. Board A has an independent adjustment by the hinges 
B B and bar D, and the top F of frame E has another 
adjustment, also independent, by its hinges B’ B’ and bar 
D’ H, Figs. 3 and 5, is a drop leaf sup- 
ported by the braces G G. This table was . 
designed by M. J. L. Towler, for use at the 

Detroit Bridge Works. 


A LIBRARY ROLLING LADDER. 


FIGURE 1 is a side elevation of one of several rolling 
ladders recently designed and constructed by the Pittsburg 
Bridge Company for use in the Allegheny Court-House, 
where convenient access was desired to long rows of high 
shelves. 

Light iron beams, B, parallel to the shelves, were 
attached to the floor girders of the story above, and on 
their lower flanges the top rollers of the ladders were 
carried, their axis being set parallel to the flange surfaces. 
The bottom rollers had no special track but ran freely on 
the bare floor. All the rollers bad concave edges into 
which rubber rings C were sprung to make them run 
smoothly and quietly. 

The track beams B meet each other in very close butt 
joints and are conveniently attached to the girders, without 
any drilling or fitting, by the use «f the iron clamps D. 
These have slotted holes, E, permitting them to be set 
exactly and then bolted tight. 


IT is reported that for the first time in mary years a 
general flushing of the sewers in the Mission district, San 
Francisco, is in progress. ‘lhe dipbtheria raging in epi- 
demic form in that section is attributed to the filthy con- 
dition of the sewers. 


BOOK NOTICES. 


SewaGe DisposaL Works: A Guide for the Construction of Works 
for the Prevention of the Pollution by Sewage of Rivers and 
Estuaries. By W. Santo Crimp. Published by Charles Griffin & 
Co,, London; 1890. 


The author of this book was for a long time connected 
with the Wimbledon Sewage Works, and is now Assistant 
Engineer to the London County Council. He states that 
his main object has been to meet the want for an illustrated 
guide to the construction of sewage works, by bringing 
together the plans and details of some of the best ex- 
amples of such works which have been carried out. Ac- 
cordingly, after about 120 pages of introductory matter 
the bulk of the work is given up to descriptions and plans 
of sewage farms and works at twenty different places in 
England, and of the sewage precipitation works at Dort- 
mund, Germany. 

The English works include those of Bedford, Birming- 
ham, Doncaster, Coventry, Ealing, Swanwick, Bedding- 
ton, Chiswick, Bradtord, Salford, Portsmouth, Wimble- 
don and others, illustrating ordinary sewage farming, 
intermittent filtration, and various chemical and precipi: 
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tation processes, the whole being well illustrated and 
accompanied with useful information as to cost, results, 
character of effluents, etc. 

The author is not an advocate of any particular process, 
but appears to be inclined to take the most favorable view 
possible in each particular case and to accept the state- 
ments of patentees without much criticism. This is 
especially the case in his remarks on the treatment of 
sewage by electrolysis, which he thinks is one of the most 


promising of all methods—but in regard to which he has 
only the statements of the patentee to give as evidence. 
The book is one which we commend to the attention of 
municipal] engineers as a useful addition to their libraries. 


MUNICIPAL ENGINEERING. By W. D. Clark. 


The above is a paper read before the Illinois Society of 
Engineers and Surveyors, in January, 1890. In it, the 
author, after touching upon the varied duties and respon- 
sibilities which devolve, or should devolve, upon the muni- 
cipal engineer, whose services, as he states, are often much 
too little appreciated, especially in cities of moderate size, 
discusses some of the principal questions to which he has 
to give h‘s attention, especially those of paving and sew- 
erage. Mr. Clark’s opinion, given in this paper, that a 
single ring of brick is ample for all sewers up to a dia- 
meter of five or six feet, and that in deep excavations it 
might be used for a very much larger diameter with perfect 
safety, is one that would not meet the general approval of 
skilled engineers. 
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HEATING AND VENTILATING IN THE ENGI- 
NEERING BUILDING OF THE MASSACHU.- 
SETTS INSTITUTE OF TECHNOLOGY. 


THE. system of heating and ventilating in the engineer- 
ing building of the Massachusetts Institute of Technology, 
at Boston, was designed by Professor S. H. Woodbridge, 
and to him we are indebted for the following particulars 
and annexed illustrations relating to it. 
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pelled the building of a continuous duct about the peri- 
meter of the suv-basement, Fig. 1, with one cross duct 
beneath the fan at A A, and into which it discharges 
The main duct, except where engine beds B encroach upon 
it, is 1§ square feet in cross-section. The cross duct has 
nearly twice that area. The control of the air quantities 
to be moved in one direction or another within these ducts 


j) | is effected by movable deflectors, one under the fan, and 


one at each end of the cross duct. 

The perimeter ducts have for three of their sides the 
foundation wall of the building, the sub-basement con- 
crete floor, and the wooden floor of the basement. The 
fourth side is of galvanized iron, secured by nailing to 
wooden strips set in the concrete and nailed to the wooden 
floor and beams. A free use of elastic cement was made 
in all joints between metal and wood, and of paint in all 
locked or other joints of the sheet metal, and provision 


had 


SS 


FReswHAiRDCT 


¢ 
2 
a 
3 
4 
4 
3 
2 
3 
@ 
a 
¢ 
a 
@ 
va 
Z 
@ 
Cd 
e 
2 
ag 
Z 
zZ 
vA 
A 
vA 
Z 
Z 
g 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
g 
Z 


we . 
a 
: ' 


NURIRANEDALDAN 


NAAIANANAAANRAARRNARRARARAA 


Z 
Z 


vide two channels having areas proportioned to the quanti- 
ties of fresh and spent air to be moved through them to 
and from the successive stories. These diaphragms are 
made of sheet iron, which is secured by methods effectu- 
ally preventing the leakage of air from the plenum into 
the exhaust conduits. Wherever practicable, the dia- 
phragm is so placed as to remove the supply conduit from 
the outer walls, and to bring the discharge conduit against 
them. 

Because of the small space occupied by the entire sys- 
tem, velocities of the air moved must be high. To secure 
to each register of the lower stories .its proportion of air, 
and to prevent its going by such register under the mo- 
memtum of its movement, deflectors are used, the area of 
each and the angle at which it is set controlling the air 
volume issuing from each register. Similar deflectors, set 
in a reverse position, are used for the outlets from the 
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STEAM HEATING AT THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY, BOSTON. 


The building is without interior walls other than light 
partitions, and all available external wall space is de- 
manded for piers and winlows. Locations were allowed 
for eight vertical flues, varying from g to 12 square feet in 
cross-section, for the supply and discharge ventilation of 
the thirty and more rooms. The rooms were arranged by 
their intended users, witb only partial reference to the 
fixed location of flues, and connecting air ducts were dis- 
approved as unsightly. The great value of the basement 
floor space imposed a limit of 16xt2 feet on the area to be 
surwendered to ventilating purposes. The use of the con- 
crete floor of the sub-basement for apparatus, above and 
about which the basement floor is removed, precluded the 
use of this space as a distributing air chamber, and com- 


made for a possible settling away of the concrete from the 
wooden floor. 

To clear the laboratory ceiling and the floor space of all 
possible obstructions and the unsightly appearance of 
piping, the steam mains and branches, traps, etc., are 
placed within the air conduits. All such steam pipes are 
carefully pitched and drained and covered. 

In tbe plan of the sub-basement floor, Fig. 1. these 
pipes have not been shown, since the small scale of the 
drawing might have tended to create some confusion. 

The eight vertical ducts F (see also Fig. 3, which is an 
elevation of the ducts), are of necessity made to serve the 
dual purpose of supply and discharge. To adapt them to 


such purpose, a diaphragm is Sxed in such way as to pro-. 


upper stories. To thoroughly break up and diffuse the 
swift flow of cool air in solid current from the register, 
diffusers, such as are shown in Fig. (, are used. 

The building accommodates some 30 students, and the 
air supply is nearly 2,000,000 cubic feet per hour, the fan 
running at 250 revolutions. 

The warming is effected by three systems. Because of 
the great amount of steam work done in the basement, air 
must be supplied io large quantities, and at a temperature 
ranging from 45 to 55 degrees, according to laboratory 
work and outside conditions of weather. The eight dis- 
tributing flues cannot supply air to the several floors or 
rooms at different temperatures. They must supply it at 
the temperature required by that room above the base- 
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ment most easily warmed to the point desired. Therefore 
it becomes necessary to provide means for supplying air 
through one system of conduits to the basement at, say 50 
degrees, and to all rooms above the basement at 70 de- 
grees, and to further warm the air by direct means, in such 
rooms as require supplementary heat. 

The air is heated before it reaches the fan to 50 degrees, 
a ‘‘Standard” metallic thermometer mounted in the fan 
case indicating the temperature, which is controlled by 
regulating the steam pressure in the coil. In moving 
under pressure through the sub-basement conduits the air 
leaks into the basement, as was anticipated, through in- 
numerable small vents, the current being nowhere sen- 
sible, and yet the aggregate volume amounting to some 
750,000 cubic feet per hour. Reaching the base of the 
flues the air passes through steam coils so made and 
placed that the flue area is not obstructed (Fig. 4). The 
control of steam to these coils is by means of the Johnson 
electric regulating apparatus, the thermostat beirg hung 
before the supply register on the third floor. Whatever 
the temperature in the sub-basement conduits, the air 
supply to the rooms may be maintained at 70 degrees or 
72 degrees, the range being confined within these limits 
by the automatic action of the regulator. 

Witbin the rooms are placed wal! steam pipes, the steam 
supply to which is regulated by the Johnson automatic 
apparatus, the thermostat being exposed within the rooms. 
For the quick warming of the building the sub-basement 
conduit temperature may be run up to 100 degrees, and 
the flue thermostat may be swung away from the register 
front. Air at such times may be circulated through the 
building instead of being taken from the outside. 

The construction and arrangement of the auxiliary 
heater at the base of the flues is a matter of interest, 
because well suited to a successful working of the auto- 
matic method of steam supply. ‘The steam enters at the 
top and through a valve so throttled that when the main 
conduit air is at its coldest the steam flow will be nearly 
continuous. The coil drains through a check valve. 
Without such arrangement, Professor Woodbridge ex- 
plains, the temperature within the flue would fluctuate 
through a considerable range, for on the wide opening of 
the supply and return valves steam would enter freely at 
both ends and suddenly heat up the coil and the flue. It 
is desirable that the steam flow should be as nearly con- 
tinuous as possible, and sufficient in quantity to warm the 
air passing through the coil. If the supply valve is 
throttled the drip valve must be closed until the pressure 
within the coil is sufficient to force the accumulated 
water outward against the steam pressure. A throttled 
drip valve would allow steam to back into the coil and 
cause pounding. But the check valve holds back the 
steam and allows the condensation to collect until its 
weight and the steam pressure combined force the valve 
open and the water out. The filling of the pipes with 
condensed water serves also the useful purpose of auto- 
matically regulating the length of their heated parts, and 
aids in maintaining the even temperature sought in the 
flues. 

The heating 1s for the most part done by the exhaust 
steam of engines and pumps used in the building, and to 
avoid the possibility of returning oily water to the boiler 
‘te condensation is passed into the sewer. For the pur- 
pose of cooling this water, and of utilizing its heat, it is 
passe. through 800 feet of continuous 1 4 -inch pipe, made 
into a trombone coil 38 pipes high, 7 feet long, and 3 
pipes deep, placed before the inlet window. In mild 
weather the condensation is so small that it goes to the 
sewer cold. When the outside temperature is low the 
temperature of the chilled water is higher, the increase in 
the rate of condensation slightly exceeding that of the 
chilling. The maximum rate of flow is about one cubic 
foot per minute. 

The fan and combined heater, Fig. 2, with directly at- 
tached engine, is of the Sturtevant pattern and make, with 
a large by-pass over the heater. The fan is 6 feet in di- 
ameter, and at 250 revolutions per minute suppi‘es 33,000 
cubic feet of air. 

The water of condensation is taken care of by a sypbon 
trap made of a 4-inch pipe, 18 feet long, driven vertically 
into the ground, bushed at the top and tapped at the side. 
Through the bushing runs a 2%-inch pipe to within one 
foot of the bottom of the large pipe. This pipe is bushed 
at the top, tapped at the side and open at the bottom. 

The tap receives the water from the returns. The bush- 


a higher pressure than the return, and runs inside the 
2%-inch to within one foot of the bottom of the large 
pipe. Within the trap there may, therefore, be two 
pressures and two heights of water columns on the steam 
side, one vent discharging the water of both. The only 
resistance or friction is that due to the flow of water 
through the large pipes. 

All steam for the building is brought from the Rogers 
building through an underground 6-inch pipe, about 1,000 
feet long. ‘Ihe water condensed in the heating apparatus 
is metered, and the record preserved for the purpose of 
record and investigation. 

The cost of the comolete installment was nearly as fol- 
lows: 


Fan, engine, main coil (1,000 square feet), coelers, etc... .. $1,445 

4,580 square feet of direct steam surface, flue coils, mains, 
fittings, and placing... .......  ccccccee cee eoeeess 4.490 
Construction of ducts aod sheet iron work.............-. goo 
Johnson’s electric service. ..... wee... cee cee ee eeeceenes 1,355 

Pump, Locke’s regulators, sunken syphon trap. covering 
MAING; Cle. co Sk cae ttiaeseeesesk 1,775 
DOtal s6s. heaaeee 452 adage ted wokeewe te vas $9,965 


The direct heating surface is as great as though the heat- 
ing of the building depended solely upon it, as insufficient 
boiler power threatened to make the use of the ventilating 
system impracticable iv severe weather. Furthermore, if 
air is passed into the rooms at the temperature at which it 
is desired to keep such rooms, to maintain that tempera- 
ture the direct surface must be as large as would be re- 
quired for heating by direct radiation. 


This motor, like the alternating current dynamo, dis- 
penses with a commutator and, moreover, has no electrical 
connections of any kind with the armature, relying solely 
on induction for the rotative effort. The motor consists 
of a series of field magnets, wound with two sets of coils, 
the ends of which are connected to binding posts con- 
veniently located for attachment to the supply circuit. 
These binding posts form the only connection. with the 
current, the latter being taken from the regular lighting 
circuits, with the addition of a single return wire. This 
return wire makes it possible to send two alternating cur- 
rents through the field of the motor at the same time, the 
pulsations of the currents being similar but not simul- 
taneous. ‘Ihe resultant of these two currents is that a 
rapidly rotating polarity is given to the field, correspond. 
ing in period to that of the currents producing it. 

The armature is similar in construction and appearance 
to the ordinary Siemens drum armature, without the com- 
mutator. The winding is, however, claimed to be simpler, 
and consists of a few turns of comparatively small wire, 
the ends of which, instead of being carried out to a col- 
lecting ring, or any other form of sliding contact, are 
soldered together, forming a closed circuit having no con- 
nection with the main current. The alternating currents 
in the field induce secondary currents in the armature, and 
by the attraction between these and the revolving polarity 
of the field, rotation is produced, the rate of rotation cor- 
responding very nearly with that of the field. The field 
of revolving polarity must not be confounded with any 


Fic. 32.—THE WESTINGHOUSE MOTOR. 


The system is practically a dual one, the capacity of 
either part being enough for the heating of the building. 
The ventilating system includes the main heater, cooler, 
fan, engine, duct, supplementary heater in flues, etc. Its 
cost may be put at $3,500, and the balance may be charged 
to the heating plant. ‘The total heating surface is about 
I square foot to 110 cubic foot of space. 

Handicapped by the conditions imposed, the work is of 
interest not so much as an illustration of a perfect system, 
as of what may be accomplished under difficulties. 


The following summary will prove of interest : 


Area of inlet windows ..... o esse 6+. 33 Square feet. 
Area through steam coil.. ....... ... 20 “ 
Area of fan mouth ....... .......... 13.3 " 
Area of fan discharge... ... go apa ateats 12.2 “ 
Area of floor occupied by fan room 

aod heating chamber.. ........ 120 ee 
Area of heating coil.... .......... 1.200 2 
Area of flues for supp'y and discharge 

OF GIP oi ce xd Be sie ed RAN ta ee 96 os 
Number of flues for supply aad dis- 

charge of atr. ......... .00..e, 8 = 
Air volume supplied, cubic feet per 

NOU a Bee Widest canteedee eda ive 1,950,000 


ELECTRiC MOTORS. 
(Continued from page 397.) 
THE WESTINGHOUSE MOTOR. 


THE Westinghouse motor, shown in Fig. 32, is an 
alternating current motor, and is made by the Westing- 


ing receives a I-inch pipe which drains the supply main at | house Electrie Company, of Pittsburg, Pa. 


actual revolutions of the field magnets. The field magnet 
considered as a structural part of the motor is fixed, but 
the magnetic axes of its polarity rapidly shift their posi- 
tion. 

When no work is being done by the motor, very little 
current passes either through the armature or field; but as 
load is put on and the work increases, the armature tends 
to lag slightly, causing the passage of more current in 
proportion to the work done. The reaction between the 
armature and the field is similar to that between the pri- 
ma-vy and secondary coils of a Westinghouse converter, 
and the increase of load on the motor causes increased 
supply of current in a manner similar to that when lamps 
are added to the secondary circuit of a converter. 


By an ingenious adaptation of the converter principle, 
the motor may be regulated in speed and the direction of 
motion reversed without the use of switches and resistance 
coils, The method of operation is exactly similar to the 
link-reversing gear of a locomotive. The extreme posi- 
tion of the reversing lever in one direction corresponds to 
full speed ahead. From this it can be graduated through 
every intermediate speed to the reversing point, and from 
that on to full speed backwards. 

Lightness and compactness are claimed for the motor. 
It can be served either through a converter or directly 
from the primary circuits. 

(To BE CONTINUED.) 


ONE of the latest practical applications, of aluminium is 
found in electric street ¢ar trolleys. The great lightness 
of such aluminium trolleys constitutes an important ad- 
vantage in overcoming the mechanical difficulties of cur- 
rent collecting. 
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THE METHOD OF PROPORTIONING RADIAT- 
ING SURFACES. . 


BY R. C. CARPENTER, ITHACA, N, Y. 


THE method of proportioning radiating surfaces in 
common use is a rule-of-thumb, founded perhaps on 
experience, but, at the very best, an unscientific operation, 
which often proves very unsatisfactory. 

It is usually the custom to make the radiating surface 
some portion of the cubic contents of the room, say I to 
40 for hot-water heating, and 1 to 60 for steam heating, 
with various modifications, reductions or additions as the 
case may require, and as the judgment or experience of 
the designer indicates. lf the changes from this propor- 
tion are managed with good judgment the radiating sur- 
faces will be well distributed, otherwise some rooms are 
likely to be cold and others too hot. What may seem 
strange, the first writer on the subject of steam heating 
seems to have been the principal one to investigate this 
subject from a scientific standpoint, and his rules, although 
somewhat complex in their application, can be, I believe, 
adapted to our practice of to-day. The writer I refer to 
is Thomas Tredgold, and his work was written more than 
sixty years ago. The works of Hood, following twenty 
years later, make use of his experiments and rules and put 
them in better form for practical use. I think the methods 
of reasoning and the researches of Tredgold are worth the 
attention of all those engaged in designing heating appa- 
ratus, and as the book may not be accessible to many, I 
will briefly refer to them, as well as to [ood, and also 
give some reductions from his results, so as to make them 
applicable to modern practice. 

In the first place, he refers to a well known fact, that a 
higher temperature is required in a room heated by con- 
duction, or by conveying in bodies of heated air, than in 
the case of a room warmed by radiant heat chiefly, for the 
reason that in the first case the, air of the room is abnor- 
maliy dry, and evaporation takes place from the body, 
which produces the sensaticn of chilliness ; in the latter 
case no such an effect is experienced. 

Radiant heat, however, acts to warm a person very un- 
equally, so that one might literally burn on one side and 
freeze on the other; yet despite the inequality caused by 
such heating, it is, in connection with a limited amount 
of heating by conduction, the most satisfactory method. 
For conveying heat he argues that steam is the best 
medium, and, he thinks, superior to hot water, though 
judging from the erroneous causes that are given for hot- 
water circulation, he seems to have known little or nothing 
of hot-water heating. Believing it to be very injurious to 
health to beat air with any surface hotter than 210 degrees, 
he rejects, as unsatisfactory, other methods, and considers 
simply steam heating. It will surprise many modern 
heating engineers to see how perfect was the apparatus in 
nearly every detail even in his time. 

As for his scientific calculations, he takes as his unit 
the heat necessary to raise the temperature of one cubic 
foot of water one degree per minute. We ordinarily take 
as a unit the heat necessary to raise one pound of water 
one degree per hour, which we denote as a British 
Thermal Unit, or in symbols B. T. U. 

The unit used by Tredgold is 3674.4 times as great. 
He finds from calculation that the same heat that would 
heat one cubic foot of water one degree would heat one 
cubic foot of air 2,850 degrees, or this heat would warm 
2,850 cubic feet of air one degree.* That is, according 
to T'redgold, a cubic foot of air would require .co035 as 
much heat as a cubic foot of water; and he further states 
that a cubic foot of iron would require .g5 as much as the 
same bulk of water.+ 

Tredgold next undertook to ascertain how much heat 
was given off from different kinds of surfaces, and I con- 
sider his experiments of this kind the best that have been 
made. In making these experiments he allowed for the 
specific heat of the metals employed, but did not allow 
for the thickness, and in this respect the later experiments 
of Peclét would indicate that he had made no appreciable 
error. The method employed was to fill pipes of different 
material with water at 180 degrees and note the time it 
took to cool to 150 degrees, and he made corrections for 

* Modern determinations would make this somewhat more, since 
the modern determination of specific neat of au is less thao Tred. 
gold used. The heat required to heat one cubic foot of water one 
62.5X 12.5 

.238 
+ A pound of air is heated 1° by .238 B. T. U ; a cubic foct of 


air is heated 1° by .org2 B. T. U.; or r B. T. U. will heat 52.8 
cubic feet of air 1° in temperature by modern determinations. 


deg ree would heat mm 3324 cubic feet of air one degree. 
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heat transmissions in accordance with the method of 
Dulong and Petit; his methods are to be considered 
accurate, although errors of measurement may have been 
made. 

The results obtained were as follows, the last column 
being deduced by the writer : 


t 66 od te . .° a 
C= - ot € 
se. | 52 |F8e% 
age} .8 [8&9 
aa -_ = ~ 0 
SoS | Be [Sasu0s 
2 2) i) Ow m4 oe ¥V 
Ss 3 = c 4 ~ 33 w= 
ese | See | Sore 
A. ==) 
Tinted rots. --4ccvivaesengee. dances 100 .00041 1.46 
PASS ios eo aa ee aes ° pala 155 .000644 2.37 
Glass, later trial... . ....... : Segal pie - ager een 1.99 
New sheet pron with smooth black- 
sca'@..... 2... = ee ewcucdae Baie 156 000656 2.47 
Sheet tron, rusty aud brown surface. 10 0007 38 2 70 
The last was assumed to be like cast-iron. Tredgold, 


at a later date, measured the cooling of water contained 


in a cast-iron pipe. This can be reduced to the following: 


Proportional e : : Phe : ad 

conduction. q cane 
Cast-iron pipe, ordinary rusty surface .. 128 r.88 
Same pipe covered with black varnish.. 132 I 93 
Same pipe covered with white paint... 125 1.83 
Glass, latertrial... ..... 2. .cecceee : 1.72 


It is interesting to compare this test with one made by 
Mr. George H. Barrus with a cast-iron and a wrought 
iron radiator in a similar manner. The cast-iron radiator 
gave 1.72 B. T. U. per hour per foot of surface, while the 
wrought-iron radiator, under the same conditions, gave off 
2.04 B. T. U. 

Tredgold next found that the product of the number 
.000738, which he took as the heat units given off from a 
cubic foot of water per minute, through cast-iron pipe, mul- 
tiplied by 2850, the number of cubic feet of air heated by 
the cooling of 1 cubic foot of water one degree, to be 2.1. 
This, multiplied by the difference of temperature between 
the pipe and the air, would be the cubic feet of air heated 
by one square foot of pipe per minute. The number taken 
from Barrus determination should be 1.6 instead of 2.1 or 
about 25 per cent. less) Tregold’s rule to find the radiat- 
ing surface is: Multiply the cubic feet of air to be heated 
per minute by the difference between the temperature the 
room is to be kept at, and that of the external air, in de- 
grees, and divide the product by 2.1 times the difference 
between the temperature of the pipe and that of the room, 
Example: How much steam-pipe surface is needed to 
heat a room 70°, when outside air is 0°, and 500 cubic feet 
of air are needed per minute? We have 500 X 70 = 
35000 divided by (2.1 XK (212 — 70) == 298.2,) which gives 
as aresult, 116.8 square feet. 

The methods used to find the number of cubic feet of 
air needed per minute, which is indeed the most difficult 
part of the required computation, were as follows : From 
the experiment which has already been described, he found 
that a square foot of glass would cool 1% cubic feet of air 
1° per minute for every degree of difference of tempera- 
ture. He also made some experiments relating to the 
cooling effect of ordinary doors or windows, from which 
he concluded that each door or window, in addition to 
the glass let in £1 cubic feet of air per minute which had 
to be warmed to the temperature of the room. For ven- 
tilation he adopted the low co-efficient of 4 cubic feet per 
minute for each person in the room. Hence, he had the 
following rule for air to be warmed per minute : 

RULE.—The amount of air to be warmed per minute 
should be equivalent to 4 times the number of people the 
room is to contain, added to ti times the sum of the 
windows and doors, added to 1% times the number of 
square feet of glass. 

By combining the two rules we readily find the radiating 
surface required in any room to be equal to the difference 
of temperature between the outside air ard that inthe room 
multiplied by the sum of 4 times the people, plus 11 times the 
windows and doors, plus 14 the area of the glass, divided 
by twice (the difference between the temperature of the 
steam pipe and that of the room). This, expressed alge - 
braically, is as follows : Let S equal the radiating surface 
required; let P equal the number of people expected to be 
in the room; W, the number cf windows and doors to- 
gether; G, the area of glass surface; ¢, the required tem- 
perature of the room; ¢’, the outside temperature; T, the 
emperature of the pipes. 
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Then S = (¢— #’) (4 P + 11 W + 1.5 G) 
2.1(T — ¢) 


Example : In a room 20x14 feet and 11 feet high, hav- 
ing three windows each, with 20-square feet of glass, and 
one door, required the radiating surface to seep it at 70 
degrees when the outside air is zero. Allowing 300 cubic 
feet to each person, such a room would accommodate 10 
persons, although for private houses the allowance must 
ordinarily be double this. For hot water heating take T 
equal 170 degrees. Then 

S:= (70) (40 + 44 + 90) = 58 nearly. 
2.1 (100) 


Since there are 3,080 cubic feet of air in the room, this 
will give one foot of radiating surface to e.ch 53 cubic 
feet in the room. 

A corner room, or exposed room, of that size, would 
generally have five windows, in which case, the other di- 
mensions remaining the same, 


= 70 (40 + 55 + 150) _ 82 sq. feet, or r to 38 cubic ft. 
210 


These dimensions are evidently small compared with 
our modern practice. If we introduce in place of 2.1 the 
co-efficient 1.6 obtained by Mr. Barrus from an actual 
test of a cast-iron radiator, we have: 

; (¢—7)(4 P +11 W +15 G), 
a= 1.6(T—#) 


which is equal, for the first case cited, to 77 square feet, 
or about I to 45 cubic feet, and in the second case, with 
five windows, 100 square feet is required, which is equal 
to about 1 to 30 cubic feet of space. In this latter case 
the rule agrees very well with modern practice. 

The work of Charles Hood on bot water heating was 
written about 20 years later, and by following the same 
course of reasoning as Tredgold, but using somewhat dif- 
ferent co efficients, he arrived at the following formula : 
Letting / = required length of 4-inch pipe, the other let- 
ters remaining as before explained, he gives: 

125 (¢— ¢’) (5 P+ 1.25 G) 


!= 332 (T—n 


Since .849 foot of 4-inch pipe makes one square foot of 
surface, the number of square feet of heating surface be- 
comes by reduction 

S= (f—¢') (5 P+1.25G) _ 6644 v—*) (5 P +1.25G) 
Applying this to the first example, we have 


70 
S = .6644 eS) (50 + 75) = 59 sq. feet, 


an amount almost identical with that given by Tredgold’s 
rule. In the example regarding the corner room, we 
have: 


oO 
S = .6644 (2) (SO + 125) == 82 square feet, 


an amount 5 per cent. in excess of that given by Tred- 
gold’s rule. 

Various other rules have been proposed from time to 
time. Nason, in his catalogue, states Hood’s rule as 
follows: 


O 
S =m 147 (¢—?#) [ 1.289 (c + ~) + 5 P|, 
250 T—# 

in which O = the area of outside wall; P — the number 
of people; G =the area of glass; T — the temperature 
of the heating medium ; / = the temperature of the room: 
f’ == the temperature of the outside air. This formula 
differs from the one previously given by the introduction 
of one-twentieth of the exposed wall surface, for which 
there is no good reason. If introduced it should not ex- 
ceed I per cent. insted of 5, and, except in peculiar con- 
ditions of buildings, it will rarely be as much. Conse- 
quently there seems to be no advantage in introducing it, 
as it makes the problem unnecessarily complex. 


(To Be CONCLUDED.) 


THE Secretary of War has appointed a commission, au- 
thorized by Congress, to examine the Sacramento and 
Feather Rivers, California, to ascertain what is needed 
for their improvement, and report fully to the War De- 
partment for the information of Congress. The Commis- 
sion consists of Col. G. H. Mendell, President of the 
Board; Major Alexander McKenzie and Captain Dan 
‘ ingman, United States Army Corps of Engineers. 


418 | THE ENGINEERING AND BUILDING RECORD. 


Notes and Queries 


on Domestic Engineering. 


Communications relating to the practical details of plumbin 
heating, lighting and ventilation will be welcomed in this 
column. e writer's true name and address must always 

» be given, but an assumed name may be used for publica- 
tiun if preferred. 


——— 


RETURN PIPES IN A GRAVITY RETURN 
STEAM HEATING SYSTEM. 


‘‘ SUBSCRIBER,” of Weymouth Center. Mass., writes: 
‘*T should like to inquire through the columns ot your 
paper in regard to piping for the return of asteam heating 
apparatus. 

*¢ The question is this: Would it be better to have the 
return pipes from the radiator drop perpendicular to a 
point below the water line in the boiler, and then run 
back to the boiler, keeping below that point, or would it 
be better to have the return pipe drop perpendicular, say 
one foot below the lowest point in the flow pipe, and then 
return to the boiler with a good grade down? Would 
there be any practical difference?” 


' {It is in all cases better, with the gravity return ap- 
paratus, to drop the return pipes perpendicularly below 
the water line at once, and then follow a perfectly aligned 
down grade to the boiler. The amount of pitch in the 
grade is not at all essential. When once you are below 
‘the water line the angle of the pitch has nothing to do 
with the flow of the water towards the boiler. The pitch 
should be great enough, however, to overcome any ine- 


qualities in the straightness of the pipe. Return pipes” 


below the water line that are dead level will answer if no 
air becomes trapped within them. The slight pitch re- 
quired above is, therefore, only necessary to insure the 
separatios of the air to prevent ‘‘air-binding’”’ in the re- 
turn pipe. An air trap in the return pipe will offer a 
resistance sufficiently great to prevent a proper retura of 
the condensed water 

A horizontal return pipe must be either sufficiently 
above the water line to insure its never remaining filled 
with water, or it must be de/ow it. The horizontal return 
pipe that is just at the water line ora little above it, so that 
fluctuations of pressure in the steam allow the water 
within the pipe to rise and fall a little, so that at one time 
it is dry and in a few moments after full of water, is 
always sure to be noisy. When it is necessary to run 
part of the return pipes above the water line, as in the 
wing of a building where there is no cellar, it should be 
run as high as possible and then dropped suddenly in a 
perpendicular manner within the deep cellar, In half ex- 
cavated cellars it is a common thing to follow the ground 
line for convenience in supporting the return pipe. 
Should the grade of this half excavated cellar be a little 
above the water line of the boiler noise is sure to follow 
for the reasons given before. Should you begin to drop 
your return pipe from the lowest point of the flow pipe, 
as you suggest, you will be very apt to find noise where 
your return pipe crosses the level of the water line of the 
boiler. We presume that the above presents all the 
ordinary aspects of the question. ] 


Questions and Answers. 


All questions relating to building construction, 
erage, water supply, or kindred subjects, will 
in this column provided they relate to matters of general 
interest and are not such as should properly be referred 
to a consulting engineer. Answers will be carefully pre- 
pared and a proof of both question and answer mailed to 
the inquirer as early as proper consideration will permit. 
They will be published for the benefit of other readers as 
soon as convenient. The full name and address should be 
given, not necessarily for publication, but as a guarantee 
of good faith, and to facilitate further correspondence in 
case the question is not sufficiently explicit. 


ving, sew- 
welcomed 


Inquiries of the Editor, in order to secure prompt atten- 
tion, should nof be written on the same piece of paper as = 
communication to the Publishing Department. Letters 
renewing subscriptions are sent to a clerk in the publish- 
ing office, and matter for the Editor, if in the same 
enclosure, is likely to be overlooked unless it is on a 
separate piece of paper, so that it may be prompcly sent to 
the Editor. 


CORROSION OF IRON FLOOR BEAMS FROM 
CINDER FILLING. 


‘* ARCHITECrs,” New York, write: ‘In the article 
on ‘Cast vs. Wrought Iron for Gas Mains,’ published in 
THE ENGINEERING RecorD of September 6, quoted 
from a paper by Mr. Eugene Printy, cases are noted of 
serious corrosion of iron pipes. especially of wrought 
iron, produced by laying them in cinders‘ obtained from 
locomotive ash pits. 

‘*[t is customary to use coarse cinders for filling in 
over the brick arches between wrought-iron beams for 
Carrying granelithic side walks, and also for filling in over 


the arches between the floor beams in warehouses. In 
the case of sidewalks we fill the cinders in Joosely, and in 
the case of interior floor beams we mix the cinders with 
cement mortar sufficient to make a coherent mass. 

‘‘Considering the statements made in Mr. Printy’s 
paper, we would be glad to learn if you think the contact 
of the cinders with the iron floor beams would be sufh- 
cient to seriously injure the beams and eventually render 
them unsafe ; and if you would advise substituting other 
filling for the cinders.” 

[There is certainly much danger in placing any iron, 
especially wrought iron, in contact with cinders if there 
be any moisture present. The injurious action of the 
cinders upon iron seems to arise from the formation of 
sulphuric acid from the sulphur contained in the former, 
As the percentage of sulphur varies greatly in different 
kinds of coal the action of some cinders would doubtless 
be slight. : 

Mr. Charles B. Brush says (7yvamsactions American 
Society of Civil Engineers, Vol. 19, page 118): ‘*I have 
had considerable experience with small wrought-iron pipe 
buried in the ground, and it has been unsatisfactory. 
There is great lack of uniformity io its durability. Ashes, 
especially, will soon destroy wrought-iron pipe, often 
during the first year ” 

A singular instance is given (in the Journal of the Asso- 
ciation of Engineering Societies, Vol. 4, p. 274), of the 
corrosion of a 6-inch cast-iron water main at Fall River, by 
Mr. Philip D. Borden, Jr. The pipes, which were from 
two or three different makers, and had been in about nine 
years, were so corroded as to lose, in places, one-half to 
three-quarters of their substance, the thickness being re- 
duced even to one eighth of an inch. These pipes were 
laid in a filling of cinders, iron slag from puddling fur- 
naces, and other refuse from iron works, and the salt tidal 
wa ter from the adjoining bay penetrated to and immersed 
the pipes twice in 24 hours. It would seem as if here 
were all the elements to account for the corrosion without 
looking farther for it. A chemical study of the case was, 
however, made by Prof. William Ripley Nichols, and he 
had been unable, up to the time the paper was published, 
to repeat the corrosive effects by experiment, or to produce 
acid reaction in the salt water kept in contact with finely 
powdered cinder. Moreover, other neighboring pipes 
laid in thé same material were unaffected. The cause of 
the corrosion did not seem to have been definitely settled. 

While, therefore, there might be no serious corrosion 
of iron beams from contact with cinders in cases such as 
that referred to in the above query, especially if there was 
any certainty of their remaining dry, yet, considering the 
damage to life and property which would arise from tbe 


‘failure of a heavily loaded warehouse floor, it would be 


safer to use some other material for filling, or to thoroughly 
plaster the beams with a coat of cement mortar so as to 
prevent any contact with the cinders. 

' We should be glad to hear from any of our readers who 
may have had experience on the subject of the query, as 
it is a matter of considerable importance.] _ 


ACCORDING to a Hazleton, Pa.. account, the Jeddo 
Tunnel Company will, about February 1, begin to drive a 
tunnel 4% miles in length (starting at the foot of the 
Jeddo slope and extending to Butler Valley), for the pur- 
pose of draining the Jeddo, Harleigh and Ebervale Mines 
into the Susquehanna River at Berwick. In June, 1885, 
30 acres over the Harleigh Mine caved in, causing a big 
creek to flowinto the mines, but after a month’s hard 
work the water was pumped out and work again resumed, 
only to be stopped a year later by the heaviest rain storm 
of the season. that flooded that mine at.d Ebervale. After 
months of vain endeavor to pump both mines dry they 
were abandoned, and the miners sought employment else- 
where. ‘The tunnel will drain both mines. 


AT the Chamber of Commerce in Albany, on Thursday, 
December 11, the special commission appointed in ac- 
cordance with the provisions of the River and Harbor Bill 
will give a hearing on the subject of improving the chan- 
nel of the upper Hudson so as to permit the passage of 
large vessels to Albany and Troy. Two propositions will 


‘be before the Commission. One is to make a ship chan- 


nel to Albany only, and the other to extend it to the State 
dam. 


THE large water-works tunnel under the lake at Cleve- 
land, O., was completed on the 17th inst. The tunnel is 
7 00g feet long, and eight feet high, with three courses of 


~ brick. It required 8,000,000 bricks to complete the lining. 


The wall is 12% inches thick. 
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Building Intelligence. 


NEW YORK. 


E%s Ist av, 26 N 44th st, br slaughter 
house; cost, $25,000; 0, M F Fleischhauer; a, 
A B Ogden & Son. 

N w cor Park av and 39th st. br dwells; 
cost, $110,000 all; o, Jennings & McCul- 
lough; a, Renwick. Aspinwall & Russell. 

N ecor Bleecker and Carmine sts, br store; 
cost. $75,000; 0, C. M. Cammeyer; a, C Reitz. 

N s 133d st, 275 E 7th av, br flat; cost, 
$23,000; o, W G Gilmore; a, J C Burne. 

Ss 127th st, 225 W 2d av, 3 br flats: cost, 
$67,500 all; o, T J Robinson; a, same as 
above. . 

E s Mott st, 120 W 5th av, 7 br dwells; 
cost, $56,000 all: o, M E Conlon; a, F J 
Conlon. 

N s 76th st, 200 W oth av, 5 br dwells; 
cost, $100,000 all; o, Breem & Nason; a, 
Ogden & Son. 

N s 59th st, near. 5th av, br hotel; cost, 


_ $600,000; 0, W W Astor; a, W H Hume. 


N s rosth st, 100 E 2d av, 4 br flats; cost, 
$72,000 all; o, M Coogan; a, Cleverdon & 
Putzel. 


N s 161st st, 200 E Morris av, 3 fr dwells 
cost, $10,500 all; o, C M Fowler; a, C C 
Churchill. 

8-12 Dey st, br office bidg; cost, $15,000: 
o, Manhattan Union Tel. Co; a, H J Harden- 
burg. 

73 Warren st, br store; cost, $40,000; 0, A 
Coon; a, G A Schellinger. 

N s 134th st, 150 e 7th av, 2 br flats: cost, 
$30,000 all; o, L Kahn; a, B Fisher. 

410 to 414 E 25th st, br stable; cost, $10,- 
ooo; o, C H Schultz; a, L Howard. 

68 Bayard st, br shop; cost, $26,000; o, P 
Herter; a, Herter Bros. 

ALTEXRATIONS—NEW YORK. 

130-132 W 42d st, br store; cost, $20,000; 
o, Lewis & Conger; a, F aod W E Blood- 
good. 

48 E 14th st, br hotel; cost, $8,000; 0, F 
Bronson; a, K H Robertson. 


KANSAS CITY, MO.—II J Simons, archi- 
tect, will prepare plans for a $50,000 block 
of flats, four stories high, for P S Gidley. 


BOSTON, MASS.—Barstow st, 2 fr dwells; 
cost, $7,500; 0, Ii Rogers; a, L D Warren; 
b, D Baldwin. 


Bradbury st. 2 fr dwells; cost, $7,500; 0 
and b, |) Baldwin; a, L D Warren. 


Dakota st, 2 fr dwells; cost, $$.500; 0, 
C N Capen; a, B Brown, Jr; b, J O Ma- 
son. 

95 Washington st, fr dwell; cost, $9,000; 
o, H W Jordan; a, Eugene L Clark; b, 
not let. 


Columbus av and Berkeley st. br mercan- 
tile bldg; cost, $350,000; 0, D S Ford; a, 
Hartwell and Richardson; b, Norcross 
Bros. 


24-26 Dover st, br addn and alteration; 
cost, $5.500: o, James O’Brien; a, H J 
Preston; b, J E Potter. 

Arundel Park (Dor) fr dwell: cost, 
$7,000. 0, C F__ittredge; a, E J Lewis, 
Jr; b, W J Smith. 

Minot st (Dor), 2 fr dwells; cost, $7,500; 
o, Thos Stark; a, Hill & Smith; b, G W 
Jackson. 

B st, cor Tudor st, fr dwell; cost, $9,500, 
o, M A Holland; a, W P Wentworth; b, 
not let. 


41 Paul Gove st, fr dwell; cost, $9,000; 
o, | W Crozier; a, W Sears; b, E W 
Geldon. 


21 Beaumont st, 6 Randolph st, 4 ana 9g 
Westmoreland st, 4 fr dwells; cost, $20,000; 
o, H S Carruth, a and b, B Hamilton. 


Washington cor Cobb sts, br addn and 
altn; cost, $6,000; o, John M Clark; a. A 
H Vinal; b, Neal & Preble. 

Fulda st, br mfg; cost, $18,000; 0, Den- 
nison Mfg Co. 

Adams st and Rosemont ter. 3 fr dwells; 
cost, $15,000; 0, H OU Goodwin, J T Dis- 
ney, E G Woelfer; a and b, Hi B Rankin. 

Ruggles st, fr mechanical; cost, $8,000; 


o, ‘‘House of Angel Guardian;’ a, Jas 
Mulcahy; b, W S Mitchell. 

Washington st, cor Sumner st, br altera- 
tion; cost, $80,000; 0, Bres and Fellows 
Harvard College; a, Rand& Taylor; b, not 


let. 
(Continued on page xi.) 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


News DEPARTMENT. 


THE ENGINEERING AND BUILDING RECORD, 
277 Pearl Street, New York. 
November 29, 1890. 


ARCHITECTURAL COMPETITION. 


GRAND Rapips, MicH.—The local Board 
of Police and Fire Commissioners has invited 
architects doing business here, to submit de- 
Signs, to suit a plan which they have already 
adopted, for a building to contain a police 
station and all the necessary offices of the 
Boards. They ask for two designs, one to 
cost $30,000 and the other to cost $40,000, 
each building to be two stories high, with 
good basement and high attic. Designs are 
to be sumbitted before December 13. 


Our readers will oblige vs by notes, clippings, or any 


information which will put us in the lg of obtain- 
ing early and reliable news for our ‘* Contracting 
Intelligence.” /a formation wh importance sent 
to us exclusively, and not elsewhere published 
will be liberally paid for. 


For works for which proposals are requested see also 
the ‘* Proposal Columns,”’ pages i-ii-zi 


WATER. 
For Additlenal Water items see Proposal! Columns. 


SEATTLE, WASH. — Reports say that the 
Trustees have purchased the Springhill 
Water-Works plant, and will make extensive 
improvements at once. 


WHEATLAND, IowA.—The project to im- 
prove water supply at this place is now a cer-— 
tainty. 


AUSTIN, TEX.—The Uvalde Water Supply 
and Power Co. has been incorporated. Capital 
stock, $25,000, 


TOPEKA, KaAN.—The following bids for a 
water—works system for the G. A. R. Reunion 
grounds at Ellsworth, Kan., were received by 
H. M. Hadley, architect, Nov. 15: A. A. Ar- 
ment & Co., Dodge City, Kan., without the 
well, $3,478.80; E. W. Abendorph, Kansas 
City, Mo., without the well, $4,000; ‘Thomas 
and W. C. Brown, Ellsworth, Kan., including 
well, $4,445: Christian States, ‘opeka, Kan , 
including well, $4,350; A. L. Snyder & Co., 
Topeka, Kan., including well, $3,985; Law- 
rence Plumbing and Heating Co., Lawrence, 
Kan., including well, $3.724. 


KETTLE FALLs, WaAsH —A. D. Burns editor 
of the Kettle Falls Pioneer, writes: ‘Kettle 
Falls is an entirely new town and not incor- 
porated, but is backed up by a syndicate of 
Rochester, N. Y., gentlemen. $15,000 will 
be spent at once for water—-works, water 
mains, etc. A $15,000 hotel is being built, 
which will be furnished with water through- 
out, as well as modern conveniences. The 
supply will be from a fine spring.” 


HALIFAX, N.S.—The City Council has 
decided to engage an hydraulic engineer to 
make an examination of the water- works sys- 
tem, with « view of making such improve- 
ments as may be necessary. Address Alder- 
man Lyons for particulars. 


MADRID, NEB.—The Madrid Water and 
Improvement Company has been incorpo- 
rated for the sinking of artesian wells and 
making such other internal improvements as 
may be desired. The capital stock is $5,000, 
and the incorporators are D. D. Dayton, N. 
T. Potter and others. 


MILLEDGEVILLE, GA.—City Clerk G. W. 
Coraker writes: ‘‘ The question of increase of 
taxation for water-works will be submitted to 
the voters of our city on December 9. Should 
the vote be for the increase, the contract, as I 
understand it, is awarded already to Wm. 
Wheler, of Concord, and Chas. F. Porks, of 
Waltham, in the Commonwealth of Massa- 
chusetts, and John H Yeaton, of Palatka, 
Fla, From my understandings of the action 
of our City Council, it shuts out all other 
competitors, which, in my judgment, is 
wrong.” 


CoLumBuS, Mo.—Bonds have been voted 
at this place for the purpose of introducing a 
system of water-works. Address the ‘own 
Clerk for particulars. 


ORANGE City, Towa.—The people of this 
place have voted in favor of water-works. 


CHAMBERSBURG, Pa.—The following pro- 
posals for the construction of a 2,000,000 gal- 
lon reservoir, and to furnish, lay and connect 
about 9.000 feet of cast-iron pipe, were opened 
November 20, by D. B. Kirby, Town Clerk: 
A. H. Coon. Kingston, Pa., reservoir and pipe 
line complete, $20,800; James H. Harlow, 
Pittsburg, Pa., same as above, $21,230, with 
extra allowance for rock exceeding 20 cubic 
yards; Jehiel Vaughn, Middletown, N. Y., 
reservoir alone, $9,255. estimated from prices 
and quantities; laying pipe, 12-inch, 45 cents; 
10-inch, 40 cents; 8-inch, 38 cents. James S. 
Reside, Chambersburg, Pa.. pipe line com- 
plete, 12 A, $1.69; 12 B, $1.62; 10 A, $1.29; 
10 B, $1.25; 8’, $1.15. Seven bids for pipe 
were received, ranging from $27.15 to $29 05 
per gross ton, the former figures being only 
for a portion of the pipe wanted. Special 
castings were offered by four firms from 2K 
to 254 cents per pound. Contract awarded a. 
H. Coon, of Kingston, for the entire work 
complete, at $20, 800. 


Sioux Ciry, [A.—The City Council has ac- 
cepted the proposition of Godfrey Brothers, of 
Fremont, Neb., to put in a system of drive 
wells and pumping apparatus to help out the 
water supply for the city until a biy plant, 
drawing its supply from the Missouri, can be 
built. ‘Ihe contract price of the temporary 
plant is $35.000. 


PinE GROVE, Pa.—The Pine Grove Water 
Company has been organized to establish a 
plant at this place. Capital stock, $40,000. 


Address Jacob Ulmer for details. 


BURLINGTON, Wis.—This village decided, 
November 25, in favor of bonding itself for 
$8,000 to put in 24 miles more of water 
mains and build an additional reservoir at the 
pumping station. ‘The work will be let dur- 
ing the winter and commenced as soon as the 
weather permits in the spring. 


Canton, S. D.—At a special election held 
here, November 25, it was decided to bond 
the place for water-works. 


WATER-WoORKS.—See our Proposal Col 
umns for information regarding water-works 
and water-works furnishings at the following 
places: Lowell. Mass.; Cincinnati, O.; Bel- 
videre, Ill.; Harrison, O.; Ballinger, Tex.; 
St. Louis, Mo. 

SEWERAGE. 
For Additional Sewerage items see Proposal Columns 

Cuico, CaAL.—Town Clerk J. D. Sproul 
writes: ** he Board of ‘Trustees have had 
plans, specificationa and detail drawings pre- 
pared by Messrs. Shepard & ‘Tleilman, of 
Fresno, Cal., and are now negotiating for the 
right of way, six miles, from the city limits to 
the dumping ground. ‘lhe proposed system 
is practically the Memphis system, conveying 
the sewage through salt glazed vitrified sewer 
pipe, of 12, 14 and 161nchesin diameter. The 
estimates are in round numbers $60,000 for 
main, and such lateral sewers as it is proposed 
to put in under the plans. The bond election 
will be called within the next two months, A 
two-thirds vote is required under our State 
constitution to put a bonded indebtedness on 
a municipal corporation.”’ 


Fostoria, O.— The Sewer Commission has 
about completed its preliminary work, and at 
a recent meeting adopted plans and specifica- 
tions prepared by G. D. Hersey. The system 
as proposed provides for both sewerage and 
drainage. and will be paid for by the taxpayers 
in general instead of on the assessment plan. 
The Council will be asked to provide funds to 
the amount of $90,000 to carry out the plans. 
it wiil be necessary to sell bonds to raise the 
money, and Council will, it is said. take prompt 
steps to meet the emergency. ‘Ihe plans 
provide for the main sewers to be of brick, 44 
inches in diameter, with ten miles of laterals. 


BRUNSWICK, GA.—Town Clerk E. A. Nel- 
son writes: ‘‘ The contract for the sewerage 
system of Brunswick has been closed with the 
‘ National Sewerage and Sewage Utilization 
Company,’ of New York, to be completed by 
June 1, 189¢.” 


s 


PuYALLuP, WaSH.—It is probable that the 
projected sewerage system for this city will be 
established, at an estimated cost of $27,000. 
The City Engineer can furnish particulars. 


WEST OAKLAND, CAL.—The agitation for 
a beiter sewerage system continues at this 
place. 


Rockaway, N. Y.—The Board of Sewer 
Commissioners has determined upon gravita- 
tion as a system of sewerage for this village. 
The work will be pushed forward as speedily 
as possible during the winter. 


Macon, GA.—The bill providing for the 
sewerage of this city was presented to the 
City Council November 25, and referred to 
the Legislative Committee for action and re- 
port. Representative Boifcuillet can furnish 
particulars. 


SEWERS.—See our Proposal Columns for in- 
formation regarding sewer construction at the 
following places: Toronto, Can.; Victoria, 
B C.; Mount Vernon, O. 


BRIDGES AND IRON STRUCTURES. 
For Additiona; Bridge items see Propoals Columns. 


RICHMOND, Va.—There is a movement on 
foot in this city to bridge Broad Street, the 
cost cf which will be about $500, 00. 


WALLINGFORD, CONN.—The Selectmen 
have awarded the contract for the new bridge 
in Zalesville to the Berlin Bridge Co., and to 
cost $2,479. The bridge is to be 111 feet in 
length. The cost of excavation and the 
mason work will foot up from €1,500 to $2,000 
more. 


WILLIMANSETT, Mass.— The following 
proposals were received by the County Com- 
missioners of Hampden County, Mass., for 
building the masonry and foundations of a 
bridge over the Connecticut River at Wili- 
mansett, Mass., in accordance with plans and 
specifications prepared by their engineer, Ed- 
ward S. Shaw, of Boston. Opened November 
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New York CiTy.—The Sun, of November 
28, prints the following : A new iron bridge 
across the river at Gardiner, to accommodate 
the Togus narrow gauge road, and a narrow 


gauge road from Augusta to the towns of: 


China. Windsor, Summerville, Palermo, and 
Liberty, are the latest products on the Ken- 
nebec. 


EasT HARRISBURG, PA.—It has been de- 
cided to establish either a bridge or tunnel at 
the railroad crossing at Market Street. Plans 
for a bridge are already completed, and it is 
probable that tunnel plans will also be wanted. 


SOUTH GLasGow, VAa.—Reports say that 
an iron bridge is to be constructed over the 
James River, at this place, by the South Glas- 
gow Cement and Development Company, at an 
estimated cost of $400,000. 


MARBLE FALLS, f'Ex.—The following bids 
for the construction of an iron bridge over the 
Colorado River, at this place, were received by 
Louis G. Hester, Civil Engineer, November 
18: Bids were made for both deck and through 
bridges, at 32 foot and 52-foot spans’ Wrought 
Iron Bridge Co., Canton, O., $38,888, $40, - 
750; George E. King, Dallas, Tex., $34.400; 
Groton Bridge and Manufacturing Co., Gro- 
ton, N. Y., $34,973, $38,000; Youngstown 
Bridge Co., Youngstown, O., $33,000, $32, - 
000, $36,640, $32,760; Chicago Bridge and 
Iron Co., Chicago, IIl.. $30,740, $32,590, 
$31,600; Milwaukee Bridge and Iron Works, 
Milwaukee, Wis., $32.687, $34,036, $35,556, 
without piers; Wisconsin Bridge and tron 
Works, $38,400, $34,300, $31,400; King Iron 
Bridge and Manufacturing Co., Cleveland, O., 
$34.000, $35,000; Variety Iron Works, $40,- 
847, $40.347, $39.118, $38.839; Clinton Bridge 
Co., $34,665, $32,480; Lane Bridge and 
Iron Works, Chicago, —[Il., $28,500, $36,- 
200, $35,500; Pittsburg Bridge Uo., Pittsburg, 
Pa., $41,275, $38,650; Berlin [ron Bridge 
Co., East Berlin, Conn., $38,000. Milwaukee, 
$32,687, accepted. 


ST. PAUL, MINN.—A bridge will be built 
across Phalen Creek Valley, to cost $100,000. 


MERIDEN, CONN.—It is proposed to erect 
two iron bridges in this city, at an estimated 
cost of $14,000. Mayor Page can {furnish par- 
ticulars. 


Kansas City, Mo, — The Wyandotte 
County Bridge and ‘Terminal Railway Com- 
pany, of which Willard KE. Winner is presi- 
dent, will build a new iron: bridge over the 
Missouri River, eight miles above this city, to 
cost $1,000,000 or more. Frank D. Moore is 
the Chief Engineer. 


TORONTO, CAN.—Plans are completed for 
the projected high level bridge over the Don, 
at King Street, and it is likely that proposals 
will be advertised for atonce. ‘Ihe City En- 
gineer can furnish particulars. 


CINCINNATI, O.—At a meeting of the 
County Commissioners and the City Board 
of Equalization, held November 24, it was re- 
solved that the specifications for the erection 
of the bridge over the Miami Canal at St. 
Bernard, on Carthage Pike, be approved, pro- 
vided the Cincinnati Inclined Plane Railway 
Company pay one-half the cost of both sub- 
structure and superstructure. 


ATLANTA, GA.—Plans for the projected 
new bridge at Forsyth street have been sub- 
mitted to the special committee, and Col. L. 
P. Grant and others have been appointed as a 
committee to confer with the officials of the 
Central and the Atlanta and West Point and 
the Western Atlantic railways regarding the 
Share which their roads should pay towards 
the construction of the structure. ‘The esti- 
mated cost is $25,000 or $30,000. Engineer 
Clayton can furnish particutars. 


MILWAUKEE, Wis.—The project of bridg- 
ing the Milwaukee River from Van Buren to 
Holton Streets is being revived, and a peti- 
tion to the incoming legislature to legalize the 
steps necessary for its consummation has re- 
ceived the signatures of a number of citizens. 
The erection of the structure, it is said, will re- 
quire the construction of viaducts on either 
side of the river, and it is estimated that the 
total cost of the enterprise would be $250,000. 


ALBANY, GA.—Reports say that an iron 
bridge is to span the Kinchafoonee Creek 
about two miles north of this city, to be 
erected by the Central, of Georgia. 


St. Louis, Mo.—It is proposed to re 
the wooden bridge at ‘Twelfth Street, agony, 
with an iron structure, at an estimated cost of 
$250,000. New bridges are atso projected at 
the King’s Highway, aad at Ewing Street. 
noes Engineer Gayler can furnish particu- 
rs, 
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Jersey City, N. J.—The Board of Chosen 
Freeholders has decided, it is reported, to 
erect an iron bridge over the Mullica River, 
between Burlington and Atlantic Counties. 
The estimated cost is said to be $15,000. 


BRIDGES.—See our Proposal Columns for 


information regarding bridge construction at 


the following places: Shebovgan, Wis.; 
Hamilton County, O.; Kansas City, Mo. 


NEW DEPOTS. 


KANSAS City, Mo.—Plans have been made 
for a new union depot. Willard E. Winner 
is interested in the enterprise. 


Paris, Ky.—Reports say that the Ken- 
tucky Midland Railway is to erect a new 
depot at this place. 


Des MOINES, lowa.—Reports say that a 
new union depot is to be erected in this city, 
by the Des Moines Union Railway, Wabash, 
Maple Leaf, Des Moines, and Northwestern 
roads. 


PEKIN, ILL.—Extensive shops are to be 
erected at this place by the Santa Fe Road. 


LIUNTINGTON, W. Va.—Reports say that 
a new depot is to be erected at this place by 
the Ohio River Railroad Company. 


STREET-WORK AND PAVING. 


Kansas City, Mo.—It is proposed to build 
a boulevard nearly three miles long along the 
north bluff. The City Engineer is making a 
survey. 


SouTH BEND, IND.—The officials have au- 
thorized the paving of numerous streets of 
this city. 


TorRONTO, ONT.—Considerable street work 
is to be done in this city. 


DayYTON, O.—The City Commissioners have 
adopted resolutions authorizing the City En- 
gineer to report plans and specifications, with 
an estimate of cost for paving several streets 
of the city. 


MERIDEN, CoNN.—The sum of $40,000 is 
to be expended on improving the streets of 
this city. Mayor Page can furnish particu- 
lars. 


MACcoNn, GA.—The Georgia Quincy Granite 
Company has been awarded the contract to 
turnish this city with 10,000 Belgian blocks, 
at $495. 


La CrossE, Wi1s.—The City Council has 
authorized the paving of numerous streets of 
this place. 


GAS AND ELECTRIC LIGHTING. 


HANNIBAL, Mo.—The citizens of this place 
will soon be called upon to vote upon the 
proposition tv issue bonds to the amount of 
$20,000 for the purpose of putting in an in- 
candescent light plant. 


Co_umBus, Mo.—An electric lighting plant 
is to be established at this place. 


BERWICK, PA.—An electric lignt plant is to 
be established at this place. The president of 
the Borough Council can furnish particulars. 


CHARLESTON, S. C.—Important improve- 
ments and extensions are to be made to the 
plant of the Charleston Electric Light Com- 
pany. 

ABILEN&, TEX.—A franchise has just been 
granted to the Abilene Electric Company, of 
which Max Elser is at the head. A plant for 
lighting is to be established at once. 


BRISTOL, R. I.—Improvements are to be 
made to the plant of the local Klectric Light 
Company. 


MuSCATINE, TowWA.— Extensive improve- 
ments are projected by the Gas, Electric Light 
and Power Company, of this place. 


Jersey City, N. J.—The following awards 
of public lighting were made by the Police 
Commissioners November 14: For lighting 
935 lamps the United Gas Improvement Com- 
pany will receive $20 per lamp per annum. 
The contract tor 152 lamps in Greenville was 
awarded to the same company, in conjunction 
witb the Consumers’ Gas Company, price, $21 
per lamp per annum. The bid of the New 
York and New Jersey Globe Gas Light Com- 
pany, running from 1,00v to 1,500 oil lamps, 
was $1.08 per lamp. For the Bergen and 
Hudson City seciions of the city the bid of the 
United Gas Improvement Company for the 
People’s Gas Light Company, was $21 for each 
of 1,411 lamps per year. ‘lhe contract for arc 


electric lighting was awarded to the Hudson . 


Electric Light Company, at 23 4 cents per light 
per night, nearly ten cents lower than the bid 
of the Jersey City Company. 


SEATTLE. WASH.—A committee appointed 
by the Trustees to investigate the subject of 
the cost of electricity and gas for street 
lighting has recommended that bids be soli- 
cited for new contracts for all kinds of lights, 
for a term not exceeding one year. Also, that 
the city should own and contro! its own system 
of lights. The city clerk can furnish particu- 
lars. 


JONESBORO, IND.—A system of lighting is 
to be established at this place, by the Jones- 
boro Gas and Improvement Company. Esti- 
mated outlay, $300,000. Address Arthur L. 
Conger, for details. 


CHICAGO, ILL.—The McFell Electric Com- 
pany has been incorporated in this city, with 
a capital stock of $8,000. J. McFell is at its 
head. 


GREENVILLE, ILt.—The Greenville Elec- 
tric Light and Power Company has been in- 
corporatedhere. Capital stock, $10,000. For 
particulars address C. D. Halles, as above. 


SHAMOKIN, Pa.—A companv has been or- 
ganized at this place with the intention of 
establishing and maintaining an electric light- 
ing plant. 


ALEDO, ILL.-——The public officials of this 
place have decided to establish an electric 
light plant at once, The City Clerk can fur- 
nish particulars. 


AMESBURY, MASS.—A_ new incandescent 
machine. with a capacity of 500 lights, is to 
be added to the plant of the local Electric 
Light Company. 


WOONSOCKET, MASS.—It is proposed to 
establish an electric light plant at this place. 


SEATTLE, WaASH.—The Standard Flectric 
Company has been formed at this place with 
a capital stock of $25,000. 


McKEEsporT, PA.— Extensive improve- 
ments are to be made to the local electric 
light plant. 


MILTON, Pa.—The streets of this place 
will soon be lighted by electricity. 


CHICAGO, ILL —The Morgan Park Electric 
Company has been incorporated to furnish 
electric light, power and heat. Capital stock, 
$25,000. G. S. Wheaton is one of the incor- 
porators. 


DAVENPORT, TA.—AIll the bids for public 
lighting in this city have been rejected and 
new ones will soon be wanted. Address 
Mayor Ficke, for particulars. 


ELEcTRIC RAILWAYS.—New electric rail- 
ways are projected and improvements are to 
be made to those already established at the 
following places: Birmingham, Ala.; Lowell, 
Mass.; York, Ont.; Raleigh, Va ; Lynchburg, 
Va.; Shenandoah, Pa.; Lancaster, Pa.; Lititz, 
Pa.; Lincoln, Neb.; Aurora, Ill.; Norwalk, 


Conn. 
BLDS OPENED. 


SAN FRANCISCO. CAL.—Bids for the Preston 
Reform School have been opened as follows: 
Each bidder was required to make three sepa- 
rate bids, one for a stone front and sides, an- 
other for pressed brick and stone dressing, 
and another for common brick and stone dress- 
ing. The bidders and their bids were as fo!- 
lows: Richardson & Gale, $71,450, $63.950, 
and $62,200; B. Krenzberger. 73.692, $65,516 
and $62,879; George ID Nagle, $74,178, $67,- 
770, and $66,010; J. H. Mackay, $74.80, 
$68,400, and $67,000; California Bridge Co., 
$88,172, $72,775, and $71,988. 

GOVERNMENT WORK. 


SCITUATE HARBOR.—The following bids 
for dredging from Scituate Llarbor, Mass., 
were received November 22: Boynton Bros., 
Boston, 34 cents per cubic yard; bowlders, $6; 
Bay State Dredging Co., Boston, 4qIc., $5, 
Metropolitan Dredging Co., Lynn, 40c., $6: 
New England Dredging Co,, Boston, 34c., $5; 
Augustus R. Wright, Portland, 32 ¥c., $5. 


PLYMOUTH HARBOR.—The following bids 
for dredging from Plymouth Harbor, Mass., 
were received November 22: Metropolitan 
Dredging Co., Lynn, Mass., 33 cents per cubic 
yard; bowlders, $6; Augustus R. Wright, 
Portland, 29 4c., $5; National Dredping Co., 
Wilmington, Del., 27c., $10. 


GLOUCESTER HARBOR.—The following bids 
for dredginz from Gloucester Harbor, Mass , 
were received November 22: National Dredg- 
ing Co , Wilmington, Del., 23 cents per cubic 
yard; bowlders, $10: Augustus R. Wright, 
Portland, 28c., $8; Bay State Dredging Co., 
Boston, 22c., $8; New England Dredging 
Co., Boston, 27¢., $5; Metropolitan Dredging 
Co., Lynn, Mass., 25c., $6 


Boston, MAss.--The following proposals 
for dredging the channels and harbors on the 
Massachusetts coast were opened November 
21, by Col. S. M. Mansfield, Corps of Engi- 
neers, U.S. A.: 


Weymouth River. — For dredging from 
Weymouth River 25,000 yards, more or less, 
of material, Augustus R. Wright, Portland, 
Me., 374% cents per cubic yard; to remove 
bowlders over six tons in weight, $9 each. 
Boynton Brothers, Boston, 52 cents per cubic 
yard; to remove the big bowlders, $8. The 
Bay State Dredging Co., Boston, §5 cents per 
cubic yard, and $10 for removing bowlders. 
The Metropolitan Dredging Co., Lynn, 
Mass., 66 cents per cubic yard, big bowlders, 
$10.25. 

Boston Harbor.—For dredying about 20,- 
ooo cubic yards of material from the channel 
leading to Nantasket Beach, Boston Harbor. 
Charles W. Lampee, Boston, 25 cents per 
cubic yard; to remove bowlders of over three 
tons, $10 each. Bovnton Brothers, Boston, 
to remove the material, 27 cents per cubic 
yard; bowlders, $6 each. A. R. Wright, 
Portland, 28% cents for dredging, and $5 for 
removing bowlders. ‘he Metropolitan Dredg- 
ing Co., Lynn, 25% cents per cubic yard for 
dredging, and $10.25 for removing bowlders. 

Salem Harbor.—For dredging of about 45,- 
ooo cubic feet of material in Salem Harbor : 
A. R. Wright, Portland, 22 cents per cubic 
yard; remove bowlders over three tons in 
weight, $5. The New England Dredging 
Company, Boston, remove material for 23 
cents per cubic yard; remove the bowlders, $10 
each. ‘The Bay State Dredging Company, 25 
cents for dredging, $10 for the removal of 
bowlders. The Metropolitan Dredging Com- 
pany, 29% cents for dredging, $10.25 for re- 
moving bowlders. Messrs. Hamilton & Saw- 
yer, Maine, 33 cents for dredging. $6 for re- 
moving bowlders. 


Hingham Uarbor.—For dredging of about 
20,000 cubic yards from Hingham Harbor: 
A. R. Wright, Portland, 18 cents per cubic 
yard; to remove bowlders, $3 each. Boynton 
Bros., 25 cents for dredging, and 6 for re- 
moving bowlders. The Bay State Dredging 
Company, 52 cents for dredging, and $10 for 
removing bowlders. 


Lynn Harbor.—For the removal of 40,000 
cubic yards of material from Lynn Harbor : 
New England Dredging Company, Boston, 
18 cents per cubic yard; to remove bowlders 
for $10. lhe Metropolitan Dredging Company, 
Lynn, 1834 cents for removing the material, 
and $10.25 for removing bowlders. A. R. 
Wright, Portland, 183 cents; to remove bowld- 
ers, $5. ‘I'he Bay State Dredging Company. 25 
cents for dredging, and $10 for removing 
bowlders. The National Dredging Company, 
Wilmington, Del., made the same offer as the 
Bay State Dredging Company. 

Winthrop Harbor.—For the removal of 
about 18,000 cubic feet of material from Win- 
throp Harbor: Boynton Bros, Boston, 24 
cents per cubic yard; to remove bowlders, $6 
each. Ihe Metropolitan Dredging Co., Lynn, 
28¢ cents per cubic yard; to remove bowlders, 
$10.25 each. Bay State Dredging Co., 28 
cents per cubic yard; $10 for removing bowl- 
ders. A. RK. Wright, Portland, 30 cents per 
cubic yard; will remove bowlders for $5 each. 
Hamilton & Sawyer, Maine, 30 cents per cubic 
yard; to remove bowlders, $6 each. 

Newburyport Harbor.—For the delivery of 
rubble stone at the entrance of Newburyport 
Harbor: Joseph H. White, Boston, $1.47 per 
ton; Edward Canney, Pigeon Cove, ‘homas 
A. Rowe, of Newton, each bid, $1.53 per ton; 
J. Cashman, of Newburypert, bid $1.69 per 
ton; G. W. Andrews, of Biddeford, Me., bid 
$1.82%6 per ton, and the Kockport Granite 
Co. and Pigeon Liill Granite Co., of Rock- 
port, each bid $1.95 per ton. 

Harbor of Kefuge.—Only one bid for the 
delivery of 225,000 tons, more or less, of rub- 
ble stone for the Harbor of Refuge, Sandy 
Bay, Cape Ann, was received, and that was 
trom the Kockport Granite Co. and Pigeon 
Hill Granite Co., of Rockport, the bid being 
73% cents perton. All propusals have becn 
sia under advisement by Colonel Mans- 

eld. 


WASHINGTON, D, C.—The following bids 
for dredging in Potomac River, at Washing- 
ton, D. U., were received by Peter C. Hains, 
6o1 Eighteenth Street, N. W., November 25: 
Frank C. Somers, Camden, N. J., tidal reser- 
voir, 200,0U0 cubic yards, 23 cents per cubic 
yard; John H. McnNee, Washington, D. C., 
tidal reservoir, 15 cents and 10 cents per 
cubic yard; Washington Channel, 500,000 
cubic yards, 1§ '4 cents per cuvic yard; Ala- 
bama Dredging and Jetty Co., Mobile, Ala., 

, Channel, 1414 cents per cubic yard. 


MILWAUKEE, WIs.—The following pro 
posals for work on Wisconsin Harbors were 
opened on November 25, by Major Charles 
E. L. B. Davis, Corps of Engineers, U.S. A. 

Manitowac Harbor.—Construction of pier 
superstructure. The figures are for the fol- 
lowing items, in detail], in their order: 12x12 
inch white pine timber, per m. feet, b. m.; 
3x12 inch pine plank. per m.; stone, per cord; 
drift bolts, per pound; spikes. per pound, 
total. for 600 feet for cutting down and re- 
building superstructure, 20 feet wide and 6 
feet high. Bidders: Truman Cooper, Mani- 
towoc, Wis., $27, $19. $6; 314 cents, 4 cents. 
Peter W. Galloway, Racine, Wis.. $29.50, 
422, $10.75, 4 cents, § cents. 

Menominee River, Michigan and Wisconsin. 
Dredging 200,000 cubic yards: Truman & 
Cooper. Manitowoc, Wis., Section A, 10%c., 
Section B, 113@c.; S. O. Dixon, Racine, Wis., 
20c., 23c.; Williams, Dougherty & Upham. 
Duluth, Minn., 23c., 23c,; Carkin, Stickney & 
Cram, Saginaw, Mich., 24c., 24c.; Green’s 
Dredging Co., Chicago, Ill., 124% c.. 14%e.: 
White & Finch, Grand taven, Mich., 12c.; 
Christopher H. Starke, Milwaukee, Wis.. 
11%c., 1136c.; Knapp & Gillen, Racine. 
Wis., 14}4c., 15¢.; Gren Bay Dredge and 
Pile a)river Co., Green Bay, Wis., 153¢c., 
15 3c. 


MOBILE, ALA.—The following bids for 
dredging in Mobile Harbor, Miss., Biloxi 
Harbor, Miss., and Pascagoula River, Miss., 
were received by A. N. Damrell, Major of 
Engineers, U. §. A., November 20: 


Mobile Harbor, Ala.— Anglo So. Con- 
struction Co., New York, N. Y., 16 cents per 
cubic yard for sand, 12 cents per cubic yard 
for clay; M. T. Fauria, Pensacola, Fla., 40 
cents, 9745 cents; Moore & Wright, Portland, 
Me., 18 cents, I1 cents; National Dredging 
Co., Wilmington, Del., 834 cents for clay 
only; Alabama Dredging and Jetty Co., 
Mobile, Ala., 19 cents, 9 cents; George C. 
Fobes & Co., Baltimore, Md., Ig cents. 9 
cents. 


Pascagoula River, Miss —Alabama Dredg- 
ing and Jetty Co., Mobile, Ala., 22 cents per 
cubic yard for compact clay and blue mud; 
George C. Fobes & Co., Baltimore, Md., 
23 cents. 

Biloxi Harbor, Miss.—George C. Fobes & 
Co., Baltimore, Md., 23 cents per cubic yard 
for blue mud mixed with sand; Alabama 
Dredging and Jetty Co., Mobile, Ala., 20 
cents. 


Boston Harsor, MAss.—The following 
bids for dredging in Boston Harbor, Mass., 
were received November 24: Bay State 
Dredging Co., Boston, 25 cents per cubic yard; 
bowlders, $8; Metropolitan Dredging Co., 
Lynn, 30c., $10; New England Dredging 
Co., Boston, 19Kc., $10; Augustus R. 
Wright, Portland, 21c., $8. 


BREWSTER SpPiT.—The following bids for 
dredging from the west end of Brewster 
Spit. Boston Harbor. Mass., were received 
November 24: Bay State Dredging Co., Bos- 
ton, 18 cents per cubic yard; bowlders, $5; 
Metropolitan Dredging Co., Lynn, Mass., 
Igc., $5: Boynton Brothers. Boston, 22C¢., 
$10: Augustus R. Wright, Portland, 14c.. $4; 
as England Dredging Co., Boston, 21%¢c., 

5. 


MANCHESTER HAR50R.— The following 
bids for dredging from Manchester Harbor. 
Mass., were received November 22: Robert 
Hamilton, Chebeague, Me., and Solomon 
Sawyer, Yarmouth, Me., 29 cents per cubic 
yard; bowlders, $6; Boynton Brothers, Bos- 
ton, 33c., $6; Bay State Dredging Co., 
Boston, 32c., $8; Metropolitan Dredging 
Co., Lynno., Mass., 32c., $6; Augustus R. 
Wright, Portland, 23 %c., $5. 


INDUSTRIAL. 


PASADENA, CAL.— Ihe Palmdale Irrigation 
District (Los Angeles County) has issued 
bonds in the.sum ot $175,000 for the con- 
struction of two masonry dams and irrigation 
canals, to put 50,0v0 acres of land under cul- 
tivation The engineer is August Mayer, of 
Pasadena, Cal. 


PoTTsTOWN, Pa. — A charter has been 
issued, incorporating the Pottstown Cold 
Storage and Warehouse Company, with a 
capital of $75,000, 


AMERICUS, GA.—A stock company, with a 
capital of $20,000, is to establish a jo-ton ice 
factory ac this place. 


ST. Louis, Mo.—The Missouri Dredging 
and ‘l'ransportation Co. has filed articles of 
incorporation. The capital stock 1s $10,000. 
ncmee F. Mincke, St. Louis, can furnish de- 
tails. 
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1 eeeete: ates B ene bubeedd= zz lators. ee , 
Area Sweats Curtis Raulator Co... xi Mineral Wool Cel tense 


cent. 
were discovere 


“ Giant” Portland Cement, | 
“Union” [Hydraulic Cement 


Send for Circulars, Certificates of Tests. 
LESLEY & TRINKLE, Sales Sales Ag’ts, 2168. 34 St Phils. 


GIBB S > 3? PORTLAND 


CEMENT 


eel 
The BEST for Concrete. Extract of paper 
read before Am, Soc. C, E, sent on appli- 


cation. 
HOWARD FLEMING, 
Sole Agent for U. 45, 
sq Liberty Street. NEW YORE 


0. NORTON, Manufacturer of HY- 


DRAULIC CEMENT. Certificates of Tests 
and Reports on actual use furnished on applica- 
tion. o2 Broapway, New Yorx. 


Every Subscriber should have one of our Binders to 
rve the copies of Tue ENGINEERING AND ButLDinaG 
Rec orp for future reference. Price, $1.00. Pos age paid 
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CEMENT. 


CITY ENGINEER'S OFFICE, 
CITY HALL. 


Providence, R. I., March 12, 1886. 


Abstract from letter of SAMUEL M. GRAY, City Engineer. 

‘‘ During the season of 1885 the Sewer Department used 
3,152 Barrels of the New 
Of this amount 1,348 barrels were tested for tensile strength, 
the average of the season's tests being 165.7 pounds per 
square inch, twenty-four hours’ test. 
forty-five barrels were tested. for fineness, the average 
eas through a 2,500-mesh siéve being 92.56 per 

»st for checking were occasionally made, but none 


ork and Rosendale Cement, 


One hundred and 


od, 


OVER 100.000 BARRELS OF OUR CEMENT USED ON THE NEW YORK & BROOKLYN BRIDGE, 
LL AL, 


William D:ckinson. ‘heb ger A. King. 
John W. Dickinson. ra C. Hutchinson 


DICKINSON BROS. & KING, 
Successors to Empire Warenouse Co, of Chicago, 
IMPORTERS, 

ENGLISH AND GERMAN PORTLAND CEMENTS, 
21-24 State Street, NEW YORK. 


CHICAGO, NRW ORLEANS, 
to8 Market Street. 36 Carondelet Street. 


— as 


PORTLAND CEMENTS, 


IMPORTED BY 


JAMES BRAND, 
31 & 83 Fulton Street, New York E Clty 
STRTTIN. {ANgHOR 


NCHOR PORTLAND CEMENT, 


Of great strength and uniformity. 
IMPROVED ROSENDALE CEMENT. 
Xeene’s Cement. German Asphalt Mastic. 
SEND FOR TESTS AND PAMPHLET TO 
ERSKINE W. FISHER, 

Wells Bidg. 18 Broadway, New York. 


-PROPO SALS. 


Continued from pagel. 


HARBOR WORK, Graid Rapids, Mich.—Pro- 
posals are wanted until December 1, for doing certain 
dredging and general harbor work. Address Major 
William Ludlow, U, S. A., as above. 


CRUISER, Norfolk, Va,—Proposals are wanted 
until Deeember 2, for furnishieg a quantity _of ma- 
terials for Cruiser No, 8 Address Edwin Stewart, 
Paymaster General, U.S. A., as above. 


DREDGING, ETC., San Francisco, Cal.—Pro- 
posals aré wanted unt) December 16, for furnishing 
stone and doing cettain dredging =~ Uakla. d Harbor, 
Address Col, G H. Mendeel, U.S. A., as above. 


PIER WORK, Cleveland, O.—Proposals are wanted 
until December 4, for doing certain pier work at 
numerous harbors on Lake Erie. Address Major L, 
Cooper Overman, U.S, A., as above. 


PAVING, ETC., Des Moines, lowa.—Proposa!s are 
wanted until December 4, for doine certain street work 
in this erty. Address K L. Chase, of the Board of 
Public Works, as above. 

CURBING, ETC., Providence, R. 
are wanted untt! December 3, for aor 
work in this — A Address John A. 
missioner of Publ:c Works, as above. 


NAVY DEPARTMENT, Washington, D, C.— 
Proposals are wanted until December 20, for the con- 
struction of one harbor defense ram, one torpedo boat, 
and one Switt torpedo cruiser for the U.S. Navy. 
ne ona B. F, Tracy, Secretary of the Navy, as 
advove 


HARBORS, Wilmington, N. C,—Proposals are 
wanted until December r5, for doing certain harbor 
work at this place. Address Captain W. H. Bixby, 
U.S. A., as above. 


WATER-WORKS, Belvidere, Il!.—Proposals are 
wanted urtil December 16, for the construction of a 
com plete roars uf water- works. Address George H. 
Hurlbut, City Clerk, as above. 


SEWERS, Mt. Vernon, O.—Proposals are wanted 
uotl December 1X, = Sey the construction of certain 
sewers. Address P, B. Chase, City Clerk, as above. 


I.—Proposals 
certain street 
oleman, Com- 


Se Google 


U. 5. Fire Clay Co. 


BE 
- vil Berry Bic. 5 cadmas hs 


PROPOSALS. - 


BREAKWATER. New Vork City. : we wr? 
wanted until December og fee: ge ali 
breakwater at New Havén, Cona a See 


C. Houston, U. S. A., as above 


WATER-WORKS, FES 0 
wanted until December a, for the 
eer of water-works at 
J. A. Graft, a5 above. 


BROKEN STONE, New York Ci .—Proposals 

wanted until December 1 a taraiabiog Se 
yards of broken stone an ‘ 
cement. Address Lieut, "Col Gi. Gillespie, a 

as above, 


METAL WORK, 
are wanted until potioes 4 eae fur 
pestona Bort etc., of the metal phe dBha 
k Light Station, Calif 
Mejor W Ht "Hever U: S A. ny Caiforna 


WATER-WORKS, Ballin Bh. 


sytem spcd Jeanay Fy Joe ie pre marti ection of 
as above, 


more ge te A es City 


wanted until ber 1, pa ae 

St be ces a 
ress G, “ 

Com ti ch: 4: 


missioners, asa 


BRIDGE, Shebo Bs ia ee 
no date aeoihed; ton t is are : 
swing iron ‘Address arent Sy Bole Boley, 
neer, as a 


PUMPING MACHINERY, ben re —Pro- 
ony os ta uotil Sp ee rage in a 
vertical pumping engin deat? Cook, 
sulting Rugineer, Tolede, oO. ia is 


ELECTRIC “ge etal bes Harrson, O.— 
are — ae Lge r 2, yy Be 
an electric t ant at place. 
Mayor J. A. Graft, as Ibcve:” 


Continued on page 419. 
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ELECTRIC-LIGHT PLANT. 


IN DESIGN AND CONSTRUCTION 


The Thomson-Houston Apparatus 


FOR 
ALTERNATING CURRENT INCANDESCENT LIGHTING 


STANDS AT THE HEAD. 


The Dynamos have features of superiority not found in those of other systems. 


The Lamps are of Long Life and Efficcent. 


Dynamos of 650, 1.300 and 2,600 16c. p. Lamp Capacity. 


The Thomson-Houston Electric Co., 


620 ATLANTIC AVE., Boston, Mass. 148 MICHIGAN AVE., CHICAGO, ILL. 


WALL AND Loyp Sts., ATLANTA, Ga. 403 AND 405 SIBLEY ST., ST. PAUL, MINN. 


ee ee Se 


THE NEUCHATEL ASPHALTE CO. 


(LIMITED.) 


Fioors, Roors, Sipzgwaxs, CarriacewaYs laid with VAL DE TRAVERS ROCK ASPHALTE 
Indispensable in public buildings, hospitals, warehouses, stables. cellars, etc., belag Durable, Fire- proof 
and Impervious. Send for estimates and list of works executed. 


965 Broapway. Naw York. ROBERT BUTCHER, mana Gur. 


co 


DOUBLE ENGINE STEAM ROAD ROLLER. 
HARRISBURG }® yom 


bhik 


fist y f, \y oO 
J y rN bY 


} 
J 


Uy 


PAVEMENTS AND ROADS: 


THEIR ° 
CONSTRUCTION ann MAINTENANCE. 


Large 8vo., pp. 410. 
Handsomely Bound in Cloth. Sent Post-paid on Receipt of $5.00. 


SOME PRESS COMMENTS: 

A most creditable and seasonable compilation. It is decidedly the best 
collection of data on this important subject that has yet appeared in book form. 
—Engineering News, June 21, 1890, 

* * ¥* It should have a place, especially, in the offices of street and county 
commissioners, where its suggestions might soon contribute greatly to the 


commercial welfare, safety and convenience of thousands of communities in 
our land.—J/ron Age, June 19, 1890. 


The volume is one which has a practical value, and should be studied by 
all interested in road improvements.— Zroy Times, July 21, 1890. 


A valuable manual.—San Francisco Chronicle, July 13, 1890. 


If all the knowledge to be obtained in this book could be intelligently 
applied, what an immense change for the better would be apparent throughout 
the whole country.—Cincinnatt Commercial-Gazette, June 9, 18y0. 
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277 PEARL STREET, NEW YORK. 
Obtainable at London Office, g2 and 93 Fleet Street, for ass. 


ADORESS, BOOK DEPARTMENT, 


PAVEMENTS, Etc. 


WARREN-SCHARF 
ASPHALT PAVING CO. 
GENUINE TRINIDAD ASPHALT PAVEMENT 


For Streets, Sidewalks, Driveways. 
THE STANDARD PAVEMENT FOR 
Cheapness, Health, Durability, Smoothness and Safety. 


It Enhances the value of Property more than any other 
PAVEMENT. 


Send for Circulars and Estimates. 
PRINCIPAL OFFICE, 


81 FULTON STREET, NEW YORK. 


ASPHALT PAVING BLOCKS AND TILES. 


SXSX2% IN. 


For Streets, Sidewalks, Gutters, Rail- 
way Stations, Stables, Cellars, Breweries, 


12X4X5 IN. 
ry Areas, etc. 


ss 
& . 3,9 03 * dU 
; " 


MATERIALS: Crushed Limestone and Trinidad 
Asphaltum, subjected to a pressure of 3,000 
pounds to the square in. at 250° (Fahrenheit). 

9). +7 Notseless, non-absorbent and less cosry than 

WGT15 LBS. stone or any Other durable pavement. 


THE HASTINGS PAVEMENT CO., 140 Pearl Street, New York, N. Y. 


WGT, 22 LBS. 


INTERNATIONAL PAVEMENT CO., 89 Equitable Building, Boston, Mass. 
Licenses under fifteen patents for processes and machinery and exceptional facilities for the pur- 
chase of Trinidad Asphalt to be used in making these blocks and tiles, granted by The Internationa! 
Pavement Co., 5 Chamber of Commerce Bldg., Baltimore, Md., or 86 Equitable Bldg., Boston, Mass 


_BELGIAN BLOCK JOHN M. MACK, 
W.Va. Vitrified Brick 5" CONTRACTOR, 


1345 Arch Street, Philadelphia, Pa. 


Eastern Agent for the JoHN Porter Company’s New Cumberland W. Va. Brick. 


OIL WELL SUPPLY CO., Ltd. 


“Fetes S COMPAGNIE P 

Fee Seana! GENERALE 

— Ke 2 | i DES 

ASPHALTES de FRANCE (Ld.) 
Sole Proprietors of the Mines “> ssel 

E. H. WOOTTON, 35 Broadway, N. Y., General 


Agent for the U. S. and Canada, and Importer 
of Bitumen Damp-Course. 


91 & 92 WATER STREET, 
Pittsburg, Pa., 
Mannfacturersof everything needed for 


ARTESIAN WELLS 
for ether Gas, O1!, Water, or Mineral 
lesis, Boilers, Engines, Pipe, Cordag:, 
Drilling Tools, etc, I).ustra- 
ted catalogue, price lists a: cq a, 

discount sheets on request. 


NEW ENGLAND PAVING CoO., 


Receivers and Grinders of 


AMERICAN BITUMINOUS ROCK, 


AND CONTRACTORS FOR 


ASPHALT PAVEMENTS. 


A. W. HyDE, : : _ 
F. A. Githenae ject te Office: No. 19 Pearl Street, Boston. 


ASPHALT PAVEMEN I. 


Ist. It will save 50 to 75 per cent. of the cost of transporting 
passengers and goods in any city. 2d. It will save 50 to 75 per 
cent. of repairs to vehicles. 3d. It saves human nerves. 4th. It 
saves human lives. It is worth more than it costs, and it costs less 
than any other standard pavement. 


5! This pavement has now been in use in various cities of the 
rT. United States for a period of twelve years, and its desirability as a 
Pd; road covering is established beyond question. More than 2,500.000 
A square yards, or 165 lineal miles, have been laid by this Company in 
Me the cities of Washington, Philadelphia, Boston, Buffalo, Erie, 
a Scranton, Wilkes Barre, Youngstown, Chicago, Omaha. St. Joseph, St. 
Louis, Louisville and New Orleans. We invite an inspection of any 
or all of this work by city authorities or others contemplating paving. 
For PLaNs AND ESTIMATES APPLY TO THE GENERAL OFFICES OF THE 


BARBER ASPHALT PAVING CO. 


A. L. BARBER, Pres., Le Droit Building, Washington, D.C. 
@ =F. V. GREENE, Vice-Pres., Washington Building, 1 Broadway, New York. 


<<a — 
00.00 : 
OVER 4008 0O- SO.¥O5 
Of 260 LINEAL MILES IN Use 


GEO. MOERLEIN, Pres. JNO. GOETZ, Jr., Vice Pres. J. A. EBERHARDT, Sec., Treas., & Gen’! Mg’r. 


? SOUTHERN GRANITE CO. 


Estimates “or Architectural, Monumental and Street Paving Work will be Promptly Furnished. 


19 and 20 Wigeains Block ‘ 20 Kimball House 
CINCINNATI, OHIO. + OFFICES: { ATLANTA, QEORQIA. 


Connecticut Valley Granite and Mining Co., 


Quarriers and Factors in Granite, 
361 FULTON STREET, BROOKLYN. 


TELEPHONE : 
584 BROOKLYN. 


QUARRIES: 
DE=P RIVER, LORD'S ISLAND, CONN. 
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BRIDGES, ROOFS, IRON§STRUCTURES. Etc. 


KING IRON BRIDGE AND MAN’F’G CoO., 


IRON AND STEEL BRIDGES, 
CLEVELAND, OHIO. 


Office and Works: 


VIADUCTS, BUILDINGS, ETc. 


CHICAGO OFFICE: rros Rookery. 


UNION BRIDGE CoO. 


Offices : No. 1 Broadway, New York, 24 Hayn Building, Buffalo, N. Y., Athens, Bradford Co,, Pa. 


AURICE, 


Works: 


A. B. Abbott, ee D. Hammond, vice Tes F. M. Wyant, Sec. and Treas. 


Sry ie tetera sauuvewey uw 


Fh a alm @& WROUGHT IRON BRIDGE CO., 
Ye par Whe te rts 
‘te 


ae 


4 
Saale 


a rae sia 8 yin one ~h- sepsety ease sbsaczesecks: 495 ft.-------—--——---==—-—-----—3-—----- 207 2. By im. — 


SYNE 


GEORGE S. FIELD, 
DMUND HAYEeEs, C. MACDONALD, 


Cruil Engineers 


Ocastractors of Iron and Steel Br'dges, Visducts, 
Roofs, Elevated Railroads, Marine Piers, Btc. 


Ui ORS 


4'ank> 


N Smee 


ATHENS, PA.]j 


E. J. Landor, E1g’r. 


CANTON, OHIO. 
MANUFACTURERS OF 


wm Iron Bridges and Roofs. 


Have their work in use ii ‘Cwonte-auvar different States, Canada and Mexico. 


J. W. WALKER, Pres. and Gen. Manager. F.L. GEIST, Vice-Pres. and Treas. C.D. MARSHALL, See. 


SHIFFLER BRIDGE COMPANY, 
DESIGNERS AND MANUFACTURERS OF STEEL, 


IRON AND COMBINATION RAILROAD BRIDGES, 
Iron Viaducts, Train Sheds,.Girders, Roof Trusses, Iron Buildings, Etc. 


OFFICE AND Works: 48TH STREET AND A. V. R. R., 


PITTSBURG, PA. 


C. C. SCHNEIDER, Chief Engineer. 
JAMES CHRISTIE, Mechanical Engineer. 


ELLERY COLBY, Pres. 


FRANK CONGER, M1ce-Pres. W. H. FITCH, 7reas. 
B. R. WILLIAMS, Sec’y. 


E. A. LANDON, Eng. F. H. BRINTON, Suf'?. 


GROTON BRIDGE AND MANUFACTURING CO., 


BUILDERS OF 
Railroad and Highway Bridges, Girders, Viaducts, Turntables and Iron Wharves. 
MANUFACTURERS OF 


Die Forged Eye Bars and Upset Rods, Roof Trusses and General Structural Work a Specialty. 


Main Offce and Works: Southern Office : 
GROTON, N. Y. 646 B 8T., 8S. E.,. WASHINGTON, D. C. 


SPARKS & EVANS, contractors, 


een A SPECIALTY, 
436 Walnut Street, - - - - Phiiadeiphia, Pa. 


PENCOYD A. & P. ROBERTS & CO., 
RAILROAD BRIDGES, 20°F: WAbucTS. TURN- 


Western Office: 
OWOSSO, MICH. 


MANUFACTURERS OF 
Wrought Iron & Open Hearth Steel, 
] RO N Brams, CHANNELS, ANGLES, TPa«, Dacx Beams, Bans, SHAFTING. 
Special Shapes for Cat, Ship and Bridge Builders; also for Cable Railway Con 
W QO R K S Special attention given to High Test Iron or Steel for particular requirements. 
r Works at PENCOYD, PA, Office, 261 S. FOURTH ST.. PHILA 
y DESIGNERS AND MANUFACTURERS OF 
TABLES. 
And all Classes of Structures Composed ot STEEL OR IRON. 
Philadelphia Office: 261 S. 4th Street. 
New York Office : 35 Broadway. 


Works at PENCOYD, PA. 


EDGE MOOR BRIDGE WORKS, 


EDGE MOOR, DELAWARE. 


ROCK DRILLING AND AIR COMPRESSING 


MACHINERY 
FOR TUNNELS, QUARRIES, MINES, RAILROADS, 


And wherever Ore and Rock are to be Drilled and Blasted. 


RAND DRILL CO, x: 


THE LEHIGH VALLEY 


H. Sraniey Goupwm, Pres. 


CREOSOTING WORKS, 


Works, Perth Amboy, N. J. 


OFFICE, WASHINGTON STREET, SOUTH OF GAP, 
Lumber, Piling and Ties creosoted with DEAD OIL OF 


ERSEY City, N. Jf. 
OAL TAR. Creosoted timber 


furnished. Capacity, 400,000 ft. B. M. per month. Cylinders 80 ft. Long. Direct water and 


rail communication. 


Au te 
" SUL EL EDT ite 
I 


“J ipPETT ah 
an), Woop 


UUTNUOOEUT 
‘5 S/IANDIATL 
~ ea 


rh BUILDERS OF 
S112 [RON BRIDGES, [URN- 
ra TABLES. STAND PIPES 


WATER TOWERS, STEAM 
ith in, BOILERS, DIGESTORS, 
: 


a au, » ROTARY BOILERS, 
“9. Bin oO TANKS, STACKS, 
Fagg mi. 2 
“4 HULL a te © di xC. 
She pT TT Tall Pr 
a ‘ll iil ll Ny i Ma SEK. * GENERAL CON- 


<G, TRACTORS — IN 
Sop 


Hl 


= 33 IRON WORK 
me » Phillipsburg, 


Ue soma be ee ES es N. Ke .U, S. A. 


ith mY ee 


Manufacturers and 


eee ohh CO, Limited, 


Builders of 


TANKS, 
STAND-PIPES, 
BOILERS, 
ENGINES AND 

STONE 
CRUSHEBS. 


SPECIFICATIONS 
SOLICITED. 


ESTIMATES 


CHEERFULLY GIVEN. 


A SYRACUSE, N.Y. 


(ae Send for New Catalogue of 1889. 


23 PARK PLACE, 
NEW YORK, U.S.A. 


WALTER G. BExG, Supt, 


Morris, Tasker & Co., Incorp. 


BRONZE 


WORKS! i N. 11th & 3d Sts. 


MAJOR BLOCK, CHICAGO. 
“THE NEW HIGH EXPLOSIVE 
RACKAROCK, 


Furnished in two ingredients which are 
absolutely inexplosive until combined by the 
consumers, for which we furnish convenient 
means. Shipped and stored as ordinary mer- 
chandise. After combination the explosive is 
absolutely safe. By reason of its safety it is 
especially adapted to water-works construction 
in crowded streets. 


RENDROCK POWDER C0., 


23 PARK PLACE, NEW YORK. 


The Great St. Clair Tonel. 


JUST FINISHED WITH 


Ingersoll-Sergeant Machinery. 


1821. 1880. 


PHILADELPHIA, PA. 
Manufacturers und Contractors 
Water Works, 
Gas Works, 
Sugar Works, 
Tanks, Stand-Pipes, 
Blast Furnaces, 
Wrought-Iron 


THE St. CLAIR TUNNEL COMPANY, 
CHIEF ENGINEER'S OFFICE, 


HAMILTON, OnT., Oct. 2d, 1890. 


Buildings, In reply to your inquiry as to the per- 
Light-Houses. formance of the four 20’x24” New Ingersoll- 
All kinds of Sergeant Air Compressors, furnished by 


you for the St. Clair Tunnel Co., I beg to 
Say, that it has been perfectly satisfactory. 
They have been thoroughly tested, as 
they have been continuously at work 
night and day, Sundays included, for 
nearly six months. 
— Yours truly, 
JOSEPH HOBSON, 
Chief Engineer. 


Heavy Castings, 
Valves, 
Wrought-Iron Pipe 
and 

— Fittings. 
HECLA 
IRON WORKS, 


Pourson & EceEr, 
216 and 218 West 23d Street, 


Brooklyn, E.D. NEW YORK CITY 


Correspondence with Architects & Butlders 
solicited. 


INGERSOLL-SERGEANT ROCK DRILL CO., 
10 PARK PLACE, NEW YORK. 


1890 
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BRIDGES, ROOFS, IRON STRUCTURES, Etc. 


PHCENIXVILLE BRIDGE WORKS. 


THE PHCENIX BRIDGE CO., (Successors to Clarke, Reeves & Co.,) 
ENGINEERS AND BUILDERS OF 


Bridges, Viaducts, Roofs, Turn-T ables, Ere. 


SPECIALTIES :—Accurate workmanship; the use of Double-Refined Iron; no welds; 
Phoenix Upper-chords and Posts ; the best form of Strut known. 


ALL WORK DONE ON THE PREMISES—FROM ORE TO FINISHED BRIDGE. 
Illustrated Album mailed on receipt of $3.00. 


Davin REsEves, President. 
Apo.rHus Bonzano, Vice-Pres. and Chief Eng’r. 
Witiiam H. Reeves, General Superintendent. 9 
Frang T. Davis, Treasurer. 


FROCHESTER BRIDGE AND IRON WORKS, 


ROCHESTER, N. Y 
Designers and Builders of Wrought Iron and Steel Railroad Bridges, 
J. F. ALDEN. Roofs, Turn-tables and General Iron Work for Building. 


OFFICES: 
410 Walnut Street, PHILADELPHIA. 
William Street, NEW YORK. 
PHEENIXVILLE, PA. 


COLUMBUS BRIDGE CO., 


COLUMBUS, OHIO. 


BRIDGE AND STRUCTURAL WORK IN IRON AND STEEL. 


| Paro ase ROLLING MILL CO., 


BRIDGE BUILDERS AND 
STEEL & TRON MANUFACTURERS, 


Rolled Beams, Channels, Angles and Tees, Roofs, Turntables, Eye-Bars, Etc. 
Works: PATERSON, N. J. New York Office : 4s BROADWAY 


THE BERLIN IRON BRIDGE CO. 


CHAS. M. JARVIS, MACE MOULTON, BURR K. FIELD, 
President and Chief Engineer. Consulting Engineer. Vice-President and Treasurer. 


lron Bridges, Iron Buildings. 


Office and Works: East RERLIN, Conn. Send for Illustrated Catalogue. 


KEYSTONE BRIDGE COMPANY, 


Office and Works: PITTSBURGH, PA. 
MILWAUKEE BRIDGE AND IRON WORKS, 


BRIDGES, ROOFS, SUBSTRUCTURES, 


MILWAUKEE, WIS. 


CHESTER B. ALBREE, | 
BRIDGE RAILING, IRON STAIRS, FORGINGS. 


Send for Catalogue. 16 To 24 MARKET ST., ALLEGHENY, PA 


The SAMUEL J.CRESWELLIRON WORKS 


ARCHITECTURAL.— 23d & Cherry Sts. Phila— ORNAMENTAL, 


a. : ee ee athe mem fags ee baie M k f 
Established 1851. . Srretont aud 
© S.Swean, Pres’ [¢| - Wile SHEAD ACONRO WORKSSLOUISVILULE. KT Jz}, Ornamental 
U. SNEAD, Vv. Pres't SOO OOOO" Buildings. 


LANE BRIDCE AND IRON WORKS, 


OFFICE IRON AND STEEL BRIDGES, WORKS 
177 ROOFS, GIRDERS AND STRUCTURAL IRON WORK. 67TH ST. AND 
LA SALLE ST. CHICAGO, ILL. P. F.W.&C. RY. 


The Norwalk Iron Works 


SoutH NorWALK, CONN. 
Descriptive Circular sent on application. 


L. S. ALLISON, 


Air Compressors. 


Furnace Machinery. 
Mine Locomotives. 


Steam Shoveis. 
Biowing Engines. 


Stationary Engines. EYazleton Iron Works, Het ag 
whee. Minersville Iron Works. ai. 

crteere ieee Philadelphia Office, Drexel Building. as 
Structural Columns IRON WORK FOR BUILDINGS. Car Castings. 


NEW YORK BELTING & PACKING CO. 


IS PARK ROW, NEW YORK. 
Oldest and Largest Manufacturers In the U, S. of 


VULCANIZED RUBBER FABRICS for Mechanical Purposes. 
RUBBER BELTING, 
PACKING AND HOSE. 
STEAM HOSE 

A SPECIALTY. 


RUBBER MATS, 
RUBBER MATTING, 
and STAIR TREADS, 


SALESROOMS: 
CLEVELAND, 176 Superior St. 
San FRANCISCO, 14 & 16 Maio St. 
Detroit, 16-24 Woodward Ave. 


SALESROOMS: 
Granp Raprps, 4 Monroe St. 
DENVER, 1015 17th St. 
MINNBAPOLIS, 28 South ad St 
Sr. Louis, 616 Locust St. 


as IRON WORKS, Ltd., 


Successors 3 
MANLY & COOPER MFG. Co. 
PHILADELPHIA, PA. 


SALESROOMS 2 
PH!LADELPHIA, 3-8 Chestout St., 
Boston, 52 Sumner St. 

CuicaGo, 15 Lake 


Jackson Architectural 
IRON WORKS, 


(Established 1840.) 


Patented ‘ 
3,17, '14 ~—_* : 


f all . vs ORNAMENTAL AND 
Iron Work «iastor Buildings. ARCHITECTURAL IRON 
FOUNDRY & SHOPS: OFFICE: BRIDGE & HOUSE RAILINGS. 
énast 28th and a2oth Sts. 315 E. 28th St., N. Y. STAIRS. 


Chicago Office: HOME INSURANCE BUILDING. 


POTTSVILLE IRON & STEEL CO.,POTpynte 


MANUFACTURERS OF 


Open-Hearth Steel and Iron “I” and Deck Beams, Channels, Tees, Angles, Bars, and Buckle Plates. 
ALSO BUILDERS OF 
BRIDGES, ROOFS, VIADUCTS, TURNTABLES, 
And all kind of CONSTRUCTED WORK of STEEL and IRON. 


THE COLUMBIA IRON AND STEEL CO., 


OF PITTSBURG, PA. 
Manufacturers of Iron and Steel 


Beams, Channels, Plates, Tees, Angles axd Bars, 


And Special Shapes for Architectural and Engineering 
Address office, 138 FIRST AVENUE. PITTSBURG, PA. 
55 & 56 Water Street. 


RITEK o CONLE y PITTSBURG, PA. 


Manufacturers aod Builders of 


TRON BUILDINGS; 


er | | Boilers, Oul- Tanks, 
* ~Stand-Pipes, Plate- 
Iron Girders, 


Heavy Plate Iron or Steel Work 
for Blast Furnaces, Steel 
Works or Rolling Mills. 


Tice MACHINES to tet for DIGGING and 
BACK-FILLING Sewer and large Water Trenches 


21 Hamitton St., CARSON TRENCH MACHINE CO. 
Cor. Franklin Se. Boston. 


SHICKLE, HARRISON & HOWARD IROX CO. 


ST. LOUIS, MO., U.S. A. 
or Gast-Iron Pipe PUBLICATIONS. 


FOR WATER AND GAS. WE (RAUCH (Prot. I 1p oie rn 
(Capacity 250 Tons Per Day.) os on OF STRE 


Gas Holders,Stand 

- ‘lowers for Water- 
25) Works, Flange 
at * pipe, Pump con- 
Stee nections, Flexible 

= Joints for use un- ee pt La C. E. 

i= der water, and all A atise on Bridges 
>=" other W rought and and gree ic re the necessary and 

» Cast-lron Work sufficient weight of the structure is cal- 
required for Gas culated, not assumed, and the number of 
i and Water-Works. Panels and height of Girder that render 
he Bridge we ight least for a given Span, 

Will erect Live Load, and Wind Pressure are de- 


ee Bt po ar ee oe hee, latest experiments. Translated by A. J. 
8vo, cl 


MECHANICS OF 


; termined. [Illustrated by over roo en- 
5 GAS “ah LDERS gravings, with Tables, etc. 8vo, cl.....$5 00 
a. 
: scons ‘OWERS : ee 
THE ENQINEERING & BU'LDING RECORD, 
in any part of the United States, Canada and 


277 PEARL STREET, NEW YORK. 
Mexico. 


[he denry Martin Brick Machine Mfg. Co. (tncorporated). 
verse“ IMPROVED BRICK MACHINERY "sosae7ense! 


Sead for circular. fice, 201 NORTH DUKE ST., LANCASTER PA. 


J.G.&T ND ARCHITECTURAL WORKS 


WORE OF F: ‘TON, 209 & 211 West 33d Street, New York City. 
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WORTHINGTON STEAM PUMPS 


THE ATTENTION OF USERS OF STEAM PUMPS IS CALLED TO THE RECENT IMPROVEMENTS MADE IN THESE MACHINES, 
OF WHICH WE ARE THE EXCLUSIVE OWNERS. THE HIGH DEGREE OF EXCELLENCE ATTAINED IS THE RESULT OF 
FORTY-FIVE YEARS’ EXPERIENCE IN DESIGNING AND BUILDING STEAM PUMPING MACHINERY OF EVERY VARIETY 
AND FOR ALL DUTIES. | 


AS IN THE PAST, THEY ARE TO-DAY THE STANDARD STEAM PUMPS 


Catalogues and Information Furnished on Application to 


HENRY R. WORTHINGTON 
86 AND 88 LIBERTY STREET, NEW YORK 


OR BRANCH OFFICES at 


Boston ‘Philadelphia Chicago St. Louis St. Paul San Francisco 


THE GORDON STEAM PUMP CoO. 


have made about 900 Different Combinations in Pumping Machinery, 
contemplating every kind of service—for pumping Water, Sewerage, 


Oil, Tar, White Lead, Beer, Mash, Ammonia, etc. Correspondence 


is solicited, and an Illustrated Catalogue will be sent on request. 


BRANCH OFFICES: 
NEW YORK, 98 Liberty St. 


WORKS AND MAIN OFFICE; PHILADELPHIA, 705 Arch St. a if ce -D . i] S = Pp 
Acton OO Ue ; CHICAGO, Phentx Butiing. HE EANE TEAM-FUMPS, 
ST. LOUIS, 703 Market St. : 


sculls VALVE sina i 
BOSTON, MASS, : 


MANUFACTURERS OF 


VALVES AND GATES *& 


FOR WATER, GAS, STEAM, OIL, 
AMMONIA, ACID, Etc. 


Either Single or Duplex Patterns. For all duties. 
FOR ELEVATOR SERVICE, 
FOR TANK SERVICE, 
FOR FIRE SERVICE, 
FOR BOILER FEEDING, 
FOR WATER-WORKS, Etc. 


DEANE STEAM-PUMP CO., 
ee oes: MASS. 


New Yorx OSTON PHILADELPHIA, 

77 Cortlandt ‘St. ‘Oliver Se. 49 North 7th St. 
CuICcAGo, ENVER, COL., Sr. Louis, 
226 and 228 Lake St. 1710 Blake St. 9 S. 4th St. 


Send for New Illustrated Catalogue, No. 55. 


POST AND FLUSH GATE FIRE HYDRANTS. ~~ 


GENERAL OFFICK AND WORKS: CHICAGO OFFICE3 TREASURER’S OFFICE ; 
fiworan OrcHarp, (SprRINGFIELD,] Mass. 24 W. Laxge St. 72 Kisy St., {Mason BUILDING,] Bosto Boston 


ge, LUDLOW VALVE MFG. CU. 


938 to ¢§4 River Street, and 
67 to 83 Vail Avenue, 


TROY, N. Y. 
VALVES inch, f 
Wace, to a8 chy fo = 
FIRE-HYDRANTS. 


4 SINGLE & peo aay 

ORIZONTAL AND VERTICAL PUMPS. 
Best Design & Workmanship. 

FRICES RebuceD ~~ Send for CATALOGUE. 


Send for Catalogse. 


HOLYOKE, Valresaiiyrans 


STEAM, GAS, AND WATER-WORKS 


Know_Les StEaAM Pump Works, 
cue ta OF 


SPERS3 SUPPLIES, 

Rat . A KNOWLES PATENT 

e8e3 58 3 Ss 

TRGB ES ~ 3 z 3 4 DUPLEX POWER. PUMPFPS 
VRE s pS ES & 

og 8 8 9 8 S Fag : aa aloowER FOR EVERY SERVICE. 
ERgEts p NS EE PUMPS, = 

328A ‘S S Bs g ? SINGLE or DUPLEX. AIR COMPRESSOR. eo 

ZS ms O NA epee age AER —— Se 
NED Pe WATER-WORKS ENGINES. _gypraviie PRESSURE. 
m8 B35 5 i 113 Federal Street, BOSTON. 93 Liberty Street, NEW YORK. 
megnes cht VAR Mikel ee eas eee Pe, a, a 
rSeane PE ’| The Gaskill High [Duty Pumping Engine 
z = = aS Ho Manufacturers of Pateut —AT— 

eee GATE-VALVES | THE HOLLY MFG. CO., Lockport, N. Y. 
23 - S8 : - oe Performed an Average Duty for 5 years, ending Dec. 22d, 1883, of 
3 as ihe at STEAM, WATER, GAS, | O 5, 5 5 7 : S O 4. FOOT POUNDS, 


Etc., Etc., Ete. , 
j , Figured direct from total coal consumed, with no deductions whatever for 


es } 163 ALBANY STREET ashes, steam for heating or/other purposes. 
‘ Boston, Mass. Send for Illustrated Catalogue. 


= 


Holyoke Hydrant and Iron Wor 


HOLYOKE, MASS. 


1890 


KANSAS CITY SEWER PIPE CO,, pone sear ctcar pire 


KANSAS CITY, MO with improved Sockets. 
BSTABLISH: D 3 


FREDERICK F. ANNESS, 
Tre.s. & Gen’! Manager. 


s— INCOKPOKATED 18 


ROBERT W. LYIE 


CHAS, ANNESS, 
V. Prest. & Sec'y. 


President, 


‘he Anness & lp Mant g o., 


Vitrified Salt Glazed Sewer Pipe 


WALL COPING AND FLUE LININGS, 


FIRE BRICK OF ALL SHAPES AND SIZES, 
Speckled, Buff and all Shades of Ornamental Building Brick. 
aso MINERS AND SHIPPERS or 


FIRE CLAY, FIRE SAND, KAOLIN, SAGGER CLAY, ETC. 


FIRE MORTAR 1n BARRELS or BULK. 
Output per day 1% miles Sewer Pipe and 30,000 Fire Brick. 
Seid for Our Illustrated Catalogue 


MCMAHAN, PORTER & CO., 


nneodeaea March 29, 1882.) 
NEW CUMBERLAND, W. VA. 


MANUFACTURERS OF 


SEWER PIPE and PAVING BRICK, 


FIRE BRICK AND TERRA COTTA. 


ESTABLISHED 1844. 


S —— GREAT WESTERN FIRE CLAY CO., 


Se 
verre Tre ever ata i / Toronto, Jefferson County, Ohio, 


MANUFACTURERS OF 


Vitrified Salt Glazed Sewer Pipe. 


myers! attention given to the manufacture of Pipe for Water 
uits) We make a Special Pipe for this purpose. 
Tetinaiss and any other information cheerful] 4& given. 
Satisfaction guaranteed. Correspondence solicited 


Flue Linings, Chimney Tops, Fire Brick, and Ail Fire Clay Products. 


ANNUAL CAPACITY: 2,000 CAR LOADS. 


W. F. DUNSPAUGH, Resident Partner and Manager 
Buffalo Branch: } Court and Franklin Streets. ; 


—_—— _ New York Branch: GEO. B. ROBBINS, 3d Ave. and 136th Street, New York. 


THE ee eee eee CATCH BASIN, 


MADE BY 


GARDINER, CAMPBELL & SONS, 


MILWAUKEE, WIS. 


wy 
tatty: 


Send for Prices and Particulars. 


VALVES for WATER GATES from 
.3 INCHES TO 12 FEET. 


AN INDEX TO MATTER VERTAINING TO 


Sewerage and Sewage Disposal 


IN VOLUMES V—XVIL. 
(December 188:— June 1888.) 


or 


THE ENGINEERING AND BUILDING RECORD, 


(Prion To 1887, THE SANITARY ENGINEER. » 
Compiled by Dana C. BARBER, C. E. 
Large 800., Cloth, $2.00. 
Address, Book Department, THE ENGINEERING AND BUILDING RECORD, 


Sent post-paid on receipt of price. 277 PEARL STREET, N. Y. 


PEA SHORE BRICK AND TERRA COT TAWORKS 
vitae so 


FIRE BRICK, 


THE ENGINEERING AND BUILDING RECORD. 
ical, TERRA-COTTA CO,, 


Delaware Terra-Cotta Co. 
Salt-Glazed Sewer-Pipe, Flue 
; Linings, Fire-Brick. 
Works: WILMINGTON, DELAWARE. 
PHILADELPHIA OFFICE 3 


TRENTON, N. J. 
MANUFACTURERS 
PIRE-BRICK, STEAM- 
PRESSED POTTERY SAG- 
) GERS, VITRIFIED SALT- 
GLAZED SEWER-PIPE, 


TERRA-COT1 rA CHIMNEY Tops, VASES, ETc., ETc. 144 North 7th St. 
Send for Illustrated Catalogue and Prices. Send for Price List. 
Mention this paper. 


Price. AUGUSTUS REEVE, PROPRIETOR 1 EN * 
Cc orn PARE and PIERSON (Geo. S.) THE 
LLM ud cool NJ. E SYSTEM OF SEWERAGE. 
ar ie Theory and piieeoinnay ae 8v 
cL Y.. 1886... .. er 2 5x 
REO BRICK , FIRE BRICK , CHIMNEY TOPS,| | aponese, BOOK DEPARTMENT, 
VASES, FLUE PIPE AND THE ENQINEERING & BUILDING RECORD, 
AR R A 277 PEARL STREET, NEW YORK. 


SHONE HYDRO-PNEUMATIC SEWERAGE 


AND 


WATER SUPPLY COMPANY, 


72 Commence Buitoina, Cnicaao, Itt. 


ENGINEERS AND CONTRACTORS FOR SEWERAGE WORKS 
UPON THE SHONE SyYSTEM. 
Descriptive PampHter Maiteo Uron APPLICATION. 


MONTAGUE & COMPANY, 


MANUFACTURERS 


SEWER PIPE, 
DOUBLE STRENGTH 
RAILROAD CULVERT PIPE. 
CHATTANOOGA, TENN. 


F. H. COLMAN, President. PERCY C. HAMILTON, Sec’y and Treas. 


THE UNITED STATES FIRE CLAY CO. THE OHIO SEWER PIPE CO. 


PITTSBURGH, PA. 
MINES AND WORKS: COLUMBIANA COUNTY, OHIO. 
Manufacturers of 


DOUBLE STRENGTH CULVERT PIPE, 


cal WATER PIPE, 
NED VITRIFIED PAVING BRICK, 


Fire Proofing, Fire Brick, Fire Clay, and 
all Fire Clay Products. 


ANNUAL CAPACITY: 6,800 CARS. 


Branch Offices: Charies H, Colman & Co., 146 Broadway, N.Y.; The Coiman-Hamliton Co., Toronto, Ont, 


== 3 Ohio River Vitrified Sewer - Pipe. 
We FLUE LININGS AND TERRA COTTA. 


ANDERSON BROTHERS, 
Anderson. Hancock Co.. W. Va. 


Send for illustrated catalogue. 


JNO. FRANCY’S SONS & CO., 


emt Wencs » . 
ee * 


Toronto: Jefferson Countv, Ohio. 
NEW YORK OFFICE, 602 W. Siet SIrREET. 


EMPIRE FIRE CLAY CO., os Onto, 


Manufactur 


a ~=» SEWER ond 
= DRAIN PIPE. 


Fire Brick, Fire Clay Stove 
Pipe, Flue Linin es, 
Fire Proofing, 
Terra Cotta, etc., 


ete. 


W.S. DICKEY CLAY MANUFACTURING CO., 


VITRIFIED SEWER AND CULVERT PIPE, 
KANSAS CITY, MO. 


cs 
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Water-Works Supplees. 


WATER-METERS AND FILTERS. 
THE AMERICAN FILTER 


Is WITHOUT A RIVAL IN EFFICIENCY AND ECONOMY OF OPERATION. 
RESULTS GUARANTEED. 


Orders for filtering boiler feed-water pncrensins daily. Has been adopted for water supplies during 
he last year by 


TEN LARGE CITIES. 


PLANS AND ECSTIMATES FURNISHED. 
AMERICAN FILTER COMPANY, 
661, 663, SSS *‘Tne Rookery," 


THE CITY OF DETROIT 


Testifies as follows: ‘‘ We are very much pleased with the THOMSON METER, 
as they give us less trouble than any other we have in use.” 


CHICAGO, ILL. 


' Not only the Beat but the Cheapest. 


THOMSON METER CO., 


Address, 212 TEMPLE COURT. NEW YORK 


80,000 
WATER METERS MADE AND SOLD BY 


NATIONAL METER COMPANY, 


252 Broapway, New York. 
JOHN C. KELLEY, Pres. 


The following facts and figures are taken from the Reports, as published, from the 
‘‘ office of the Department of Public Works, City Hall, Providence, R. I.” 


NUMBER OF WATER METERS IN USE. 


SEP., 1890. 


Year ending March 31, 1888. Year ending March 31, 1800. 
Ball & Fitz Piston........ .2.......5 ween . 98,742 8,789, Increase......... 6... cece ee cee 47 
“ BS SROUAEY och See se eectda cided ae 85 61 TOOSO6 souks SO Sh dee Caw Ae Rwle sd Sees 8 
CROW Nok coi ise cedieciivecteuiwse: Sues 8,801 4,925, Increase ........ ... 1,124 
Fales, Jenks & Sons.... ......... 2. 6. sees 2 6, Decrease........... 6. ceeee 6) cee 21 
Worthington............. ceeceue eee sate.” 4 62 29, Decrease ... 2 ........05 ne ce ee eens 33 
TOCA): sca pus ees oes bi -tee es has iewte oueees 7,698 SNe ces isa i tie Ged wie ee: BE -Ees 
Total, increase of, MeterBs ........ 0 ccc c cee cee ew ee eeee 1,114 for 2 years 
OWN Meters... ... .............. ase 
Meters Bought — .... ccc nce ec e eee cee te ee nee. 1,171 
Meters Removed.... ................ eeeee tee ar ; 57 
Total Increase... ..... ete, Weems 1,114, or 14,4%. 
Actual number of Taps t to ) March $1, 1888. ae ueowatet attatd 18,097 
1800..... ....... 14,305 
1,208, Increase 9% 
Percentage of aeye metered, 1800 .. 0... 0... cece cee cee receeee® 614%. 
tional Taps MOCO foi o es becca eed ochewcee 92K. 
AVERAGE DAILY CONSUMPTION. 
Consumption. Water Receipts. 
For 1887............. .  . 4,980,982 gallons. FOr 1680 ao sain tate eaSnndns $839,513.60 
FOr: 1860 isis. scmty ecwweinwe 5,786,961 gallons. For 1880. 20 ww... eee eee 877,497 .60 
Increase........ ... 0s 846,979 gallons. Imcrease...........ee eee eees $37,964.00 


PRICE OF WATER. 
Providence, R. I., received for all water for year 1887, at the rate of $188.41 per million gallons. 
Tor year 1889 at the rate of $178.74 per million gallons. This City in 1888 made a reduction in rates to 


1arge users. 
Number of Meters in use, 1888.. . 7,608. 
1890 8,807. 


eseervtee Sees ee @eaeeeese sees eooseren 828 


While in other Cities (Rochester included), there isa 


TAKEN FROM ANNUAL REPORTS. 


Philadelphia, Pa., received for all water for year 
1887, at the rate of $62.61 per million gallons. 


‘“‘ This increase is paid by actual users. 
frontage tax, etc.’’ 


1888, at oe rate of $28.24 edn ie gallons. 


Number of Meters in use, 1887........ .... umber of Meters in use, 1888... ..... 
Fall River, Mass., received for all water, year New York, N. Y., received real all water for the 
1889, Bos .& per million gallons. ear 1887, at the rate of $66.21 per million gallons. 
umber of Meters in use, 1889........ 8,426. is nee estimated. ) 


Lowell, Maas., received for all water for the 
year 1889, at the rate of $111.84 per million gallons. 
Number of Meters in use, 1889.. wee 1,787. 


Number of Meters in use, 1887.. . 16 B32. 
oe March 31, 1890. . 20,848. 
Lawrence, Ska: received for all water, year 


Buffalo, N. Y., received for all water for year | 1889, $84.57 per million gallons. 
1888, $31 88 per million gallons. For year 1889, umber of Meters in use, 1889.......... 1,218. 
$53 000 Feo million gallons. Troy, N. Y., received for all water for year 1889, 
umber of eters in use, 1888. ....... 87. | at thes rate of $29. 9% per million gallons. 
es ‘* 1888... 115. 
Lhe Shedd Water-Mete: 
(BI-LOBE.) 


Devised by J, HERBERTSHEDD M.Am., Soc. C. E. 


APPROVED BY THE BOSTON METER- 
TESTING COMMISSION. 


; 
cat HJENES MACHINES? | 
paAWTUCKET RI. 


Made by Fates & Jenxs Macuine Co., Pawtucket, R. I. 
Address, 


SHEDD WATER-METER CO, 
PROVIDENCE R.I. 


PRINTING. 


Estimates for printing Pamphlets, Catalogues, Society 
Reports, Etc., of every description, furnished by 


THE ENGINEERING PRESS, 


277 Pearl Street, : : New York. 


WATER-METERS AND FILTERS. 
THE LARGEST WATER METERS. 


31,000 Made and Sold. 


The only AUTOMATIC Water Pressure Regulator 
in the Market. 


Write for Catalogue and Prices. 


UNION WATER METER 
__WORCESTER, MASS. _ 


13,000 
HERSEY METERS 


SOLD TO SEPTEMBER IST. 


Co., 


Hersey Manufacturing Co., So. Boston, Mass. 


GAS AND WATER PIPE, SPECIAL CASTINGS, Etc. 
one WELD STEEL PRESSURE TUBES. 


HAMMER WELDED. 


Flanges and Hubs and Spigots to the Regular Standards. 


STRONG—LIGHT—CHEAP. 
THE SPIRAL WELD TUBE CO., 43 John. 8t., N. Y. 


Manufacturers’ Agents for 
CAST-IRON 


2 Couplings for all uses. 


elelele Dealers in Supplies of Every icssiotion: 


GENERAL AGENTS FOR 


READING IRON COMPANY, 
Wrought-lron Pipe, Boiler Tules, Artesian and Otl-Well Tubing, Casing, Lise-Pipe, etc., Special Work af 
Malleable and Gray Iron Fittings for Gas, Steam and ater. 


Chapman Valve Manufacturing Co. 
Valves and Gates for Gas, Steam, Water, Oil, &c., 34" to 48" diameter. 


OFFICE AND WAREHOUSE: 28 PLATT &ts GOLD STREETS. New York. 


cvery hind in Wrought ‘ron. 


Fire-Hydrants, 


WATER-WORKS DIAGRAMS 


A COLLECTION OF DIAGRAMS 


Representing the General Plan of 


TWENTY-SIX DIFFERENT WATER-WORKS, 


Contributed by Members of the 


NEw ENGLAND WaTER-WorRKS ASSOCIATION, 


And Compiled by a Committee. 


Sent Pust-Paid on Receipt of $2.00. 
ADDRESS, BOOK DEPARTMENT, 
THE ENGINEERING RECORD, 


277 Peart Street, New York. 


Obtainable at London Office, 92 and 93 Fleet Street, London, Eng. Price tos. 
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Water-\Vorks, Gas-Works, and Engineering Supplies. 
GAS AND WATER PIPE, SPECIAL CASTINGS, HYDRANTS, Etc. 


BAY CITY, 
MICH. 


THE MICHIGAN PIPE COMPAN 


MANUFACTDRERS OF 


i ad ol WYCKOFF PIPE 


AND 


WATER WORKS B6bUILDERS. 
; Estimates made on all kinds of pipe work for 
WATER WORKS, RAILROADS, DISTILLERIES. 
MINES, MINERAL WATERS, Etc. 


“STEAM PIPE CASING AND WIRE CONDUITS. 


THE JACKSON & WOODIN = MAN’F’G CO. 


C. R. WOODIN, President. 

C.H.ZEHN DER, Vice-Prest. and Gen. Man. 
WM. F. LOWRY, ‘Treasurer. 

FRED'K H. FATON, Secretary. 

H. F. GLENN, Gen’l "Superintendent. 


BERWICK, Columbia Co., Pa. 
FREIGHT CARS, CAR° WHEELS, BAR IRON 
Special Castings. 


O. M. Burke, Pres. & Treas. G. B. Thomas, Sec. 
C. E. Burke, Vice-Pres. & Supt. 


LAKE SHORE FOUNDRY 


Manufacturers of all sizes of 


M. J. DRUMMOND, 


ee 
Ae Meee 


im) MUTA {e] s ee {44 


Builders lron Foundry. 
GLOBE SPECIALS. 
Office, 192 Broadway, New York. | 


Branch Castings, Car-Wheels, Locomotive, 
Car, Bridge and General Castings. 


CLEVELAND, OHIO. 


AMES MCMILLAN, President. W. C. MCMILLAN, Sec’y and Treas. 
UGH MCMILLAN, Vice-Pres’t and Gen’! Manager. J. H. WHITING, Superintendent. 


Detroit Pipe and Foundry Co., 
DETROIT, MICHIGAN, 


Manufacturers of 


CAST-[RON PIPE FOR WATER AND GAS, 


All sizes Flanged-Pipe from 2 to 42 inches. Also, General Foundry Work. 
OFFICE NO. 1, NEWBERRY AND MCMILLAN BUILDING. 
A. C, Overnott, Chairman, J. W. Ruru, Treas. jas. D. Hix, Sec’y 


NATIONAL FOUNDRY AND PIPE WORKS, (Limited), 


MANUPACTURERS OF 


FLANGE PIPE, BRANCHES, AND SPECIAL CASTINGS. 


Prittshurith, Pa. Office: 402 and 403 Lewt's Block. SCOTTDALE, PA. 


SAMUEL R. SHIPLEY, Pres. HENRY B. CHEW,Trea. JAMES P. MICHELLON, Sec.WILLIAM SEXTON, Supt. 


 Gloncester [ron Works. 


CAST-IRON 


GAS AND WATER PIPE, 
VALVES anpn HYDRANTS. 


OFFICE : 


401 Chestnut St., Philadelphia, Pa. 


PROVIDENT BUILDING, Rooms 703 and 704. 


R. D. WOOD & CO., Hor’rounnens 
Founorice AND Wonks : No. 400 CHESTNUT STREET, 


MILLVILLE, FLORENCE t NEW JERSEY. 


Ano CAMDEN, PHILADELPHIA, PA. 
CONSTRUCTORS OF GAS AND WATER WORKS, 


wre CAST-IRON PIPE, 


halaot Single and Double Valve Fire Hydrants, 


EDDY VALVES AND LAMP-POSTS, 


GAS HOLDERS AND GAS MACHINES, 
FREEMAN’S VALVE INDICATOR POSTS, 


HYDRAULIC CRANES, PRESSES, LIFTS, Etc.; TURBINES AND WATER-POWER PUMPS, 
SUGAR-HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, 
GENERAL CASTINGS. 

CAST-IRON PIPE FOR RAILROAD CULVERTS, DRAINS, Erc. 


— Seno For CiIRCULAR.— 


ALL SIZES 
AND DESCRIPTIONS, 


MELLERT FOUNDRY AND MACHINE COMPANY, Limited, 
READING, PA. 
CAST IRON 


a=” 5 EE =. 


BELL AND SPIGOT OR FLANGED. 
For WATER AND GAS, atso SEWERS, CULVERTS AND DRAINS 
WITH FITTINGS. 
Fire Hydrants, Stop Valves, Lamp Posts, Canada Turbines, etc., etc. 
GENERAL FOUNDRY AND MACHINE WORK. 


JOHN FOX, Selling Agent, 160 Broadway, New York. 


THE yoo PIPE and FOUNDRY COMPANY, 
< = A. H. McNEAL, Pres., Burlington, N. J. 
4 gee pee hang Treas., New York. 


CAST-IRON PIPE 


For Water and Gas, 
LARGE CYLINDERS AND HEAVY 


CASTINGS. 
GENERAL FOUNDRY WORK. 


New York Office, No. 52 WALL STREET. 
Office and Works at BURLI IGTON, NEW JERSEY. 


G. E. Downing, Pres. James Bowron, Vice-Pres. 
WR R Townsend, Sec. 


SOUTH PITTSBURG PIPE WORKS, 


SoutH Pittssuarc, TENN., 
Manufacturess of 


APA » (a 


CHATTANOOGA FOUNDRY AND 
PIPE WORKS. 
Successors to D. GILES & Co. , Chattanooga, Tenn, 


Manufacturers of 


! 
ma e * ‘ 
ard Pe Cee a 


A Nyda 


“All Castings and Patterns of every description 
made to order. 


Warren Wood & Co., 115 Broadway, N. Y., Eastern Agents. 


THE ADDYSTON PIPE ANDSTEELCO. 
CINCINNATI, OHIO. 


PROPRIETORS OF THE BUSINESS AND WORKS FORMERLY OPERATED BY 
The Cincinnati and Newport Iron and Pipe Co. 


MATTHEW ADDY, 
President. 

W. P. ANDERSON, 
Vice-President. 
B. F. HAUGHTON, 
Secretary. 

C A. DOMHOFF, 
Treasurer. 

W. L. DAVIS, 
vontracting Agt. 


——se 


WORKS: 
ADDYSTON, 0. 
NEWPORT, KY 


ee 


CAST IRON PIPE 


WATER, GAS, RAILROAD AND SORNPINE CULVERTS ano SEWERS 
BRANCH CASTINGS oF ALL DESCRIPTIONS. 
HYDRAULIC CYLINDERS. 

MACHINE CASTINGS and FLANGE PIPE. 


Globe Special Castings 
FOR WATER-WORKS. 
(Patented.) 


CARRIED IN STOCK 


CHEAPER THAN OLD 


DENNIS LONG & COMPANY, 
LOUISVILLE, KY. 
manufacture Bxcliustvely abd Sizes 


CAST-IRON 


Water and Gas Prte 


AND SPECIAL CASTINGS. 


WARREN FOUNDRY AND MACHINE CO., 


ESTABLISHED 1856. 
Works at PHILLIPSBURG, N. J. New York Office, 160 BROADWAY. 


CAST-IRON 


WATER AND GAS PIPE, 


From Three to Forty-eight Inches Diameter. Also, all sizes of Flare 
Pipe for Sugar House and Mine Work. Branches, Bends, pues Etc. 


FORM, 


Builders Tron Foundry, 
PROVIDENCE, R. I. 


M. J. DRUMMOND, Sales Agent, 
192 Broadway, New York City. 


GEORGE ORMROD, Mgr. and Treas., Emaus, Pa, JOHN DONALDSON, Pres., 136 S. Fourth St., Phila. Pa. 


EMAUS ae ee FOUNDRY, 


DONALDSON IRON CO., 
MANUFACTURERS OF 
CAST IRON PIPE AND SPECIAL. 
WATER AND GAS. 
EMAUS, LEHIGH Co., PA. 


N 


ALL Pipes CA- 
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HOW TO SECURE AGOOD TIN ROOF! 


Genuine TAYLOR 
‘OLD STYLE” Brand. 


It has stood a practical test of over 40 years 
and then been found just as g as 
when first put on. 


Every sheet stamped with the name of N. 
&G.Taylor Co. It being the only Tin 


eet wf ms made that bears the name of the 
7) oT ee Guarantor upon the sheets 
Old Independence Hail = CS .. eee Pp ‘ ° 


covered with Taylor's “OLD STYLE" Brand Tin. N. & Cc. TAYLOR co., 
Our book “‘ How to secure « good TIN ROOF ”’ sent Established 1810.—Sist Year. 
free to any address, also samples of Tin, etc. CHICAGO. LIVERPOOL. 


The “‘Allard” Patent Original Spiral Screw Driver. 


The Greatest Labor-Saving Tool Extant. Saves its Cost in a Very Short Time. 
_ Price, 
$1.60 each. Gaia ake 
Sample by mall, postage pald, $1.66. 
Sole 


The ALFORD & BERKELE CO,, agent, 77 Chambers St., New York. 


P.O. BOX, 2002. 


QUEEN & COMPANY, 


PHILADELPHIA, 
MAKERS OF 
IMPROVED ENGINEERS’ LEVELS AND TRANSITS 
TAPES, CHAINS, RODS, POLES 
and all requisites for Engineers and Surveyors. 
DRAWING PAPERS AND DRAWING INSTRUMENTS. 
SEND FOR CATALOGUE. 


\ _ Re ei g  e 
THE COOK WELL CO., n.d 8isSEcirecponaence trom Water Works, 
Sr. Louis, Mo., Railway Officials and Manufacturers. 
WORKS. 


BOURBO STAINED GLASS 
a PATENTED 


For CHURCHES and DWELLINGS. 
FIRE 


HYDRANT 


AND 


STOP 


VALVES, 


PHILA. 


COPPER anpb 
BRASS 


Send Two Cents for Book of Colored Designs. 


ALFRED GODWIN, 
1325 Market St., - - Philadelphia. 


Vaile & Young’s Patent Metallic Skylights, 


WITHOUT PUTTY. 

Construction adapted to all 
forms and styles of Skylights. 
Thousands of feet in use have 


Also Rive of prove’ its su lene: Lie id 
arly adapted for Depots, Mulls, 
Copperg Brass Ractoriess etc., where large and 
continuous lights are required. 
Goods Send for Illustrated Catalogue. 
One Quarter Sise. 309 2n1311 North St.. Baltimcre, Md. 
alba ee CHARLES WENDT 
_IMeees Meantime mmwemene DESCRIP ; 7 
: ae IPTION. | GaRPENTER AND CABINET MAKER, 
a RTERIOE oopNcn OF ae ee ‘ 
e fitting up of Bath Rooms, Water Closets an 
198, 200, 202 Woodwork ia coane ction with plumbing. 
and 204 Send for Estimates. 177 GREENWICH ST. 
E Front Streets (see 
; For ENGINEERS, ARCHITECTS, 
CINCINNATI, 0. PHOTO OUTFIT BUILeRS. ETC. 


ALSO MAGIC LANTERNS AND SLIDES. 
LOEBER BROTHERS, 


IF YOU ARE Send Stamp for Catalogue. 111 Nassau St., N. Y. 


BUILDING 


write us for a copy of our book on 


“A TIN ROOF,” 


ALSO OUR 


FORMULA, 


Containing full information about tin roof- 
ing; showing how to select, lay and paint, 
and how to specify for a tin roof in order to 
obtain best results. EITHER OR BOTH 
PAMPHLETS SENT FREE OF COST. 


MERCHANT & CO. 


Philadeiphia. New York. 
Chicago. London. 
Kansas City. 


ATLANTIC DREDGING CO., 
No. 34 Pine Street, New Vork. 
Dredging, Rock Excavation. Removal of Wrecks, etc. 
R. G. Packarp. President. 


“Ty EG NICAL BOOKS. 


Yate from our own publica- 

tions the Book Department 
has for several years made a spe- 
cialty of supplying all the latest 


C. H. BRIGHTLY, 


apse once age arcane technical books, particularly those 
eee ee a in which the readers of this jour- 
PHILADELPHIA. sian J 


nal are especially interested. 

Orders will be promptly filled, 
postage free, on receipt of pub- 
lished price. 


Germantown Junction, P. R.R. 
Sixteenth St. Station, P. & R.R. 
FIRST-CLASS WORK ONLY. 


WALLACE A. BARTLETT, 
Principal Examiner U. S. Patent Office, 1875-1883. 


ADDRESS, BOOK DEPARTMENT, 


cli cca ial THE ENOINEERING & BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 


PAT E N T S ? P. O. Box 30937. 


AMERICAN AND FOREIGN, . 
639 F. STREET, Cor. 7TH, WASHINGTON, D. C. 


DREDGING CONTRACTORS 


POSITIONS VACANT. 


Advertisements will be ins«rted free under this head- 
ing for any of our readers who desire professional, com- 
mercial or mechanical employees in any occupation 
kindred to the scope of this journal. Answers can 
oo to the care of The Engineering & Building 

ecord. 


Advertisers will secure better results by publish- 
ing their real name; good men hesitate to apply for 
positions to an anonymous advertiser, especially if 
they are still employed but desire to change. 


MECHANICAL. 


ANTED. — A FOREMAN FOR STREET 
work, must be a good calker and come well 
recommended. ‘lo a sober, industrious man this posi- 
tion w:ll be permanent. Address, giving qualifica- 
tions and stating wages wanted, C. F. WOOD, Super- 
intendent Knoxville Water-Works, Knoxville, Tenn 


COMMERCIAL. 


ALESMEN WANTED .—THIE 
Pierce, Butler & Pierce M’f'g Co., Syra 
cuse, N. Y., manufacturers of Florida Heat- 
ers, are prepared to make an arrangement 
with two men of good address and experienced 
in steam and hot-water heating, to act in the 
capacity of traveling salesmen. Applications 
solicited from first-class men only. Age, with 
full particulars required. Situation perma- 

nent for right parties. 
ANTED—SALESMAN FOR OUT OF TOWN 
trade, to sell hot-water heater on commission. 


One having trade with steam fitters and plumbers pre- 
fersed. Address TRADE Box 103. this office. 


POSITIONS WANTED. 


Advertisements will be inserted free under this head- 
ing for any of our readers who desire profess:onal, com- 
mercia! or mechanical employment, in any occupation 
kindred to the scope of thts journal. Answers can be 
addressed tothe care of The Eugincering and But.d- 
ing Record. 


Axe advertiser should give his own name or the 
name of his reference to secure the best results 


. PROFESSIONAL. 


WANTED. — POSITION, BY A DRAUGHTS- 
man well upon city and cable work. Address 
C. A. L., 22 East 3d Street, City. I 


T? ARCHITECTS.—AN ASSISTANT, WELL 
up ia design, working and detail drawings and 
perspective (gold and silver medallist), desires co- 
Address “‘C,”* 241 West 34th Street, New 

26 


EATING AND VENTILATING ENGINEER 

of 20 years’ practical experience, desires to cor- 

respond with some reliable house with a view of mak- 

ing anengagement. Gocd reterence. Full particu- 

lars upon application. Address “PRACTICAL,” 
Box 21, this office. 


AN EXPERIENCED MAN IN STRUCTURAL 

building work, capable of taking charge of office; 
details of iron work, ro f trussing, etc., desires situa- 
tion. Would prefer some superintendeace. Address 
M.A. C.,”’ Box 19, this office. I 


AN ENGINEER, HAVING CHARGE OF DE- 
signing, and superintending the iron work for 
many important fire-proof structures, wishes to corre- 
spond with reliable parties to make a business combina- 
tion. or would accept a salaried position, if sufficient 
inducements are offered. Is well acquamnted with 
architects, engineers and contractors; 1s thoroughly 
familiar with the economical! working of the machine 
shop and the draughting room, and has had an 
extended experierce in estimating and = soliciting 
contracts. Address Reliable, Box 14, this office. I 


IVIL ENGINEER, GRADUATE, WITH ALSO 

some experience during the past summer in 

surveying, desires a good ope.ing with some engineer- 
ingfirm. Address E. M. S., Box 42, this office. 


DRAUGHTSMAN, MECHANICAL, OF MOD 
erate ability, wishes a postion with desirable 
One year at Pratt Institute. Reference given 
if required. Address A. D. WALLING, 618 Macon 
Street, Brooklyn. 26 


WANTED.— POSITION AS SUPERINTEND. 
ent of water-works. Addre:s J.G. L., Box 110, 
this office. 26 


MECHANICAL. 


WANTED.--A POSITION AS ENGINEER BY 

aman with 14 years’ experience in the shop and 
in the care of pumping and marine engines; best refer- 
eoce. Address JNO. B. NORRIS, P. O. Box 633, 
Huntington, W. Va. 


MECHANICAL ENGINEER, 12 YEARS’ EX. 

perience, familiar with all tranches of locomo- 
tive and machine construction, accustomed to managing 
men and supervising structural work, desires engage- 
ment; first-class references. Address G. A. H., care 
Tux ENGINRBERING AND BuILDING RECORD, 1050 Drexel 
Building, Philadelphia. 


COMMERCIAL. 


WANTED.—POSITION AS TRAVELER. TO 
represent manufacturer of special machinery, 
tools, Mills, or any mechanical specialty Address 
W. Thomson, 45) Bergen Street, Brooklyn, N.Y. 26 


| 
| 


E have in stock a number 

of the artists original pen- 
and-ink drawings from which our 
architectural illustrations were 
prepared. 

The drawings are by well- 
known artists, critically rendered, 
and they are in good order, suit- 
able for framing or the portfolio. 
They cover a variety of subjects, 
and are valuable to architects and 
those who appreciate high-class 
artistic drawings. 

The drawings will be sold at 
comparatively nominal prices. 

Correspondence solicited. 


AGORESS, BOOK DEPARTMENT, 
THE ENGINEERING & BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 


P. O. Box 3037. 


New Advertisements. 


PROPOSALS. P 
F. O. NORTON, New York City. Cement. P. ii. 


7HOMSON-HOUSTON ELECTRIC CO.. Boston, 
Muss. m Alternating Curreot Incandescent Light- 
ing. P. in. : 


NEW YORK BELTING AND PACKING CoO., 
New Yirk City. Rubber Belting. P. v. 


RITER & CONLEY, Pittsburg, Pa. 
. Vv. 


SHICKLE. HARRISON & HOWARD [RON 
WORKS, St Louis, Mo. Stand-pipes. P. v. 


HOLLY MFG. CU., Lockport, N. Y. Gaskill 
Pumping Eugines. P. vi. 


KNOWLES STEAM PUMP WORKS, New York 
City. Steam cumps. P. vi. 


GARDINER, CAMPBELL & SONS, Milwaukee, 
Wis. Milwaukee Catch Basin. P. vi. 


1-11-4230. 


Stand-Pipes. 


PEET VALVE C0O., Boston, Mass. Valves. P. vi. 


HENRY R. WORTHINGTON, New York City. 
Steam Pumps. P. vi. 


UNION WATER METER CO., Worcester, Mass. 
Union Meter. P. vin. 


BUILDERS [RON FOUNDRY, Providence, R. !. 
Special Castinuzs. P. ix. 


a MICHIGAN PIPE CO., Bay City Mich. 
. ix. 


R.D. WOOD & CO., Philadelpbia, Pa. 
Pipe. P. ix 


WANTED. P.x. 


CURTIS REGULATOR CO., Boston, Mass. Curtis 
Balanced Valve Steam Traps. P. x1. 


MASON REGULATOR CO., 
Diaphragm Valves. P. xi. 


H. W. JOHNS’ 
bestos. P. xu 


W. R. OSTRANDER & CO., New York Ci 
Slide Whistles. P.xi. ° w York City. 


KENSINGTON ENGINE WORKS, Ph:ladelphia 


Cast-iron 


Boston, Mass. 


FG. CO. New York City. As- 


Pa. Dow’s Positive Piston Pumps. P, xii. 
THE H. B. SMITH CO, New York City. Heating 
Appliances. P. xv. ; 


BLAKE & WILLIAMS, New York City. 
Tubular Boiler Fronts. P. xvi. nye weatent 


MICHICAN RADIATOR AND IRON MFG. C.). 
Detroit, Mich. Perfection Radiators. P.xvi, — 


PUTNAM FOUNDRY AND MACHINE WORKS 
Putnam, Conon Flummer, Steam avd Hot Water 
Heaters P. xvi. 


JAMES BARRETT, Boston, Mass. Brass Wash- 
Basin Traps. VF. xviii. 


HAINES, JONES & CADBURY CO, Philadel- 
phia, Pa. Plumbers’ Blast Furnaces. P, xviit. 


THE MEYER-SNIFFEN CO., Ltd., 


N 
City. Sanitary Specialties. P. xviii. Sor ork 


THE ].L. MOTT [IRON WORKS, New York City. 
Sanitary Specialties. P. xix. 


BARRY MFG. CO., Muscatine, lowa. Traps. P. xix. 


BEST INSTR 


OF A Furr Set OF THE 


THE LOSS OF TIME CAUSED BY INFERIOR INSTRUMENTS AMOUNTS TO 


PERE Aah tcc Te ADE -ALTENEDER DRAWINGINSTRU MEST S 


r ae con 
=—- CATALOGUE ON APPLICATION \4@ >Saworactuurns » PHILADELPHIA. 


T. ALTENEDER& SONS. Cri 
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PROPOSALS. 


(Continued trom page ii.) 


PROPOSALS FOR BREAKWATER.—U. 'S. 
Engineer Office, Duluth, Minn.—Sealed pro- 
posals, in triplicate, will be received at this 
Office until 2 o'clock P. M., December 17.1 and 
then opened, for constructing 240 linear reet of 
BREAKWATER at MARQUETTE, MICHI. 
GAN. Preference will be given to articles of 
domestic production or manufacture, conditions 
of queey and price being equal. The attention 
of bidders is invited to the Acts of Congress 
approved February 26, 1885, and February 23, 
1887, Vol. 24, page 2, and Vol. 24, page 414, 
Statutes-at-Large. e United States reserves 
the right to reject any and all bids. 
mation may be obtained at this office. 
B. QUINN, Major, Corps of Engineers. 


PROPOSALS FOR PIER WORK, DREDGING, 
etc.—U. S. Engineer Office, Duluth, Minn.— 
Sealed proposals, in triplicate, will be received 
at this office until 2 o’clock Pp. M., December ag, 
18 and then opened, for extending and re- 
modelin shore ends and repairs to outer ends 
of canal PIERS, and DR ING at GRAND 
MARAIS, MICHIGAN. Preference will be 
given to articles of domestic eee or man- 
ufacture, conditions of quality and price being 
equal. The attentien ot bidders is invited to 
the Acts of Congress approved February 26, 
1885, and February 23, 1887, Vol ap. page 32. 
and Vol. 24, page 414, Statutes at rge. he 
United States reserves the right to reject an 
and all bids. All information may be obtaine 
at this office. JAMES B. QUINN, Major, Corps 
of Engineers. 3 


PROPOSALS FOR PIER WORK AND 
Dredging.—U. S. Engineer Office, Duluth, 
Minn.—Sealed proposals, in triplicate, will be 
received at this office until 2 o clock P. M., De- 
cember 22, 1 and then opened, for building 
SUPERSTRUCTURE and for DREDGING at 
ONTONAGON, MICHIGAN. Preference will 
be given to articles of domestic production or 
manufacture, conditions of ave ity and price 
being equal. The attention of bidders is invited 
to the Acts of Congress, approved February 26, 
1885, and ebruary 23, 1887, Vol. 23, page 332. and 
Vol. 24, page 414, Statutes-at-Large. The United 
States reserves the right to reject any and all 
bids. All information may be obtained at this 
office. JAMES 5B. QUINN, Major, Corps of En- 
gineers. 2 


PROPOSALS FOR DREDGING AND PIER 

WORK.—U. S. Engineer Office, Duluth, 
Minn —Sealed proposals, in triplicate, will be 
received at this office until 2 o’clock P. M., De- 
cember 6, 1 and then opened, for DREDG- 
ING, and for repairs to breakwater at GRAND 
MARAIS, MINN. Preference will be given to 
articles of domestic production or manufacture, 
conditions of quality and price being equal. The 
attention of bidders is invited tothe Acts of Con- 
gres-, approved February 26, 1885, and February 
23, 1887, ol. 23, page 332, and Vol. a4, page 414, 
Statutes at Large. The United States reserves 
the right to reject any and all bids. All infor- 
mation may be obtained at this office. JAMES 
B. QUINN, Major, Corps of Engineers. 26 


PROPOSALS FOR DREDGING.—U. 8S. EN- 

ineer Office, Duluth, Minn.- Sealed pro- 
posals, in triplicate, will be received at this office 
until 2 o’clock P. M., December 6, 1890, and then 
opened, for DREDGING in the harbor of 
DULUTH, MINN.,, on west side of Rice’s Point. 
Preference will be given to articles of domestic 
production or manufacture, conditions of eee 
and price being equal. The attention of bid- 
ders is invited to the Acts of Congress approved 
February 26, 1885, and February 23, 1887, Vol. 23, 

ge 332, and Vol. 24, page 414, Statutes at Large. 
The tinited States reserveg the right to reject 


All infor- 
JAMES 
» | 


any and all bids. All information may be ob- 
tained at this office. JAMES B. QUINN, Major, 
Corps of Engineers. 26 


BREAKWATERS AT PORTCHESTER HAR- 
bor, N. Y., and at Larchmont Harbor, N. Y. 
—Engineer Office, U.S. Army, Koom 74, Army 
Building. 39 Whitehall Street, New York, N. Y., 
November 15, 1890.—Sealed_proposals, in_tripli- 
cate, for construction o'| BREAKWATER at 
PORTCHESTER HARBOR. N. Y., and at 
LARCHMONT HARBOR, N. Y., will be re- 
ceived at this office untit twelve [12] o’clock, 
noon, on MONDAY, December 1s, 180. The 
attention of bidders is invited to Acts of Con- 
gress approved February 26, 7 and February 
23, 1887, Vol. 23, page 332, and Vol. 24, page 414, 
Statutes-at-Large. Further information can be 
obtained at this office. *pplications should be 
indorsed on envelope es ications for Specifi- 
cations.”” D. C. HOUSTON, Colonel of Engi- 
neers. I 


EXTENSION OF BREAKWATER AT 
mouth of the Housatunic River, Conn.— 
Engineer Office, U. S. Army. Room 74s Army 
Building, 39 Whitehall Street, New York, N. Y., 
November 15.1890.—Sealed proposals in triplicate, 
for extension of thee BREAKWATER at the 
mouth of the HOUSATONIC RIVER, CONN., 
will be received at this of ce until twelve [12] 
o'clock, noon,on MONDAY, December 15, 1890. 
The attention of bidders is invited to Acts of 
Congress approved February 26, 1885, and Feb- 
ruary 23, 1887, Vol. 23, page 332, and Vol. 24, page 
4t4, Statutes. at-Large. Further information can 
be obtained at this office. Applications should 
be indorsed on envelope ‘‘Applications for Spe- 
cifications.’"” D. C. HOUSTON, Colonel of 
Engineers. 1 


EXTENSION OF BREAKWATER AT GLEN 
Cove, N. Y.—Engineer Office, U. S. Army, 
4 Army Building, 3 Whitehall puree 

ork, N Y.. November 1s, 1890.—Seale 
roposals, in triplicate, for extension of the 

REAK WATER at GLEN COVE, N. Y., will 

be received at this office until twelve [12] o'clock 
noon, on MONDAY, December 15, 1890. The at- 
tention of bidders is invited to Acts of Congress 
approved February 26, 1885, and February 23, 
1887, Vol. 23, page B32: and Vol. 24, page 414, 
Statutes-at-Large. Further information can be 
obtained at this office. Spplicetions should be 
indorsed on envelope ‘‘Apylications for Specifi- 
cations.” D. C. HOUSTON, Colonel of Engi- 
neers, ~- x 


Room 
New 


PROPOSALS. 


WRECK OF THE SCHOONER “JOSIAH 
Whitehouse.’’— Engineer Office, U. S. Army, 
Newport, R. I., November 1, 1890.- To whom it 
may concern. Whereas the navigation of Vine- 
yard Sound is obstructed and endangered bv 
the wreck of the schooner “ Josiah Whitehouse,” 
lying about N. by W. % W. 3% miles from Gay 
ead Light-house: Notice is hereby given to 
all persons interested in said vessel, her cargo 
and all other property therein, that if, within 
thirty [30] days from the date of this advertise- 
ment, they shall not have signified to me their 
intention and taken preliminary steps to remove 
said wreck, etc., as soon as practicable, the 
same will be considered as abandoned and dere- 
lict, and it will be removed by the United States 
under authority of law. Sealed proposals, in 
triplicate, for the removal of so much of said 
BECK as forms an obstruction to navigation, 
will be received at this office until 12 o'clock 
noon on MONDAY the first day of December, 
1890, and then opened. The attention of bidders 
is invited to the acts of Congress approved Feb- 
ruary 26, 1885,and February 23, 1887, Vol. 23, page 
a, and Vol. 24, page 414, Statutes at Large. The 
United States reserves the right to reject any or 
all proposals and to waive any informalities. 
Pull information furnished on app.ication. B 
authority of the Secretary of War. W.R. LIV. 
ERMORE, Major of Engineers. 26 


NOVEMBER 26, 1890. 
GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 
Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the :7th day of December, 
1890, for the IRON BEAMS, ETC., for first 
floor, basement columns, etc., for the VU. S. 
Court-House, Post-Office, etc., buildizg at DE- 
TROIT, MICHIGAN, in accordance with draw- 
ings and specification, copies of which may be 
had on application at this office or the office 
of the Superintendent, at Detroit, Michigan. 
Each bid must be accompanied by a certified 
check for $100. The Department will reject 
all bids received after the time herein stated for 
opening the same; also, bids which do not com 
ply strictly with all the requirements of this 
nvitation. Proposals must be inclosed in an en- 
velope, sealed and marked, ‘*‘ Proposal for the 
Iron Beams, etc., for the First Floor and Base- 
ment Columns, etc., for the U. S. Court-House 
Post-Office, etc., building at Detroit, Mich.,"’ an 
addressed to JAS. H. WINDRIM, Supervising 
Architect. x 


NOVEMBER 15, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the ube: Vets Architect, 
Treasury Department, Washington, D. C., until 
2 o'clock P. M. on the roth day of December, ees 
for all the labor and material required for the 
APPROACHES to the U. S. Court House, 
Post-Oftice and Custom-House at VICKSBURG, 
MISS , in accordance with the drawing and speci- 
fication, copies of which may be had on applica- 
tion at this office or the office of the Superintend- 
ent at Vicksburg, Miss. Each bid must be accom- 
panied by a certified check for $100. The Depart- 
ment will reject all bids received after the time 
herein stated for opening the same; also, all bids 
which do not comply strictly with all the require- 
ments of this invitation. Proposals must be in- 
closed in envelopes, sealed and marked ‘‘ Pro- 
Pee for the Approaches to the U. S. Court- 
ouse, Post-Office, and Custom-House at Vicks- 
burg, Miss. ’’ and addressed to JAS. H. WIN- 
DRIM, Supervising Architect. 26 


NOVEMBER 26, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architect, 
Treasury Department, Washington, D.C.. until 
2 o’clock P. M. on the 17th day of December, 1890, 
for all the LABOR AND MATERIALS re- 
quired for concreting the floor of basement, etc., 
of the U. S. Court-Heuse and Post-Office at 
PITTSBURG, PA., in accordance with draw- 
ing and specification, copies of which may be 
had on application at this office or at the office 
of the Superintendent at Pittsburg, Pa Each 
proposal must be accompanied by a certified 
check for $100. The Department will reject 
all bids received after the time herein 
stated for opening the same; also, all bids which 
du not comply strictly with all the require- 
ments of this invitation. Proposals must be in- 
closed in envelopes, sealed and marked, ‘‘Pro- 
sal for Concrete Floors for the U.S. Court- 
ouse and Post-Office building at ND RH 

’ 

I 


Pa.,” and addressed to JAS. H. WINDRI 
Supervising Architect. 


PROPOSALS FOR EXTENSION OF PIERS 
and Repairs.— U. S. Engineer Office, Cleve- 
land, O., November 15, 1890.—Sealed proposals, 
in duplicate, will be received at this office until 
12 o'clock M., on SATURDAY, the 6th day of 
December next, at which time they will be 
opened in presence of bidders, for extending 
per and making general rupee to PIERS at the 
ollowing harbors on LAKE ERIE: Ashtabula 
Harbor, O.; Fairport Harbor, O.; Black River 
Harbor, U.; Huron Harbor, OU. Preference will 
be given to materials and plant of domestic pro- 
duction or manufacture, condit:ons of qualit 
and price (import duties included) being equal. 
The attention of bidders is invited to Acts of 
Congress approved February 26, 1885, and Feb- 
ruary 23, 1887, Vol. 23, page 3x aud Vol. 24, page 
414, Statutes at Large. All information can be 
obtained at this office. The United States 
reserves the a to reject any or all pro- 
posals. L. COOPER OVERMAN, Major of En- 
gineers. 26 


U S. ENGINEER OFFICE, CHARLESTON- 
* Kanawha, W. Va.. November 3, 1890.— 
Proposals for building the FOUNDATIONS, 
and the pier, abutment, etc., for a movable dam 
at lock No. 8 of the great KANAWHA RIVER 
improvement. will be received at this office until 
3 P.M. of December 19, 1890. and then opened. The 
attention of bidders is called to the Acts of Con- 
gress approved February 26, 1885, and February 
23, 1887, Vol. 23. page 332, and Vol. 24, page 414 

Statutes at Large. Information can be obtaine 

by application to ADDISON M. SCOTT, Resi- 
dent Engineer. WM. P. CRAIGHILL, Culonel 
of Engineers, U. S. A. 1 


PROPOSALS. 


U S. ENGINEER OFFICE, ROOM 90, 134 
* Van Buren Street, Chicago, Illinois, No- 
vember 24, 1890.— Sealed pro sals, in triplicate, 
for rebuilding SUPERSTRUOTURB over 5.24 
feet. more or less, of break waters in CHICAGO 
HARBOR, ILLINOIS, will be received at this 
office until 12 o’clock, noon, SATURI/AY, De- 
cember 13, 1890, and opened immediately there- 
after in the presence of bidders Proposals 
will be accompanied by a guarantee that if the 
bid be accepted contract will be entered into 
within ten days after notice of acceptance. The 
United States reserves the right to reject any or 
all bids. The attention of bidders is invited to 
the Acts of Congress, approved February 26, 188s, 
and February 23, 1887, Vol. 23, page 332, and Vol. 
24, page 414, Statutes-at-Large. Preference will 
be given to articles of domestic production or 
manufacture, conditions of quality and price 
including in the price of foreign articles the 
uty thereon) being equal. No contract will be 

awarded for furnishing foreign articles when 
the domestic article of suitable quality can be 
obtained. For specifications, blank proposals, 
and all other information apply at above ad- 
dress, to Captain W. L. MA ALL, Corps of 
Engineers, U.S. A. 1 
PRO POSALS FOR DREDGING.—ENGINEER 
Office, U. S. Army, Newport, R. I.. Novem- 

ber 2r hy cube proposals, in duplicate, for 
DREDGING at Edgartown, Wareham and New 
Bedford Harbors, Mass.; ml aa Harbor, 
Coaster’s Harbor and Greenwich Bay, R. IL.; 
Taunton River, Mass.; Pawtucket, Providence 
and Pawcatuck Rivers, R. 1-; and Green Jacket 
Shoal, Providence Harbor R. L, will be received 
at this office until 12 o’clock. noon, on MONDAY, 
the 22d day of December, 1890, and then opened 
The attention of bidders is invited to the Acts of 
Congress approved February 26, 1885 and Feb- 
puary. 23, 1887, Vol. 23. page 332, and Vol. 24, page 
414, Statutes-at-Large. he United States re- 
serves the right to reject any or all proposals 
and to waive any informalities. Full informa- 
tion will be furnished on eae to this 
office. W. R. LIVERMORE, Major of En- 
gineers. 3 


U S. ENGINEER OFFICE, BURLINGTON, 
* Vt., November 20, 1890.—Sealed proposals, 
in triplicate, addressed to the undersigned, will 
be received at this office, until 11:30 o’clock, 
A. M., December 23, 1890. and then opened, for 
DREDGING 10,000 cubic yards, more or less, 
from TICONDEROGA RIVER, NEW YORK, 
and 20,000 cubic yards, more or less, from 
OTTER CREEK, VERMONT, and depositing 
the dredged material in deep water of the lake, 
2 miles average haul at Ticonderoga River 
and 4 miles at Otter Creek. Attention is invited 
to the Acts of Congress, aprroved February 2 

1885, and February 23, 1887, ol. 23, page 332, an 

Vol. 24, page 414, Statutes-at-Large. Detailed 
information can be had on ap lication to this 
office. M. B. ADAMS, Major of Engineers. 26-3 


NOVEMBER 325, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
“"’ at the office of the Supervising Architect 
Treasury Department, Washington, D. C.. unti 
2 o'clock P. M., on the 18th day of December, 1890, 
for allthe LABOR AND MATERIALS re- 

uired for the approaches to the U. S. Post- 

ffice, etc., building at BROOKLYN, N. Y., in 
accordance with the drawings and specification, 
copies of which may be had on application 
at this office or the office of the Superin- 
tendent at Brooklyn, N. Y Each bid must be 
accompanied by a certified check for $100. The 
Department will reject all bids received after the 
time herein stated for opening the same; also, 
bids which do not comply strictly with all the 
requirements of this invitation. Proposals must 
be inclosed in envelopes, sealed and marked 
‘‘Proposal for the Approaches to the U. S. Post- 
Office, etc., building at Brooklyn, N. Y.,” and 
addressed to JAS. H. WINDRIM, Supervising 
Architect. I 


NOVEMBER 17, 1890. 


GEALED PROPOSALS WILL BE RECEIVED 
at the office of the Supervising Architec 

Treasury Department, Washington, D. C., unti 
2 o'clock P. M., on the oth da of December, 
1890, for all the LABOR AND MATERIAL, 
and fixing in place, compiete, the low-pressure, 
return-circulation, steam heating and ventilat- 
ing apparatus for the U S. Court-House, Post- 
Office, etc., building at AUGUSTA, GEORGIA, 
in accordance with the drawings and specifica- 
tion, copies of which may be had on application 
at this office or the office of the Superintend- 
ent at Augusta, Georgia. Each bid must be 
accompanied by a _ certified check for $100. 
The Department will reject all bids received 
after the time herein stated for opening the 
same; also. bids which do not comply strictly 
with all the requirements of this invitation. 
Proposals must be inclosed in envelopes, sealed 
and marked,*' Proposal for the Low Pressure, 
Return Circulation, Steam Heating and Venti- 
lating Apparatus for the U. 8S. Court-House, 
Post Office, etc.. building at Augusta, Georgia,” 
and addressed to JAS. H. WINDRIM, Super- 
vising Architect. 26 


PROPOSAS FOR PILES, STONE, ROPE, 
Wire, Nails, Spikes and Screw Bolts.— 
United States Engineer Office, Custom House, 
St. Louis. Mo.. November 20, 18y0.— Sealed pro- 
posals, in triplicate, will be received at this 
office until 12 o'clock M. on SATURDAY, De- 
cember 20, 1890, for furnishing and delivering 
the following articles for use in ap rovins the 
Missi .sipp1 River below ST. LOUIS, MO.: Piles, 
S.one, Manilla and Sisal Rope, Wire, Nails, 
Spkes and Screw Holts Preference will be 
ived to articles of domestic production or man- 
ufacture, conditions of quality and price (import 
duties included) being equal. Specifications 
and blank forms for proposals wil! be furnished 
bidders on application. A M. MILLER, Major, 
Corps of Engineers. 


BRIDGE, Kaosas City, Mo.— Proposals are wanted 
uati] December ra, tor the construction ot a bridge over 
Turkey Creek. Address J. S. Cannon, President 
Board of Public Works, as above. 


PROPOSALS. 


PROPOSALS FOR CONSTRUCTION OF 
Breakwater at Rockland. Maine —United 
States Engineer Office, Portiand, Maine, Novem- 
ber 11, 1890.—Sealed proposals. in triplicate. for 
construction of BR WATER at ROCK- 
LAND, MAINE, will be received at this office, 
No. 537 Congress Street, until 3 P. m. of TUES- 
DAY, December a, 180, and then opened. 
Attention is invited to Acts of Congress a 
roved February 26 crak and February 323, 1887, 
ol. 23, page 332, and Vo - 24, PAKS 414, Statutes- 
at-Large. IY necessary infosmation furnished 
by JARED A. SMITH, Lieut.-Col., Corps of 
Engineers, U.S. Army. 26 


ELECTRIC LIGHT PIL.ANT, Washingtoa, D.C. 
—Pro Is are wanted until December 16, for an elec- 
tric light plant for the New York Navy Yard Ad- 
dress N. H. Farquhar, Chief of Bureau of Yards and 
Docks, Navy Department, as above. 


STONE, Boston, Mass.—Proposals are wanted 
until December 15, for the delivery of q faced 
gran:te ash tor the extension of Gallop Island sea wall, 
Boston Harbor. Address Lieutenant-Colonel S. M. 
Mansfield, U. S. A., as above. 


BRIDGE WORK, Hamilton Couaty, O.—Propo- 
sals are wanted unti! December 13, for the erection of 
a bridge and repairs to another bridge. Address John 
Haggerty, Auditor Hamilton County, as above. 


DAM, St. Louis, Mo.—Proposals are wanted until 
December 20, for the construction of an extension to 
the dam at Alton, I!!. Address Major A. M. Miller, 
Corps of Engineers, U. S. A., as above. 


SEWERS, Toronto, Cao.—Propo.als are wanted 
until December 2, for the construction of certain sewers 
at this place. Address Joho Shaw, Chairmao, Com- 
mittee on Works, as above. 


DREDGING, PIERS, New York City.- Pro Is 
are wanted until December 3 for doing certain dredg- 
ing and building piers. Address the Department of 
Docks, Pier A, North River, as above. 


LIGHTING, New York City.—Pro s are wanted 
uatil December 31, for lighting by electricity certain 
streets of this city. Addrees the Gas Commission, 
Department of Public Works, as above. 


RAILROAD, Philade'phia, Pa. — Proposals are 
wanted until December 8, for the construct.on of cer- 
tain railroad work. Address the Chiet Engineer, Port 
Reading Construction Company, 237 South Foarth 
Street, as above. 


BULLDING INTELLIGENCE. 
CAMDEN, N. J-—sth and Erie st, br mill; 
o, Jno E Mills. 
Cor 8th and Sycamore, br church; o, 
Union Church Congregation. 


KANSAS CITY, MO.—W A Kelly, member 
of the Board of Public Works, has been 
awarded the contract, at $68,990, for the 
erection of the new jail and criminal court 
building. 


LEBANON, PA.—D W Miller will erect 3 
brick dwellings at this place. 


MORRISVILLE, PA.—Three dwellings are 
to be erected at this place by Henry Com- 
fort. 


ST. LOUIS, MO.—Compton and Bell avs, 
br dwell; cost, $8,000; 0, J Carroll; b, T J 
Moynihan. 

Jefferson and Allen avs, br store and dwell; 
cost, $8,000; o, Mrs N Murphy; b, W H 
Clemens. 

N w cor Joab st and Park av. brstore and 
dwell; cost, $12,000; o, J A Lynch; b, sub- 
let. 

Washington and Pendleton avs, 2 dwells; 
total cost, $21,000; o, S Stern; b, C B Mc- 
Cormack. 


MILWAUKEE, WIS.—Jeffersoo & Wiscon- 
sin, hotel; cost, $450,000; 0, Pfister Hotel 
Co; a. H C Koch & Co.; b, C B Roberts & 
Co. 


SIOUX CITY, lIOWA.—Cor 5th and Doug- 
las sts, 4-story br block 50x150 for furni- 
ture store; cost, $30,000, 0, P L Lindeo- 
holm. 


ST. PAUL, MINN.—L incoln, nr Grotto, 1- 
story fr church; cost. $8.000; 0, First Pres- 
byterian Church Society. 


THURLOW, PA.—A new school builcing is 
to be erected at this place. 


WILLIAMSTOWN, PA.—Several dwellings 
are to be erected here by Dr Thomas, of 
Thomas, Bondine & Co. 


WOODPOR!, PA.—A large hotel is to be 
erected at this place by Thomas Bright. 


BUILDINGS. —There is nothing over $7,000 
in value to report at the following places: 
Bridgeport, Conn.; Montclair, N. J.; lopeka, 
Kan.; Binghamton, N. Y.; Grand Rapids, 
Mich.; Geneva, N. Y.; Ogdensburg, N. Y.: 
Allegheny, Pa.: Charleston, S. C.; Wilkes 
Barre, Pa.; Clinton, Iowa; Dayton, O.; De- 
troit, Mich.; Knoxvi.le, Tenn.: Canton, O.; 
Johnstown, Pa. 
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BUILDING INTELLIGENCE. 


BALTIMORE, MD.—S e cor Monument st 
and Harford av, 4-story br warehouse; 0, 
E D Onion. 


E s Park av, bet Madison and Richmond 
sts, 4-story br bldg; 0, [saac H Dixon. 


1613 Park av, -3-story br bldg; 0, Prof 
W Leslie Robinson. 


N s Monument st, bet Buren st and Jones 
Falls, stone and br elevator; o, Northern 
Cezxtral Railroad. 


940 Linden av, 3-story br bidg; o, Frank 
Hannibal. 


Paca st, above Franklin st, St Mary’s 
Seminary, 6—story br addition with Mansard 
roof; cost, $40,000; 0, Associated Profess- 
ors of St Mary’s Seminary; a, Messrs. 
Baldwin & Pennington; b, Edward Brady 
& Sons. 


BUFFALO, N. Y.—Washington st nr Broad- 
way, 5-story br and s bldg, 30x00, all 
improvements, business block; cost, §30,- 
000; o, Chas Gillig; a, H H Little; m, 
Rummrill & Rupp; c, Klaus & Beck; tron, 
C H Kellogg. 


Franklin st, residence; cost, $11,000; o 
and a, same as above; m, Mr Beyer; c, 
Mr Bingel. 


Ferry st, br, s and fr res; cost, $12,000; 
o, Jacob L Flass; a, H H Little; c, Mr 
Metz; m, Chas Berrick. 


Kroadway, 5-story br addo to business 
block; cost, $10,000; 0, Louis Onetto; a, 
H li Little; b, Fred Linderman, whole 
contract. 


CHESTER, PA.—A new armory is to be 
erected in this city for Company B. 


CHICAGO, ILL.—541 N State st, br dwell; 
cost, $10,000; o, Dr Hy Hooper; a. Bur- 
ling & Whitehouse; b, Barney & Rodarz. 

877-89 Carroll av, br factory; cost, $15,- 
oco; o, Vaughan & Basbnell Manufacturing 
Co; a, Bauer & Hill; b, Kees & Son. 

213 Seminary av, br flats; cost, $8,000; 
o, F B Dyer; a, Lemson & Newman; b, 
Wm Dyer. 


159 Jefferson st, br warehouse; cost, 
$12,000; o, P D Young. 

Irving Park av, or N W Ry, club house; 
cost, $16,000; 0, Irving Park Hall Associa- 
tion; a, E Hill-Turnork; b, A F Myron. 

353, etc, Jane st, br cottages; cost, $12,- 
ooo; o, W D Kertoot & Co. 


3700 Forrest st, br dwell; cost, $12,000; 
o, Jno Moran; a, Holabub & Roche. 


510 W Iogthst, br store and flats; cost, 
$9,000; o, Prokup Krinik. 

¥g-21 Vernon Park, br flats; cost, $9,000; 
o, Lavid Pyne; b, J V Benis. 

3200 Halsted st, br store and flats; cost, 
$14,000; 0, Jno J Leary; a, N S Devine. 

184-5 Michigan av, addn to hotel; cost, 
€28,000; 0, Warren Leland; a, W W Boy- 
ington; b, C A Moses. 

170 Willow st, Sr store and flats; cost, 
$10,000; o, Albert Wagner; a, A Warner; 
b, S Buschner. 

233 Blucher, br flats; cost, $8,000; 0, Jno 
S Errickson; a, L G Hollberg. 


744 Kemmare, br dwell; cost, $10,000; 0, 
F Glogner; b, J J Monahan. 

4509 Wabash av, br flats; cost, $8,000; 0, 
A A Whipple; a, Perley Hale; b, J J 
Horton. 

4343-49 Grand boul, br dwell; cost, $35,- 
ooo; o and a, If R Wilson; b, Oscar An- 
derson. 

4420 Greenwood av, br dwell; cost, $17,- 
000; o, G W Chamberlin; b, L Brouk. 

1557 W Harrison, br store and _ flats; 
cost, $9,000; o, Mrs Mary Shehan; a, AG 
Bandry; b, John Gibson. 

779 W Polk, br flats: cost, $14,000; 0, 
M L Teimann; a, Geyer & Schultz. 

607 Blue Island av, br store and flats; 
cost, $9,000; 0, Jno Rickak; a, Ruehl & 
Hildinger; b, Aug Schott, 

.631 Fullerton av, br flats; cost, $8,000; 
o, Mrs Emma Greesbach;aJ F & J P 
Doerr; b, EK Banshner. 

1012-14 W Superior, br flats and dwell, 
" cost, $68,000; 0, Chas Steinbrecher; a | H 
Huber. 

447 Hermitage av, br dwell, barn and 
flats; cost, 9,000; 0, Michael Walsh; a, H 
Olszwiski; b, H Schonning. 

Greenwood av and 4dth, br stable; cost, 
$11,000; o, C H Morse; a, Bell & Swift. 


BUILDING INTELLIGENCE. 


CHICAGO, ILL.—3509 Wabash av, br flats; 
cost, $10,000; 0, Mrs Elizabeth Fahey; a, 
Martin Carr; b, M Fahey. 

Belden av and Larrabee, 6-story apart 
bldg: cost, $85,000; a, LG Halberg; b, not 
let. 

23d. or State, br store and flats; cost, 
$9,000; 0, Frank Follansbee; a, I C Zar. 
bell. 


Michigan av and 36th, br dwell: cost, 
$20,000; 0, Simon Karger, a, as above. 

Langley av, nr 47th, br dwell; cost, 
$20,000; 0, Geo O Gordon; a, Howe & 
Shelton. 

N Clark, nr Deming Court, br dwell: 
cost, $8,000; o, Hy Kline; a, W L Carroll. 

Fremont, nr Belden av, br flats; cost, 
$18,000; o, M Cridler; a, as above. 

64th and Harvard, br flats; cost, $20,- 
000; 0, Stephen Haywood; a, R S Smith. 

Central Park boulevard, br flats; cost, 
$9,000; o, O E Mansfield; a, F D Thomp- 
son. 


102 buildings costing less than $7,000 
each. 


DARBY, PA.—Four br dwells are to be 
erected here by Thomas ‘l'arbottom. 


DULUTH, MINN.—H B Walmsley, S 
Scarscadden and other Cleveland and Du- 
luth capitalist: will organize the United 
States Building Company, with a capital of 
$225,000. ‘Ihe company will put in a new 
plant at St Louis town site to build houses 
under Mr Scarscadden’s patent. 


EASTHAMPTON, MASS.—3 story br. addn 
to factory; o, Geo S Colton. 


EASTON, PA.—An organ factory is to be 
erected at this place by Jacob Raub. 


ELM STATION, PA.—The Baptists of this 
place are to erect a new church. 


GREENVILLE, MISS.—This place is to 
have a $60,000 court house. 


KANSAS CITY, MO.—The Kansas City 
Suburban and Belt Line Railway Company 
has completed plans for a $15,000 storage 
warehouse, to be built at once. Five other 
buildings will be erected next spring by the 
same company. 


LANCASTER, PA.—4 br dwells; cost, $12,- 
000; o, Everts & Overdeer; a, C Emlen 
Urban; b, John Hiemanz. 


LOWELL, MASS.—Fr house; cost, $7,000; 
o, Austin Chadwick. 


Box shop and 2 stores; 0, Lawrence 
Manufacturing Co. 


MACON, GA.—Reports say that a $250,000 - 


hotel is to be erected at this place by a 
stock company. 


MANDEVILLE, LA.—There is talk by 
western capitalists of forming a company 
for the purpose of erecting a hotel at this 
place, to cost $100,000. . 


MCKEESPORT, PA.—Reports say that a 
$25,000 hotel is to be erected here by Mrs 
Sarah Savage. 


PHILADELPHIA, PA —N e cor 22d and 

Berks st, school; b, M McManus. 

E s Broad st, n Oxford, dwell; 0, Cheeny 
Kilburn. 

E s 20th st, s Dauphin st, hospital; b, W 
P Fogg. 

N s Hope st, s Montgomery av, 5 dwells; 
o, A H Hoffman. 


Ss Market st, e 56th st, 2 dwells; o, Chas 
Wilson. 


E s 30th st, s Race st, abattoir; b, Stacey 
& Reeves. 


W s De Kalbst, n Aspen st, 3 dwells; o, 
A L Du Paget. 


N s Stafford st, w Morris st, 2 dwells; 0, | 


D P Brunner. 


E s Edgemont st, s Buckins st, 2 dwells; 
o, H Donnspboro. 


W s Pratt st, n Tonesdale, 2 dwells: b 
Keliver Bros. 

S s Wendover st, bet Manyunk and 
Terrace, 4 dwells; o, Neal Mcllvaine. 


N s Erie av, e Fkfd av, addn to factory; 
b, Plouchen Schoch. 


STEAM TRAP. 


Simple and Effective and 
In general use for 4 years. 

Equally serviceable on 
pressures from very low te 


30 BEVERLY STREET, 
AGENCIES: 
NEw YORK, tog Liberty St. ae 
DENVER, COL., Arraphoe Building. 
PHILADELPHIA, zoas Mi. Front St., 
CHICAGO, 218 Lake St. ; 
MINNEAPOLIS, 210 S. Third St. 


THE ENGINEERING & BUILDING RECORD’S 

PRIZE ESSAYS ON ROAD CONSTRUC- 

TION AND MAINTENANCE. $2. Sent 
Post-paid. sound BOARd COVERS. 


277 PEARL STREET, NEW YORK. 


ROA 
MAKIN 


this Cutter last until you 
forget when you boughi it, 
as the body never wears out. 


Warranted to Cut Straight. 


b> DIAPHRAGH 
VALVES, 


This Valve is used 
in connection. with 
electric heat regu- 


lating devices. 


Mason Regulator Co. 


BOSTON. 


The undersigned desires to communicate 
with a responsible party to manufacture 
THE MONARCH HOT-WATER BOILER 
on a royalty. Patented June 14, 1887. 
Other business engagements interfere with 
the proper pushing of a Hot-Water Boiler 
business. Address, 

JOHN ROBB, Akron, O. 


THE “EUREKA” PIPE CUTTER 


IS THE BEST AND CHEAPEST MADE. 


No. 1 Cuts % to x inch Pipe be ee $1.00 Nos. 1 and 3 will 
A NEW JAW No.2 “ Y%tos “ Ll... A cut all sizes from 4% 
about oncea year will make No. 3 rtoz TM ees 4 to 3 inch 


Any Jobber can furnish this tool to you at these prices 


PANCOAST & MAULE;, 
243 and 245 South Third Street, Philadelphia. 


THE THAMES RIVER BRIDGE AND APPROACHES. 


Report by ALFRED P. Bouter, Chief Engineer, to the Genera! Manager 
of the New York, Providence & Boston R. R. 


A DESCRIPTION OF THE LONGEST DRAW-SPAN 


IN AMERICA. 


Only a small edition of this valuable work 
sot will be given to railway officials and leadin 
will be sold at $5.00 per copy. This book will be 


engineer’s library. 


has been published. Complimentary 
contractors, and all remaining copies 
ound to be a valuable addition to the 


SENT PosTpaiD ON RECEIPT OF PRICE. 


ADDRESS, BOOK DEPARTMENT, 


THE ENGINEERING RECORD, 


277 Pear. Srrect, New York. 
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BUILDING INTELLIGENCE. 


PHILADELPHIA, PA.—N s Keystone st, 
n Tyson st, storehouse; 0, Geo W Wells. 
N w cor 35th st and Fairmount av, school; 
b, J H Jordan. 


S s Beach st, n Vienna st, rolling mill; 0, 
Hughes & Patterson. 

E s Howard st, s Oxford st, addition to 
factory; b, McCartney & Oler. 

N ands s Watkins, w 22d st, 23 dwells; 
o, Thos J Armstrong. 

E s Lawrence st, s Duncannan st, 2 
dwells; b, Jos Skinner’s Sons. 


S e cor Second and Oxford sts, school; b, 
M McManus. 


W s Marshall st, s Cambria st, 4 dwells; 
o, AL Lambert. _ 


RALEIGH, N. C.—lt is proposed to erect a 
$100,000 hotel at this place. 


SO. BETHLEHEM, PA.—The LVRR 
office at So Bethlehem, Pa., will have an 
additional story of brick and copper. J S 
Allam has the contract, 


SPRINGFIELD, MASS.—Fr coal shed; 0, 
Springfield Gas Light Company; b, S E 
Walton. 


| ST. PAUL, MINN.—Another arcade build- 


ing, to cost $100,000, will be built from 7th 
to 8th sts, on 7th av, 237x75 feet. Walter 
Ife is the architect. 


WORCESTER, MASS.—Cor Elm and Sever, 
fr dwell; cost, $25,000; 0. Wm Maynard; a, 
Fuller & Delano; b, AM Kelley. 


BUILDING INTELLIGENCE. 


WASHINGTON, D. C.—726-32 4th st, 4 2- 
story br bldgs; cost, $8,000; o, H P Moore, 
a, Il’ A Harding. 

734-38 15th st, 3 3-story br bldgs; cost, 
15,000; 0 and a, G A Shehan. 


1440 N st, 3-story br bldg; cost, $7,500; 
o, K B Krane; a, | A Sibley; b, J B Wil- 
liamson. 

100-2 11th st, 2 2-story br bldgs; eost, 
$8,000; o and a, Jno Cooksey. 


1620 [ st, 3-story br bldg; cost, $12,000; 
o, William Winthrop; a, H L Page; b, Lar- 
- combe. 


Le Droit Park, 2 3-story br bidgs; cost, 
$9,000; 0, Jas Brooks; a, $ J Prestcott. 

§13 7th st, 3 story br bidg; cost, $18,000; 
o, AH Lowery; a, C A Didden; b, W A 
Kimmel. ° 


Trinidad av, 25 2-story fr bldgs; cost, 
$10,000; o, A H Simmes; a, B B ‘lurner & 
Son. 

1717-19 15th st, 2 3-story br bidgs; cost, 
10,000; o and a, G S Cooper. 

109-15 E st, 4 2-story br bldgs; cost, 


$12,000; 0, A Heckman; a,G B Phelps; b, 
H L Phelps. 

423 Ioth st, 3-story br bldg; cost, $21,— 
000; 0, J A Baker; a, L Dessey; b, J 
Richardson. 


160 permits less than $7,000. 


WHEELING, W. VA.—Cor 14th and Chap- 
line, 4 dwells; cost, $18,000; o, Mrs A [ 
Boreman, of Parkersburg; a, M F Giesey; 
b, Beltz, Flading & Co. 


Main st, 4 story store bldg, with pressed 
brick and ornamental stone: cost, $7,500; 
o, J T Goodwin & Co; a and b, same as 
above, 
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HEATING CONTRACTORS. 
W.F. PORTER & CO., 


Engineers and Contractors for 


HEATING. 


2 10 Third Street, MINNEAPOLIS, MINN. 
Bxceptional facilities for executing work in North-West. 


Steam and Hot Water 
Heating Apparatus. 


GILLIS & GEOGHEGAN, 
316, 118, 120 and 122 Wooster St., NEW YORK. 
THIRTY YEARS’ EXPERIENCE. 


6 le frequent receipt of requests from 

all sections of the country for copies 
of the Architectural Supplements that have 
appeared during the past few years in 
THE ENGINEERING AND BUILDING RECoRD's 
critically selected architectural series, has 
induced us to collect all available original 
sheets of these special illustrations,as issued 
with each number, and to offer them for 
sale in lots of twenty, neatly and carefully 
rolled and sent postage free, on receipt of 
one dollar in postage stamps or by postal 
order. 


ADDRESS, BOOK DEPARTMENT, 
THE ENGINEERING & BUILDING RECORD, 
277 PEARL STREET, NEW YORK. 
BRUCE PRICE, New York, on Jan- 
uary 28, 1886, wrote: ‘\ The tllustrations 
issued in your publication are the best to 
my mind published in this country, and 
must, as a critical resource, be of the 
greatest service tomy profession.” 


GREENHOUSE 
Heating 2 Ventilating 


Boi.ers for Heating Water for Baths. 


HITCHINGS & CO., 


233 Mercer Street, New York. 


me Send 4cen‘s postage for Illustrated 
Catalogue. 
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AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING Manu- 
factured In any length slabs from 1-2 to 6 Inches 
thick. Plastering done in one-tenth the time of od 
way, winterorsummer. No waiting for walls to 


M A C K : / E dry out. No dirt, as in case of plasterer’s mortar. 


Less weight, less conductivity of cold or heat. Can be used for deafening, back-plastering, non-con- 
ducting or isolating partitions, furring floors, roofs, etc. FIRE-PROOF, EASILY TRANSPORTABLE. 


EASTERN PLASTER BOARD CoO., 52 Broad St., New York. 


Sole Agents for Brooklyn: CONCKLIN & DAWES, JEFFERSON BUILDING. 


DOMESTIC WATER SUPPLY. 


IMPROVED RIDER HOT-AIR ENGINE, 


With Recent Valuable improvements, not on Engines of other makes. 


Bui.t by RIDER ENGINE CO., the Original Makers. 
Reduced rates to Contractors, Architects and Plumbing Trade. 
Send for Catalogue No. 9. 
SAYER & CO., 37 Dev Street, New Yoru. 


. Water for the Upper Floors of City and Country Residences. 
Water for Lawns and Gardens. 


Both the ERICSSON and RIDER 
Hot-Air Pumping- Engines 
(with recent improvements) 

Are made by the 
DELAMATER IRON WORKS, 


Foot of West 13th St., New York. 
Downtown Office, 21 Cortland Street. 
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BRICK 
Hydraulic-Press Brick Co. 


MANUFACTURERS OF 
Common Building Brick, 
Superior Pressed Front Brick, 
Molded and Ornamental Brick. 


Office, ODD-FELLOWS’ BUILDING, ST. LOuts, Mo. 


CHICAGO 
ANDERSON 
PRESSED BRICK CO., 


187 LASALLE STREET, 
CHICAGO, ILL. 
FRONT ann ORNAMENTAL 
PRESSED BRICK. 


JARDEN BRICK COMPANY, 


Successors to JACOB & L. E. JARDEN & CO. 
CAPACITY 60,000,000 PER ANNUM. 
POMPEIIAN BRICKS OF VARIOUS COLORS, 
BUFF AND RED PRESSED BRICKS, 
ORNAMENTAL BRICK OF ALL SHAPES. 
Office, No. 9 N. 13th STREET, PHILADELPHIA. 


PURCHASING AND FORWARDING AGENCY. 


ROBERT EVANS, 
92 Fleet Street, - - London, Eng. 


Is ina position to command the most advanta- 


____GAS-ENGINES. 
Otto Gas-Engine Works 


(SCHLEICHER, SCHUMM & CO.) 
Philadelphia. 


geous terms for the purc. asing and forwarding ne ann 
of goods of every description. AL CAS 
Reference permitted to the office of this journal. COAL 
CGASOLINE. 


ROA Me ENGINEERING & BUILDING RECORD'S 


RIZE ESSAYS ON ROAD CONSTRUC- 


Combined Engines 
and Pumps for Hy- 
draulic Elevators. 
etc. Also Engines 
for Electric Lighting. 


TION AND MAINTENANCE, §2. Sent 
Post-paid. eouno Board covers. 


277 PEARL STREET, NEW YORK. 


WOOD STAINS. 


NATURAL WOOD FINISHING. 


USE ONLY 


“Berry Brothers’ Hard Oil Fintsh,” 


Which preserves aod brings out the natural color of all woods. For the interior woodwork of public buildings and 
private houses this article bas never been equalled. See.that every package bears our brand or label. Samples 
finished woods furnished on application. BERRY BROTHERS, Varnish MANUFACTURERS 

For outs‘de doors use Berry Boothers' Elastic Outside Finich. , DETROII, MICH. 


-BOWER-BARFF RUSTLESS IRON COMPANY, 


Architectural Plumbing and Drainage Work. 
FoR LICENSES AND INFORMATION APPLY TO 33 NASSAU STREET, NEW YORK. 


PITTSBURGH RUSTLESS IRON WORKS, 


The Magnetic Oxide OPERATING UNDER THE 32d anJ Smallman Streets, 
Process. BOWER-BARFF PATENTS. PITTSBURGH, PA. 


SOUTH BROOKLYN 


RUST-PROOF IRONA4SSSTEEL WORKS, 


y New, most and chea converting the body of the surfaces treated into a 
Gesner § Patent Process, Double Carbide of Hiirteen and Iron; does aot scale or alter the dimensions 


G. W. GESNER, Propnicton, Orrice, 16 STATE ST., NEW YORK. 


NOVELTY 29s FURNACES. 


15 YEARS TEST. CATALOGUE. IN USE. SATISFACTORY. 
ABRAM COX STOVE COMPANY, 


PHILADELPHIA. NEW YORK. BOSTON. CHICAGO. 


OC 


THE ENCLE CREMATORS. 
The Garbage Cremator } “Nightcimrdbest naimals of toning cities 
The Fire Closet "Dwellings Schools, Hotels and Public Buildings, 
The Hospital Furnace 3 “Sr'Hospitals: Medical Schools and Colleges. 
Represented in Rew York by GEO. H. WARNER, 30 STATE STREET. 
a. W. JOBNB’ 
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Covering. 
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A Kon-Condueting Covering fer Steam and Hot Water Pipes, Bollers, ete. 
READILY ATTACHED OR REMOVED BY ANY ONE. 
HH. W. JOHNS MANUFACTURING COMPANY, 
————SOLE MANUFACTURERS OF 
H. W. Johns’ Asbestos Roofing, Building Felts, Fire-Proof Paints, Liquid Painte, eto. 
87 Maiden Lane, New York. OHIOAGO, PHILADELPHIA, BOSTON, LONDUN. 


MARBLE WORKS. 


T HEAMERICAN ENCA USTIC 
TILE CO., Limited. 


PATENTEES AND MANUFACTURERS OF 
Plain, Glazed, Pebbled, Inlaid Embossed, Deco- 
rated and Mosaic TILES for Floors, Walls, 
Fireplaces, Cabinet Work and Architectural Barichment. 


140 West 23d Street, ZANESVILLE, 
EW YORK. OHIO. 


BUILDERS’ HARDWARE. 


Ostrander's Slide-Whistles. 
W. R. OSTRANDER & CO., 


Manufacturers and Dealers in 


Speaking-Tubes, Whistles, Oral, Electric, 
and Pneumatic Annunciators, Electric, Pneu- 
matic. and Mechanical Bells. Estimates 
furnished. Send for Catalorue. 


195 and 197 Fulton St. N. Y. 


B E L LS. Electric and Mechanical. 


Electric Door-Openzrs. Superior to all others. 


MORTIMER SULLIVAN, 
258 W. r2sth St, New York. 


B4 TTERSON, SEE & EISELE, 


Importers and Manufacturers of 


MARBLE, ONYX and GRANITE. 


Architectural Work a Specialty. 
OFFICE & WAREROOMS: STEAM MILL & WORKS: 
43t 11th Avenue, 229-237 West 32d St., 
NEW YORK. 


MORTAR COLORS. REGISTERS. 


Peerless Colors for Mortar, 
BLACK, BROWN, BUFF, RED. 


T Brightest and Most Durable 
Morta Colors Manufactured. 

: Send for Circular. 
Colors. samuzun. rrencn eco. 


York Ave.,and Callowhill St., 
Philadelphia, Pa. 


EGISTERS MADE TO ORDER 
FROM THE SPECIAL DESIGNS 
OF ARCHITECTS. 
The Tuttle & Batley Mfg. Co., 
Manufacturers of Warm-Air Registers, 
Ventilators, Ornamental Screens, Etc. 


83 BEEKMAN STREET, 
New York. 


READERS will confer a favor by mentioning THE ENGINEERING REcorRD 
when they communicate with advertisers. 
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THE STAR WATER-TUBE BOILER. 


(Lindemuth’s Patent.) 
For Steam, Hot Water Heating and Power. 


Is A WATER TUBE, FIRE-BOX BOILER; HAS WIDE PEN- 
DANT CAST JRON BASE, FULL LENGTH; IS PORTABLE; 
AND REQUIRES NO BRICK SETTING. ACCE SIS GIVEN 
TO CLEAN EVERY PART. 


HARRISBURG BOILER & M’'F'’G CO., 
HARRISBURG, PA. 
gee — New York Office, 92 CENTRE STREET. 
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DIMMICK 


AIR MOISTENER, 


MANUFACTURED BY 


Tue PHILADELPHIA ExHaust VENTILATOR Co., 


520 Commerce Street, Philadelphia, Pa. 


This Arr MoIsTENER is attached to radiator in place of air valve. 

It may also be attached to steam pipe. It allows steam in shape of 

moisture to escape into the atmosphere, which produces a moist feeling, 

beneficial to health and furniture, and entirely obviates the dry sensation 

, produced by direct radiation. The moisture may be passed through any 

desired aromatic substance, and escaping through the perforated metal 
cap at the top imparts the odor to the atmosphere. 


Send for Circular. 


FOR BUILDING WALL COILS 

OF WROUGHT IRON PIPES. 

: Sizes, 1AND1%. . 
SEND FOR PRICE-LIST TO MANUFACTURERS, 


“‘PANCOAST & MAULE, 
PHILADELPHIA, PA. 


Most Economical Steam Generators on the market 
RESULTS GUARANTEED. 
CAMPBELL &® ZELL CO., 
Iron Founders, Manufacturers and Engineers, 
ESSEX and BURKE STREETS, BALTIMORE, MD. | 
Send for Circulars. 


LOCAL AGENTS: 
. F. Randall, M.E., The Hollenden, Cleveland, O. 
. White & Co., Lewis Building, Pittsburg, Pa 
F. V.W. Crosby, Flood Bldg, San Francisco, Cal. 
Murphy & Colburn,r3: Magazine St.. New Orleans 
Daniel Kelly, 5r North 7th St., Philadelphia, Pa. 


The Dimmick & Smith Manf’g Co. 


SAFETY BOILER WORKS. 
Manufacturers of Wrought Iron Water Tube Boilers, 


FOR STEAM AND HOT WATER HEATING AND POWER. 
New, Simple, Durable, Economical and Absolutely Safe. 
SEND FOR CATALOGUE AND PRICE-LIST, 
Office and Works: 99 HAZLE AVE. Opp. Central B. 8. of N. J. Depot. 
WILKES-BARRE, PENN. 


Philadelphia Azeacy : The Philadelphia Exhaust Ventilator Co., 520 Commerce St. 


Geo. V.. Cresson, 


SHAF TING, 


8th St. & Alleghany Ave., 
PHILADELPHIA, PA. 
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ABSOLUTE SAFETY. 


Highest Possible Economy. 
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“SS || ABENDROTH& ROOT MFG.CO. 
P ethno _ af ___ 28 Cliff Street, New York. 
= AWARDED THE GRAND PRIZE AT THE LATE PARIS EXPOSITION. 
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Tue Lange & Bop.ey Co., 
CINCINNATI, O. 


Manufacturers of Corliss Engines, high 
class heavy Slide-valve Engines, Saw 
Mills, steam and hydraulic Elevators, 
Shafting, Hangers, Pulleys and Boilers. 


Complete Steam Plants 
A Specialty! 


For circulars address The Lane and 
Bodley Co., Cincinnati, O. 


NARRISON 
SAFETY 


EASE OF TRANSPOR ATION, ERECTION AND REPAIR. 
FULL PARTICULARS, DRAWINGS AND ESTI- 


COMBINE MAXIMUM 
SAFETY, ECONOMY OF 
FUEL, DURABILITY. 


MATES MAILED UPON APPLICATION, 


BUCKEYE AUTOMATIC ENGINE, 


Kensington Feed Water Heaters, 
DOW POSITIVE PISTON PUMPS, 


Steam and Power Plants Complete, 


KENSINGTON ENGINE WORKS, Ltd., 


BEACH AND VIENNA STS., and 7o4 ARCH ST., 
PHILADELPHIA. 


FIRST CLASS 


STEAM BOILERS 


ARE MADE BY 


The Taunton Locomotive Mfg. Co., 


TAUNTON, MASS. 


MERITS PROVEN BY OVER TWENTY YEARS 
PRACTICAL WORK. 


ALL SIZES, FROM 4 H. P. 
TO 240 H. P. 


BOILERS. 


HARRISON SAFETY BOILER WORKS, Germantown Junction, Philadelphia, Pa. 


41 Dey Street, 


187 LaSalle Street, 
Nr&Ew YORK. CHICAGO 


9 North Pryor Street, 


Guaranty Puild'ng, 


ATLANTA, GA. MINNEAPOLIS, MINN, 


We guarantee Dixen’s Belt Dressing to prevent 


slipping and to preserve the Leather. Send 


for circular and testimonials. 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


THE PRINCIPLES OF 


Ventilation and Heating 


AND THEIR PRACTICAL APPLICATION. 


By Joun S. Bitiincs, M. D., LL.D. (Edinb.) 


Surgeon U. S. Army. 


PROFUSELY ILLUSTRATED. 


SECOND EDITION 
(With Corrections, November. 1886.) 


TABLE OF CONTENTS. 


Expense of Ventilation—Difference Between 
‘* Perfect” and Ordinary Ventilation—Rela- 
tions of Carbonic Acid to the Subject— Methods 
of Testing Ventilation. 

Heat, and some of the Laws which Govern 
its Production and Communication — Move- 
ments of Heated Air—Movements of Air in 
Flues—Snapes and Sizes of Flues and Chim- 
neys. 

Amount of Air-Supply Required — Cubic 
Space. 

iiethods of Heating: Stoves, Furnaces, 
Fire-Places, Steam, and Hot Water. 

Scheduling for Ventilation Plans—Position 
of Flues and Registers—Means of Removing 
Dust—Moisture, and Plans for Supplying It. 

Patent Systems of Ventilation and Heating 
— The Ruttan System—Fire-Places—Stoves. 

Chimney-Caps — Ventilators — Cowls — Sy- 
phons—Forms of Inlets. 


Large Sve. Handsomely Bound in Cioth. 


ADDRESS, BOOK DEPARTMENT, 


Ventilation of Halls of Audience - Fifth 
Avenue Presbyterian Church—The Houses of 
Parliament—The Hall of the House of Rep 
resentatives. 

Theatres— The Grand Opera-Flouse at 
Vienna—The Opera-House at Frankfort-on- 
the-Main— The Metropolitan Opera-House 
New York— The Madison Square Theatre, 
New Yo:k—The Criterion Theatre, London — 
The Academy of Music, Baltimore. 

Schools. 

Ventilation of Hospitals—St. Petersburgh 
Hospital—Hospitals for Contagious Diseases 
—The Barnes Hospital—The New York Hos. 
pital—The Johns Hopkins Hospital. 

Forced Ventilation — Aspirating-Shafts — 
Gas-Jets—Steam Heat for Aspiration—Prof. 
Trowbridge’s Formulz — Application in the 
Library Building of Columbia College—Ver.. 
tilating-Fans—Mixing-Valves. 


Price $3.00. Postage paid, 


THE ENGINEERING RECORD, 


277 Peart. Street, New Yorx«. 
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Steam and Hot Water Heating. 


HOUSE HEATING BY STEAM. 


| THE GORTON” BOILER. 


Economical in Fuel, Automatic, Self-Feeding. 


11 4 : ‘ag WROUGHT IRON, SECTIONAL, TUBULAR BOILER. 
Firs’-Class Material and Construction. 


Our new book on MODERN HOUSE HEATING furnished on application. 


fGORTON & LIDGERWOOD Co., 


96 LIBERTY STREET, NEW YORK. 


197 to 203 Congress St., Boston. 34 and 36 W. Monroe St., Chicago. 


THE H. B. SMITH COMPANY, 


MANUFACTURERS OF 


HEATING APPARATUS, 


Steam and Water, 
For PUBLIC BUILDINGS and PRIVATE RESIDENCES. 


SPECIALTIES: 
MERCER’S PATENT IMPROVED SECTIONAL BOILER. 
“THE UNION’? HOT WATER RADIATORS. 
MILL’S SAFETY SECTIONAL BOILERS. 
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REED’S IMPROVED CAST-IRON RADIATORS, 
GOLD'S INDIRECT PIN RADIATORS. 
BRECKENRIDGE’S PATENT AUTOMATIC AIR-VALVES, 


Office and Warerooms: 137 CENTRE STREET, N. Y. 
FOouUNORY: WESTFIELD, MASS. 
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MERCER BOILER. 


THE phair PATENT WROUGHT-IRON BOILER 


WITH SELF-FEEDING COAL MAGAZINE 


IS THE BEST FOR 


Low Pressure Steam or Hot-Water Heating, 


And insures a warm house night and day. Over 15 000 
in use. aN is steam up constantly, Also Steam Engines 
and Boilers of all kinds and Machinery generally. 


7 
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MANUFACTURED AT THE S 
NEW YORK CENTRAL IRON WORKS, F 
72 Exchange Street, Geneva, N. Y., 


Also by the WatTerous Enon Works Co., " Lienlted. 
Brantford, Ontario, Canada, 


Send for Lilustrated Catalogue with full description, 


= = 


TRADE MARK. 


Wrought Iron Pipe; Lap Welded Boiler Tubes, 
CAST “_ MALLEABLE FITTINGS 


STEAM, GAS, WATER AND OIL. 


Am. Bvers & Co.'s 
** Full Welght”’ 
Wrought Iron 
PIPE. « 


Office and Salesrooms, 


Pipe Warehouse, 
33 aND 35 Goto STREET, 


Brass and Iron Valves, Cocks, Etc., NEW YORK. 
FOSKETT AND BISHOP STEAM TRAPS, BROcK’sS CHAIN TONGS. 


<i PIERCE, BUTLER & PIERCE MFG. CO., 


pe MAIN Orrick: SYRACUSE, N. Y.,U. S.A. 


NEW YORK BOSTON CHICAGO 
60 Bercley St. say Franklia St. 06 Lake St. 


ANU FACTUREKS 


FLORID Asrratares 


Made in 19 Sises for Steam. | For STEAM or WATER, 


Made in 15 Sinen for Non eoes.| HARD or SOFT COAL’ 


THOUSANDS IN ACTUAL USE 


W ASHIN@TO HAPPELLE & Co, 
5 LOCAL BALTIMORF, MD.--ALVA HUBBARD & Cu. 
| AGENCIES A NeAS City, Mo.—Goes H£aTIne & PLUMBING Co. 
—— T. Louis, Mu.—N. NELSON Mra. Co 
. “7 EUROPEAS | Ronert DAWSON & Co. Limited \STALYBRiDOE, Exe. 
awe —,”~—s«#AAGENNCIES ( A. B. Recx, COPKNHAGEN, DENMARK. 
tee Write for our 3 catalogues. 


PRINTING. 


Estimates for printing Pamphlets, Catalogues, Society 
Reports, Etc., of every description, furnished by 
THE ENGINEERING PRESS, 


277 Pearl Street, New York. 


“GURNEY” 
HOT WATER 


HADIATORS . 


é ; 
GOLD’S IMPROVED SECTIONAL BOILERS, | *! 50th Canal Street, estan 


HEATERS 


The Original and Best. 


CATALOGUES GRATIS. 


The trade are especially invited to send for our 


** FITTERS’ HAND BOOK,” 
revised edition. 


Gurney Hot-Water Heater Co 


163 FRANKLIN STREET, BOSTON, 


Catalogues sent on application. 


8 Sa —— 2 
New Yor Office, 30 Park »! 


7S Jown Street 


Tag Pace Steam Heater 


YOTV LYS YOxdX ANAS 


) 


aN 


EIGHT SIZES, REQUIRING NO BRICK- WORK. 


Automatic, Efficient, Economical, 


SOLD TO THE TRADE ONLY. 
Goop RELIABLE AGENTs WANTED. 


W. C. MOWRY, 


LOCK Box, 143. 


SELF-CONTAINED, 
Requiring No Brick Setting. 


VERTICAL WATER WAYS. 


Giving Absolutely Free Circulation. 


LARGE DIRECT FIRE SURFACE, 


A New Catalogue for 1890 yusl published. 
Send for it. 


M. MAHONY, 


Troy, N. ¥ 


88 Jobn Street, New York. 


NORWICH, CONN, 


Using Radiant Heat of Fire. 


Most Powerful, Economical and 


Efficient Line of 


Water Heating Goods made. 


RADIATOR showing 
operation of valve | 
without stooping and 
bya single turn of the 
wrist. 
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TENTH EDITION, 


Steam-Heating for Buildings , 
Or, HINTS TO STEAM-FITTERS, 
By WM. J. BALDWIN. 


Tenth Edition, Price $2.50. 


Being a Description of Steam-Heating Apparatus used 
for ze Hula and Ventilating Private Houscs and 
Large Bul ings, with Remarks on Steam Water, 
and ‘ir, intteir Relation to Heating ; to which are 
added useful miscellaneous tables. With many 
illustrated p ates. 12mo, cloth. 


ADDRESS, SOOK DEPARTMENT. 


THE ENCINEERING RECORD, 
277 PEARL STREET, NEW YORK. 


SECOND EDITION. 
(With Corrections, November, 1886.) 


HE PRINCIPLES OF VENTI- 
LATION AND HEATING 
AND THEIR PRACTICAL 
APPLICATION. By Joun S. 
Bittincs, M.D.,LL.D. (Edinb.) 
Surgeon U.S. Army. Profusely 
illustrated. 


Large 8ve. Cloth, $3.00. 


ADORESS, BOOK DEPARTMENT. 


THE ENCINEERING RECORD, 
277-PEARL STREET, NEW YORK 
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HEATER | 


HOT 


BOLTON water 


Best Record for the Longest Time In the CAN NOT LEAK Bagel Poa bolted, packed or flanged 
weldest Cltmate: CAN NOT CRACK, being made of Wrought Iron 
a \ F BEST FIRE SURFACK, directly exposed to the 


re. Best proportion to 
grate surface. 


DROP T U BES.Ne other known device gives such ex- 
tensive heating surface, combined into 
a rat a vertical circulation. 


Brick CASING PREVENTS LOSS OF HEAT IN CELLAR. 


a nm e 2 
Detroit Heating & Lighting Co., 
88 Lake St., CHICAGO, 367 Wight St., DETROIT, 


42 Pear] St., Boston, 508 N. 4th St., ST. LOUIS. 
MANUFACTURERS ALSO OF THE 


COMBINATION GAS MACHINE, 


BEST INDEPENDENT LIGHTING APPARATUS 


For Country and Suburban Residences, Churches, Schools, 
Stores, Hotels, etc. , 
em Over 20 Years in use, with never an Accident. Average cost 


Ls of gas, % cent per hour per burner. 


a. om 


PLAXTON "ct WATER. 


HEATER 
EASILY CLEANED. EASILY MANAGED. EASILY SET UP. 


BUFFALO, N. Y., July 10, 1890. 
EUREKA STEAM HEATING CO., ROCHESTE ,N. Y. 

Gentlemen: Mr. C. K. Summerhays put one of your Plaxton 
Hot Water Heaters in my store last fall, and to say that I am 
well pleased with it is putting it very mild. I use natural gas for 
fuel, and it costs me $7.00 a month during the winter for my stores 
30X45. During the warm weather there is notrouble in keeping 
the temperature down to 65 or 70, or keeping it up to that point in 
cold weather. The heat is all that could be desired, not like fur- 

nace heat, dry, and the kind that gives you a headache. I am, 
Yours truly, ELI. T. HOSMER. 


Send for New Catalogue C. X. 


, | EUREKA STEAM HEATING CO., 
| a ye Also Manufacturers of the well-known “‘ Eureka Vertical’ and ‘Horizontal’ Boilers 
———= = for steam; Eureka Curb Boxes, Etc. 


= - 


Sole Manufacturers in U. S. ROCHESTER, N. Y., U.S. A. 


~ THE BUNDY RADIATOR 


Is made in a greater variety than any other, enabling the Steam Fitter to select just 
what is needed every time. 

It has been truly said, ‘‘ That the spiced Indian air bears perfumes not more sweet 
than those found in a house heated by the BunDy RAbIATor.” 


See large one-half page Ad. on page eleven, issue of August 23. 


A. A. GRIFFING IRON: CO., 
Principal Office and Works: 542 COMMUNIPAW AVENUE, JERSEY CITY. N. J. 


BRANCH OFFICES AND STORES: 


12 Cortlandt Street, New York City, 
130 Dearborn Street, Chicago, II1., 
Builders’ Exchange, Philadelphia, Pa. 


rh AND Hot Water Heaters. 


Powerful, 
Durable, 
Simple, 
Economical. 
Cheap. 
Made in 5 sizes 
PORTABLE 
or 
BRICK. 
Estimates for 
Heating cheer - 
fully given. 
Send for Tlus- 
trated and Descrip- 
tive Catalogue. 


PUTNAM FOUNDRY AND MACHINE CO., 
PUTNAM, CONN. 


Wrought Iron Welded Tube Radiators, Boilers, 
Engines, Pumps, Steam Traps, Fans, etc. Special 
attention isinvited toour New Boilers for House 
Heating. The “Equator” for Steam, and the 
“GnlifStream” for Hot Water... Also Nagson'sHot . 0 nnn... ayn 
Water Regulators. Send for Illustrated Cata- PERSONS who feel friendly to this Journal can do it 
logue with Lowest Prices, just issued, containing a service by examining its advert.sing columns, 
treatise on Steam, and Hot Water Heating. aod whenever they see anything of interest tnere, men- 

NASON MANUFACTURING CO., tioning the paper when they communicate with the 
7t Beekman St., New York. | advertiser. 


PENCE gAren 
Pr Hor Wit x oo 


i By HOT WATER CIRGULATION. 


Martonat Hor Warer HEATER Co. 


BOSTON, 19S & 197 Foatv His Se, 


CHICAGO,108 Lane Sreeca 


NOVEMBER 29 


Horizontal Tabular Boiler Fronts. 


MANUFACTURED BY 


BLAKE & WILLIAMS, 


197 WOOSTER STREET, NEW YORK. 


Steam and Water Heating Specialties, 


THE MOST EFFICIENT. 
if () | (} S Loops contain full amount of heating surface. 
e THE BEST CONSTRUCTED. 
Connected with Right and Left Nipples, with face to face jaints. 


THE MOST ORNAMENTAL. 
The Decoration is artistically perfect. 


For STEAM and HOT-WATER. 
Send for Catalogue “B.”’ 
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‘Detroit Mich 


40 DEY STREET, NEW YORK. 


(TRADE MARK) 


Not Water 
Neater. 


Thousands in use, giving 
universal satisfaction. 
More large buildings success- 
3 fully heated with the 

a “Perfects” 
' than with any other make. 
SEND FOR CIRCULARS AND PRICES. 


RICHARDSON & BOYNTON CoO., 


232 & 234 Water Street, New York, 
84 Lake Street, Chicago. 


we 66 
<=, Perfect” 
iahidt | Di Ean 


1890 


Porcelain Enameled Bath-Tubs 


ILLUSTRATED CA TALOGUE FREE. 
STANDARD MANUFACTURING Co.. 
PITTSBURG, PA. 


John Trageser Steam Copper Works 


ESTABLISHED 1850, 
447 to 457 West Twenty-sixth St., 
NEW YORK. 


MANUFACTURER OF 
The Celebrated 


AMERICAN 


Galvanized Iron Boilers, 
Copper Bathing Tubs, 
Boilers, Sinks, Etc., ete. 


Lining of Tanks in Buildings 


A SPECIALTY. 
ALSO, 


COPPER WORK 


FOR 
Brewers, Distillers, 
Sugar-Elouses, 
Chemical Works, etc., etc. 


SATISFACTION GUARANTEED, 


Downtown Office: 35 Ferry Street. 


Jareck’s Screw Plate ana Pipe-Cutter 


Write for Discount and Description. 


’ ’ 9 Fhwee we wne $14 
No. 2 cuts off and threads 


17%T,tT ® eeccoerv@s 

No. 3 cuts off and threads 
—= ¥, 39Q, £36. Bocce. 
-—— ~~ | No. 3% cuts off and threads 
v a, %,1,1%, 1%, 2.$22.50 
ee cuts off and threads 

596, @; OM Se cece i es $35 
Noa era acd par s 

272.337. 4- - .....$50 
No. 5 cuts off and pee 
-- $75 


Improved cut-off knfe, £565-%6: S50 > 
JARECKI MFG. CO.; ERIE. PA_ 
Manufacturers of Malleable and Cast Iron Pipe Fit. 
tings, Brass and [ron Valves and Cocks for Steam, Gas, 
Water, and Oil; Pumps, Machinery and Supplies for 
Artesian Wells. Illustrated catalogue on application 


Estimates for printing. 
THE ENGINEERING PRESS, 


THE ENGINEERING AND BUILDING RECORD. 


Something New! 
" . Latest 


N\ i ii Sanitary Improvement. 
S Elmendorf 
(Water Closet Apparatus 


- Patented Fuly 3, 1888; Fune 4, 1889. 


NO TANK OVERHEAD. 


ts No Danger of Flooding 
: the House. 


‘Can be attached to any 

Bowl with Ventilat- 
ing Horn; right 
hand preferred. 

)) PERFECT VENTILATION OF 

THE BOWL 

Caused by the rise and 


| fall of water in stand- 
pipe. 
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Manufactured by 


Elmendorf 
4 Water Closet Apparatus 


| j Company, 


Yy \\. — 272 NEW LONDON, CONN. 
if, =F / Send for Descriptive Circular, 


STAMBACH & LOVE, 
ILUMBERS’ SUPPLIES 


AND 
SANITARY SPECIALTIES. 


MANUFACTURERS OF 
SUPERIOR SOAPSTONE LAUNDRY 
TUBS, SINKS, HEARTHS, &c. 


50 & 52 North Seventh Street, 


PHILADELP'IIA, 


277 Pearl Street, New York. 


ABENDROTH BROTHERS, NEw york, 


MANUFACTURERS OF 


Cast-Iron Soit-Pipe anp FITTINGS, 
“STANDARD” and “EXTRA HEAVY.” 


A FULL LINE OF PLUMBERS’ IRONWARE. 


10g and 111 Beekman Street, N. Y. 


rr a ee 


Geo. H. Warner, an Architect and 
Civil Engineer of Catskill, N. Y., under 
date of January 29, 1890, writes regarding 
‘* Plumbing and House Drainage Prob- 
lems:” ‘Book received, and I am very 
much pleased with it—in fact if I could not 
get another I would not take fifty dollars 


for it.” | . 
Sent post paid on recetpt of $2.00. 


ADDRESS, BOOK DEPARTMENT. 


THE ENCINEERING RECORD, 
277 PEARL STREET, NEW YORK. 


_““PLUMBING FRACTICE.” 


BY 


J. WRIGHT CLARKE, 


This contains articles on “ English Plumbing 
Practice,” which appeared in THE ENGINEERING 
AND BUILDING RECORD and THE SANITARY 
ENGINEER from 1883 to 1887, with considerable 


additions. 
Price $3.00. 


ADDRESS, BOOK DEPARTMENT. 


THE ENCINEERING RECORD, 
277 PEARL STREET, NEW YORK. 


en 
PRINTING. 


Estimates for printing Pamphlets, Catalogues, Society 


Reports, Etc., of every description, furnished by 
THE ENGINEERING PRESS, 


277 Pearl Street, 


New York. 
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THE “A =] )” 
Syphon Water-Closet. 


IMPORTANT FEATURES. 

WE wish to call particular attention to the 

fact, that the Wgter Supply to Closet 
passes through a curvetpassage so that it is 
thoroughly trapped to the depth of about 
six inches, which insures positive protection 
from any escape of foul air. The result be- 
ing, that this is the only double trap Syphon 
Water-Closet that positively prevents the 
foul air contained between the two traps 
from escaping into the room. 

A feature is the manner of venting the 
soil pipe on either right or left side, in such 
a manner and to such an extent that it is 
impossible to clog the vents and impossible 
to even partially empty the lower trap. 

Unlike other double trapped Syphon 
Closets we do not depend entirely upon the 
seal in lower trap. 

The “A-D” is perfectly safe if lower trap 


was empty, though in consequence of per- 
fect vents this cannot occur. 


A FULLY ILLUSTRATED AND DeTairy Description 
SENT ON REQurgey 


FRED ADEE & Co., 


Manufacturers and Dealers 


FINE PLUMBERS’ SUPPLIES, 


90 Beekman Street, 
NEW YORK. 


TO THE ARCHITECT.—We make 


goods that you need not hesitate to specify. 


They will do you credit and please your 


clientage. 


TO THE PLUMBER.—We advertise, to increase 


the demand for our Standard Porcelain Lined Baths, 


Soil Pipe and Wash Trays. 


Bear in mind that while 


we advertise and communicate direct with the consumer, 


we sell no goods whatever except to Master Plumbers 
ee _ SA PEDErS 


‘or Dealers in Plumbers’ Goods. 


SEND FOR NEW CATALOGUE 


Our discounts are only quoted to the trade. 


STANDARD MANUFACTURING Co., 


PITTSBURG, PA, 


xviii THE ENGINEERING AND BUILDING RECORD. 


ee 
THE MEBYER=-SNIFFEN CO., (Limited, 


NOVEMBER 29 


46 and 48 CLIFF STREET, NEW YORK. 
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THE PARSONS TROUGH WATER-CLOSET, 


iM iWin I r na ai ae 
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(Patented.) 


For Public Schools, Factories, Work Shops, Railway Stations, Tenements and Public Places. 
four, five or six Wash-out Water-Closets combined in one apparatus, operated by one tank and with a single outlet. On account o 


to perfectly flush the six-person trough than is required for an ordinary single wash-out closet. 
Aare AN a AD aA A SEE REE A EAE ES EEE SESS SE 


Henry Steeger, 


Established 1852. 
MANUFACTUREK OF 


Copper Boilers, 


‘TT 


Showers, Lath - 
Tubs, Closet 
Pans, Pantry- 
Sinks, 
Foot and Seat 
Tubs. 


Dealer 1n all 
kinds of 


TINNED AND 
PLANISHED 
COPPER. 


143 & 145 East 
gist St., N.Y. 


I make my BATH- 
Tuss all weights, 10, 12 


TRAP SCREW. 4 
14, 16, 18 and 20 0z, an 


ih! 


Hil 
IN TRAP. 


BRASS WASH B upward, guarant 
: Eacu Tus STAMPED 
Specially adapted where traps and connections | THus: 


are exposed. 


Easily taken apart and cleaned. All the leading 
architects use them. Tide and Sewer Traps, Clean- 
outs and Urinal Fittings 


Send for Catalogue. 


H., J. & C. CO’S 


{mproved Blast Furnace 


Manufactured by 


JAMES BARRETT, 


193 Tremont Street, Boston, Mass, 


ie Fi a eee seit peti OETA f Se 
/ “THE GKST SINR MUST SO. Will melt 10 lbs. 
THE COLUMBUS WROUGHT STEEL 
Sim wr saa 
DISPLACES ALL OTHERS. older 
PAINTED GAWANIZED, ENAMELED. . ee PE 
SEND FOR DESCRIPTIVE CIRCULAR, i eee es =n 6 minutes. 


NO RPRIC 
i) ee aes ea TT 


M’'F'GCS 


THE KILBOURNE &JACOB 
ove MANUFACTURERS.COLUMBUS.0. 


HAINES, JONES & CADBURY CO., 


1136 RIDGE AVENUE, PHILADELPHIA. 


STE 


oO ee 


Sond for 12-page Illustrated Catalogue and Pri: List. 


Operation Automatic. Flushing Periodical. 


BRANCH SHOWROOMS : 
No. 1 Pemberton Square, Boston. 


HTH 
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A system consisting of a series of two, three 


f its peculiar construction, only a little more water 1s needec 


CERAMIC CO.,, 


312 PEARL STREET, 
Cor. of Peck Slip, NEW YORK. 
Only manufacturers in the world 
OF THE ‘ 


Morahan Solid White W ASH TUB 
Crockery Stationary 
Without a rival, and pronounced byallto 
be the only Perfect Sanitary Tuts in Existence. 
Aso, SOLID WHITE CROCKERY SINKS, 


Comprising Butler’s Pantry, Slop, and 
Kitchen Sinks. 


THE BOWER 


Sewer-Gas [ rap, 


A POSITIVE VALVE SEAL 
A SOUND WATER-SEAL 


SIMPLE, CHEAP 
EFFECTIVE & DURABLE 


With or with«u the Valve, it is the 
best WATER-SEAL Trapinthe mar- 
ket. There is no other 
Trap so sure of re 
taining its WATER 
SEAL; none that ap 
proximates it io the 
surety of the VALVE 
Seat. The Vaive 
A keeps its seat by flota- 
Mg tion, and as compared 
with other Valvesaic 
ia Trapsis little o: we 
Mim resistance to the out- 
flow of water or was’, 
Illustrative and de- 
scriptive 48 - paxe 
i pamphiet sent free on 
fig application. 


ii, B. P. BOWER & CO 
mM Manufacturers, 
OuI10. 


CLEVELAND, 


Enterprise Pottery Company, 


MANUFACTURERS OF 


Sanitary Specialties and 


Plumbers’ Earthenware. 


THE QUALITY GUARANTEED. 


TRENTON, N. J. 


LUMBING AND 
HOUSE-DRAINAGE 
PROBLEMS; 


OR, 
Qtestions, Answers, and Descriptions from 
THE SANITARY ENGINEER. 


PRESS COMMENTS, 


‘This work is one that should be in the 
hands of every architect, plumber, builder, 
house-owner, or person who contemplates 
building.”— Ottawa Daily Citizen, 


“ This work is invaluable to all persons en- 
gaged in the business ot plumbing. and should 
be in the hands of every plumber in the coun- 
try.”"—Austin Dispatch. 


With 142 tllustrations. 


Sent post paid on receipt of $2. 


ADDRESS, BOOK DEPARTMENT. 


THE ENCINEERING RECORD, 
277 PEARL STREET, NEW YORK. 


Digitized by Google 
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